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ENGINEERING. 


50,000-KW LJUNGSTROM . TURBO- 
GENERATOR FOR THE VASTERAS 
POWER STATION, SWEDEN. 


Tue State steam power station at Visteras, 
Sweden, in which a 50,000-kW Ljungstrém steam 


turbine has now been in operation for over two | 


years, is a peak load and stand-by steam station 
which operates in conjunction with all State water- 





, modated and a 21,000 kW set running at 3,000 r.p.m. 
was specified. In view of these conditions, it is a 
| remarkable tribute to the peculiar advantages of the 
| radial-flow double-rotation principle, that a Ljung- 
|strom 50,000 kW unit running at 1,500 r.p.m., has 
| actually been installed. 

Before calling for tenders, the whole matter was 
| carefully gone into by the authority concerned, the 
Vattenfallsstyrelsen, and a 3,000 r.p.m. unit was 


| strém type, however, the space occupied by the 


blade system is relatively small compared with the 
volume of the turbine casing, so that the choice of 
1,500 r.p.m. in place of 3,000 r.p.m. has little 
influence on turbine size. A further consideration 
|which is of importance in connection with axial 
flow turbines at modern temperatures and pressures 
has reference to the temperature differences which 
exist in various parts of the casing and which are oi 
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power stations in the central part of Sweden. The | 
Vasteras station is also employed for voltage control 
in this so-called Centralblocket. The station was 
first put into service in 1917 and extensions increas- 
ing its total capacity to 42,000 kW were completed 
in 1922. Owing to the development of the power 
supply industry of the country further extension 
proved necessary a few years ago, and tenders were 
invited for a 21,000 kW turbo-generator set. When 
the station was originally designed it was intended, 
and assumed, that sets having a maximum output 
of 15,000 kW were the largest which could be in- 
stalled in the engine-room cross-section adopted. 
When this latest extension was considered, however, 
it was clear that modern developments had made it ' 
possible for units of a greater capacity to be accom- 
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specified in order to get the maximum power into 
the space available. Messrs. Svenska Turbin- | 
fabriks Aktiebolaget Ljungstrém (STAL), of Fins- 
pong, Sweden, whose tender was accepted, were able 
to demonstrate, however, that not only could a 50,000- 
kW Ljungstrom set be accommodated, but that the 
speed might be reduced to 1,500 r.p.m. The effect 
of speed of rotation on overall dimensions is much 
more marked in the case of axial flow than of radial 
flow turbines. In an axial-flow machine, the space 
occupied by the blade system to a large extent 
determines the overall dimensions and as this space 
varies in inverse proportion to the cube of the speed, 
the size, and incidentally the cost, may be materially 
reduced by raising the speed from 1,500 r.p.m. to 
3,000 r.p.m. In a radial-flow turbine of the Ljung- 





ASSEMBLED AND BLAapDED TuRBINE Rorors. 


‘special importance during the starting-up period. 


The smaller and shorter the turbine can be made, the 
better it is from this point of view, and this effect 
reinforces the argument for 3,000 r.p.m. as against 
1,500. It is quite possible that in some cases the 
increased temperature stresses due to the larger 
cross-sections of material associated with the lower 
speed may be of greater importance than the direct 
increase of stress following an increase of speed from 
1,500 to 3,000. This consideration may make 
| 3,000 r.p.m preferable to 1,500 r.p.m. in an axial 
;machine. In a Ljungstrém turbine these conditions 
jagain do not apply, since the region of high tem 

| perature and pressure is of small extent and is con- 
| fined to the turbine centre, while the structure of 
the blade-carrying ring is in itself elastic and can, if 
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necessary, deform under conditions of temperature | 


difference, so that temperature stresses are avoided. 
Also, the long shaft situated in a temperature gra- 
dient, which is characteristic of large axial turbines, 
is entirely absent. The construction indeed permits 
of the starting up of a large Ljungstrém turbine 
in a few minutes, without preliminary warming up. 

The volume of the steam dealt with is the main 
feature determining the overall dimensions of a 
Ljungstrém turbine and this volume is dependent 
on the output and not on the speed. The steam 
outlet from the turbine, which is fixed by this volume, 
is really the factor determining overall dimensions. 
With a 1,500-r.p.m. turbine, as compared with one 
running at 3,000 r.p.m., the stresses in the material 
can be kept smaller and although the radius of 
the blade rings is greater at the lower speed, the 


resulting increased leakage area can be practically 
compensated for by an increase in the number of 


tightening fins and actually the leakage losses are 
about the same for the two speeds. The efficiency 
of the turbine is increased by the adoption of the 
lower speed, as the exhaust losses are reduced and 


it is possible to increase the number of rings in the | 
radial system. This has the effect of increasing the | 


mean velocity, d of the blades by from 10 per cent. 
to 20 per cent., and as a consequence increasing the 
value of K which is defined as 

d )* RPM 
10 100 


s 


in spite of this the velocity at the largest diameter | 


is. in large turbines, reduced by more than 20 per 
cent 

Most engineers familiar with and interested in 
turbine problems, will have heard the opinion ex 
pressed that the Ljungstrém turbine is a most 
ingenious machine of high efficiency, but, that while 


excellent in relatively small sizes, it is not suitable | 


for large outputs. In the original form in which 
the turbine appeared, there was considerable basis 
for this contention, but the Ljungstrém turbine, like 
most other successful engineering productions, has 
undergone development and improvement in the 
course of its history and the Viisteras unit is, in 
itself, sufficient answer to those whose opinion 
would apparently restrict the machine to outputs 
of from 3,000 to 5,000 kW. As is well known, one 
of the main problems the designer of large turbines 
has to face is the provision of adequate exhaust 
rea from the last wheel, and the difficulties of this 
problem are accentuated by increases of speed 
which are in other directions so desirable. The ex- 
haust question, which has been rendered more 
difficult in recent years, owing to increases in 
vacuum, has been dealt with in various ways m 
ixial-flow turbines, by, for instance, providing two 
or more low-pressure casings or by arranging several 
parallel exhaust passages in a single casing. Some 
of these arrangements have involved an exhaust 
outlet containing sharp bends which are not con- 
ducive to low leaving losses. The same thing has 
in many cases applied to the steam trunks connect- 
ing the high and low pressure cylinders. In both 
these aspects of turbine design, the Ljungstrém 
machine provides a very straightforward path for 
the steam from the first high-pressure blades to the | 
exhaust. 

Che feature which more than any other has con- 
tributed to the development of Ljungstrém turbines 
of large size has been the adoption of an axial-flow 
low-pressure section situated inside the same casing 
is the double-flow radial section. Development and 
experience have, however, led to re-design in many 
other features and for large outputs the diameter 
of the first-stage blade ring has been considerably 
increased in order to facilitate the admission of the 
Chis has resulted in a simplified and more 
rigid arrangement, as it has been possible to avoid 
division of the inner rings into two or more parallel 
blade rows. The elimination of welding for blade 
fixing has also permitted the use of much stronger 
blade material, so allowing blade rings of larger 
diameter to be used. These improvements and 
modifications were made some years ago, and 
although 14,000 kW units have been built by 
Messrs. STAL since about 1926, the demand for really 
large steam units in the markets open to the 
company is very limited. 

\ general view of the Viisteras turbine is given 
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in Fig. 1 on Plate |. The set is constructed for a) radial taper pins. As will be seen from Fig. 4, the 


of 50,000 kW. Steam is supplied at a pressure of | carries the first row of axial flow blading, and that 
18 kg. per sq. cm. (256 lb. per square inch) absolute | to this part a fourth part is registered which carries 
and a temperature of 400 deg. C. (752 deg. F.). The} the second row of axial flow blades. The whole 
normal cooling water temperature is 10 deg. C.| construction is strong, and yet has sufficient flexi- 
|(50 deg. F.). Steam is tapped at two stages for| bility to withstand extreme conditions of tempera- 
preheating the feed-water up to about 140 deg. C.| ture or overload. 
|(284 deg. F.) at the most economical load. Side There are, in all, 41 radial-flow blade rings, 
| and end elevations of the set, showing the way in| carried alternately by one or the other rotor. The 
| which the turbine is mounted above the condenser, | method of supporting these rings, which constituted 
|are given in Figs. 2 and 3. The blade system is| one of the radical mechanical departures in the 
illustrated in Fig. 4. This is, of course, symmetrical | original Ljungstrém turbine, is generally well 
about the shaft centre and the drawing shows only| known. A groove is turned in one face of the ring 
the upper half. The general arrangements of the | and in it one side of a dumb-bell section supporting 
Ljungstrém double-rotation turbine are well known, | ring is placed, the other side of the dumb-bell ring 
| but for completeness in this description it may be| lying in a corresponding groove in a carrier ring. 
| said that the two turbine discs AA rotate in opposite | After the parts are assembled, the edges of the 
|directions. They are mounted on short hollow) grooves are rolled over, so that the dumb-bell ring 
shafts B, B which, in turn, are spigoted and bolted | is secured in position. The carrier rings are then 
|to the ends of the main shafts which carry the | caulked into grooves in the rotor faces. One of the 
alternator rotors. The short hollow shafts overhang | rotors showing the grooves in the face ready to 
the inner bearings, one of which is shown in section | receive the carrier ring is illustrated in Fig. 6, on 
jat the right of Fig. 4. The rotors are fitted on the| page 1. As shown, the rotor, on which the axial- 
tapered ends of the hollow shafts and are secured | flow blades have already been mounted, is being 
in position by hollow locking bolts C, C. Driving} statically balanced. The two fully-bladed rotors 
keys are also fitted. The screwed plug is provided | carried in a hanger are illustrated im Fig. 7, while 
to prevent steam leakage through the hollow shaft. | Fig. 13 on page 14, shows the rotor: being assembled 
The rotors carry the blade rings flexibly mounted | together in a horizontal position." ‘in the original 
between them. Steam enters the turbine through | type of construction a welding process was used to 
the pipe E and passes to the annular chamber F | secure the radial-flow blades in the rings. This has 
in the two steam chests, which are formed from| now been replaced by a rolling-in system on the same 
solid forgings. The steam connection to the inner | lines as the method by which the « * m_-bell rings 
blade ring is made through the ports G, G, which are | are secured. As already mentioned, he elimination 
arranged symmetrically around the turbine discs.| of welding has enabled a much stronger material 
The steam port H is provided for supplying boiler | to be used for the construction of the blades and con- 
pressure steam to a later stage of the turbine at sequently a higher peripheral speed with a corres- 
times of overload, while passage J is a bleeder con- | ponding increase in the square of the mean velocity 
nection. Understanding of the details of the con-|on which the thermodynamic efficiency depends. 
struction of turbine discs, as shown in Fig. 4, will| As now constructed, the blades are formed from die 
be facilitated by a reference to Fig. 12, on page 14, | forgings of which an example is illustrated in Fig. 10, 
which shows the inner parts of one of the discs being| on the opposite page. The blade is shown partly 
assembled. Owing to the range of temperature | machined in Fig. 11, the dovetailing of the roots to 
between the inner part of the dise and its outer/ form the connections to the blade rings still having to 
diameter, it is made in three parts to prevent the| be carried out. As will be seen in Fig. 4, the outer 
The three parts | rings, owing to their length, are supplied with centra! 
In Fig. 12, only the two | supporting rings or bridges. Owing, however, to 
The parts are connected by ' the adoption of a speed of revolution of 1,500 per 








setting-up of temperature stresses. 
can be seen in Fig. 4 
inner parts are shown 


most economical load of 30,000 kW and an overload | outermost of the three main parts of the rotor 
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minute, with the appropriate ring diameter, the 
whole of the high-pressure blades are quite short. 
The first few blades are made a little longer than 
those immediately following in order to suit the 
steam conditions. A full description of the manu- 
facture and fixing of the radial blades was given in 
the article on the 10,000 kW Ljungstrém turbine 
at Leghorn, which appeared in our issue of Septem- 
ber 30, 1927. Thin nickel fins are caulked around the 
outer diameter of the blade rings and form steam 
seals between one ring and the next. 

The axial-flow blades, of which two examples are 
illustrated in Fig. 9, above, are formed with 
serrated forked roots which fit over corresponding 
grooves on the disc edges. They are secured by a 
rolling operation which closes the blade roots on to 
the dise. In Fig. 9 an ordinary matchbox is shown 
ilongside the blades in order to give an idea of their 
size. It will be noted from Fig. 4 that the central 
holes in the discs carrying the axial blades are of 
large diameter. The soundness of this feature of the 
design was originally the subject of much theoretical 
questioning, but both mathematical investigation 
ind practical experience have shown it to be entirely 
sound and advantageous. No nodal vibrations or 
other difficulties have arisen and the large central 
hole, keeping the whole of the disc well away from 
the region of high temperature, results in the elimina- 
tion of possible temperature stresses in the discs. 
The machine is fitted with labyrinth packing 
iround the short hollow shafts of the discs to form a 
seal between the ste ©: chest and the outer air and 
also with groups of labyrinth packing on the outer 
faces of the discs to prevent leakage to the con- 
denser. The gland packing is arranged so that it 
can be supplied ,wi'h pressure steam at times of 
light load, while the djise packing is arranged so that 
it exerts an axial pressure which approximately 
balances the axial pressure induced by the action 
of the steam on the face of the discs. As the balance 
is not exact at all loads, any out-of-balance effect 
is taken up by short Michell bearings incorporated 
in the main bearings of the machine. 

It is probably not necessary to say very much 
about the general arrangement of the main parts 
of the set as this is well shown in Figs. 1 to 3. 
Reference may, however, be made to Fig. 8 on the 
opposite page, and Figs. 14 and 15 on page 14. Fig. 8 
shows the upper part of the turbine casing, from 
which it will be seen that the main bearings are 
incorporated in the main castings of the casing. The 
complete casing assembled for the machining of the 
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flanges to which the alternator flanges are bolted 
is shown in Fig. 14. This casing forms the exhaust 
| passage to the condenser which is bolted below, and 
|as the complete blade system is surrounded by this 
‘exhaust space the casing requires no lagging, its 
outer surface having a temperature closely corres- 
ponding with the vacuum in the condenser. The 
| high-pressure steam pipes connecting to the steam 
chest pass through this exhaust space, and are 
naturally suitably lagged. Although for convenience 
and to make the arrangement easier to follow, only 
| one steam connection to each steam chest is indicated 
lin Fig. 4, there are actually four such connections, 
| as will be clear from Fig. 15, which shows one of the 
|steam chests undergoing a machining operation in 
|the lathe. The illustration shows the steam chest 
from the turbine side. 

The control and governing gear is situated at the 
left-hand end of the set, and is partly mounted on 
\the left-hand alternator casing. The right-hand 
alternator casing, as can be seen in Fig. 1, carries 
the exciter which serves both generators. The 
| detail arrangements of the regulating and governing 
| gear are illustrated in Fig. 5. A spiral gear on the 
‘end of the alternator shaft drives the vertical 
| spindle of a gear pump L, which supplies oil at 
|about 50 Ib. per square inch pressure to the main 
bearing and to the servo-motors. The centrifugal 
governor K is carried at the top of this spindle. 
As the pressure-oil supply furnished by this pump 
is not available during starting-up periods, an 
|independent oil pump M is fitted, the vertical 
spindle of which is driven by a small steam turbine. 
|This pump also serves as a stand-by. The vertical 
shaft of the oil pump L is hollow and through it 
|there passes a spindle which rotates with it but 
which is capable of independent vertical motion, 
its travel being controlled by the movement of 
the governor weights. At its lower end the spindle 
carries the relay piston valve N, which works in a 
|sleeve P. This sleeve has a short vertical travel. 
|The valve N controls the supply of pressure oil 
to the servo-motor Q, which operates the main 
throttle valve R through the bell-crank lever 
|arrangement shown. In the event of a movement 
of the governor weights due to, say, an increase in 
load, the valve N is moved and supplies oil to the 
servo-motor, so that the opening of the throttle- 
valve is increased. As soon as the throttle-valve 
bell-crank lever moves, however, a follow-up motion 
}is given to the sleeve P through the lever motion 
shown, so that immediately a new position of 
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equilibrium has been reached, connection between the 
pressure-oil supply and the servo-motor is again 
cut off. In the case of a fall in the load on the 
turbine, so that speed tends to rise, the opposite 
effect takes place and the relay piston-valve con- 
nects the servo-motor cylinder to exhaust. As 
will be seen, the piston of the servo-motor Q is 
backed by a spring which acts in opposition to the 
oil pressure and moves the piston to the right when 
the cylinder is put to exhaust. 

Speed control of the set is obtained by moving 
the sleeve P independently from the action of the 
servo-motor. This motion is obtained by altering 
the position of the fulerum of the horizontal lever 
through which the motion of the servo-motor bell- 
crank lever is transmitted to the sleeve. This 
fulerum may be moved up or down by operating 
the small electric motor U, which is controlled 
from the switchboard. After any alteration of the 
position of the sleeve P in this way, the set governs 
as before, but at a new speed corresponding to the 
adjustment that has been made. The throttle 
valve R, as will be seen, is of the double-beat type. 
Steam enters it circumferentially and passes to the 
turbine by the pipe on the left. In order that the 
valve may move easily, it is made with a slight 
clearance so that it does not close quite steam-tight. 
It is, however, backed by a main shut-down valve, 
which is not indicated in Fig. 5, and by the emer- 
gency stop-valve S. When starting up, pressure oil 
from the starting-oil pump M is admitted to the 
servo-motor cylinder, but a screw-down hand 
control is provided, operated by the hand-wheel T, 
which must be released before the throttle valve 
can open. 

The emergency stop-valve 8, shown at the right 
of Fig. 5, is controlled by the emergency governors. 
These governors, of the unbalanced-bolt type, are 
fixed to the main shafts on the outside of the inner 
main bearings. Each shaft carries a governor, since, 
as they are not mechanically coupled, it is possible 
for one shaft to run away without the other. The 
governors operate at 8 per cent. overspeed. The 
valve may also be tripped electrically from the 
switchboard. The valve, as will be seen from 
Fig. 5, is of the mushroom type and carries a spring- 
controlled pilot valve at its centre, which opens in 
advance of the main valve. Both valves have 
renewable seats. The upper part of the valve 
spindle is fitted with two feathers which slide in 
grooves in the worm-wheel which gears with a 
worm on the hand-wheel shaft. Below this worm- 
wheel there is a chamber containing a nut which is 
prevented from rotating by a feather, but which is 
capable of endwise mevement. Below and partly 
surrounding this chamber there is a dash-pot V, 
containing a spring-loaded piston. As shown in 
Fig. 5, the valve is closed. To open it the hand- 
wheel is operated and the valve spindle rotating 
with the worm-wheel is screwed through the nut 
moving downwards and opening the valve and 
carrying with it the dash-pot piston, which com- 
presses the spring. The nut in the upper chamber 
is held in its lower position, as shown in Fig. 5, by 
the catch, which can be seen at its right-hand upper 
comer. A mechanical connection is arranged 
between this catch and the emergency governors, 
so that when ondor otherof these governors operates, 
the catch is released. This allows the nut to move 
upward under the action of the dash-pot spring, 
carrying the spindle with it and closing the valve. 
The dash-pot is air-filled and the escape of the air 
round the piston results in a damping action and 
prevents the valve from closing too violently. To 
reset the gear the hand-wheel is operated and the 
nut moves downward in its chamber until it is 
again secured by the catch. The operation of the 
emergency governors also trips an oil-controlled 
relay valve, which opens the vacuum breaker. 

The main oil-pump L and the starting oil-pump M 
have delivery pressures of 50 lb. per square inch. 
To maintain this pressure constant, particularly 
during changes of load when large quantities of oil 
are required by the governing gear, the oil-circuit 
contains a spring-loaded piston W, which follows up 
any considerable oil-withdrawal and maintains the 
pressure. The pumps draw from an oil sump 
contained in the end casing, which is clearly shown 





in Fig. 5. Oil returning to the sump passes through 
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strainers. The piping is also fitted with relief valves 
shown at X. ,As the oil pressure required for the 
servo-motor and relay valves is too high for the 
lubricating service, the oil for the bearing is taken 
through a reducing valve Y. From here, it passes 
to two oil coolers, through which part of the con- 
densate passes, so that part of the heat generated 
by friction is recovered in the feed. As in winter 
time the climatic conditions are severe and the 
oil might be reduced to too low a temperature in 
the arrangements are made so that a 
proportion of the oil may by-pass the coolers. The 
starting and stand-by turbine driven oil pump is 
connected so that it may be bodily removed for 
inspection without disconnecting any oil pipes. 


coolers, 


(To be continued.) 





MODEL TESTS FOR THE SAN FRAN- 
CISCO-OAKLAND BRIDGE. 

(ne advantages attached to the use of models 

as an aid in the solution of general engineering 





problems have been appreciated for a number of 


years, since the method affords a direct means of 
investigating the effects of important factors on 
results obtained for a given scheme, in addition to 
forming a method of verifying or modifying related 
theories that are based on certain assumptions 
During recent years considerable attention has 
been given to the application of the principle of 
similitude to engineering models, and the subject 
has been frequently referred to in our columns. We 
may particularly mention a contribution by Pro- 
fessor A. H. Gibson in 1924 (vol. cxvii, page 325 
et seq.), one by Mr, F, C. Johansen, which appeared 
in vol. exxvii, page 371, et seg. (1927), and one on 








the Arlington Bridge (Washington) model tests 
(ENGINEERING, vol. exxiv, pages 31, 118, ef seg.). The 
use of this method of investigation continues to be ex- 
tended in various directions, a particularly interest 
ing instance of which is to be found in the recently 
issued publication of the University of California 
Press, which contains a description and record of 
experiments undertaken by Professor G. E. Beggs | 
and Messrs. R. E. Davis and H. E. Davis, under the 
title Tests on Structural Models of Proposed San 
Francisco—Oakland Suspension Bridge, and published 
in this country by the Cambridge University Press 
(price 7s. net). While the magnitude of this investi- 
| gation is noteworthy, the experiments are also of 
interest because they include a determination of the 
effect of wind on the structure, and the conducting of 
them involved the construction of special measuring 


instruments. 

The investigation was carried out by the authors, 
on behalf of the State of California Department of 
Public Works, on models designed according to the 
principle of similitude and representing three types 
of suspension bridge for that portion of the structure 
situated between Rincon Hill, in San Francisco, 
and Yerba Buena Island. As one of the models 
closely resembled the form and arrangement of the 
which has been selected for erection, we 
shall confine detailed reference mainly to this 

model. The suspension bridge to be erected is 
approximately 10,000 ft. long, and symmetrically 
disposed about a central pier that acts as an 
anchorage for the chains of both halves of the 
structure, one of which is shown in Fig. 1 (a). The 
| principal dimensions of the bridge, a typical half- 
| section of which is shown in Fig. 2, are as follows : 
length of each panel in the stiffening truss, 30 ft. ; 


bridge 
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dead load on each panel of the main span, 375,000 Ib. ; 
dead load on each panel of the side spans, 390,000 Ib. ; 


live load on each panel, 98,100 lb. ; concentrated 
live load, 72.800 lb.; concentrated wind load. 
19,000 Ib. ; impact load, 9,810 lb. ; total sectional 
area of each chain (one on each side of the bridge), 
663 sq. in.; total sectional area of the four 2}-in. 
diameter wire ropes forming the vertical tie at 
each panel point of the trusses, 9.742 sq. in. ; 
average moment of inertia about a horizontal axis 
of one stiffening truss over the main span, 17,700,000 
in.t units; average moment of inertia about a 
vertical axis of one pair of booms over the main 
span, 83,540,000 in.* units. 

When referred to the bridge, the aim of the model 
experiments was that of investigating the effects 
produced by the live load, the wind, and changes 
of temperature on: (1) the deflections of the towers 
and the stiffening truss ; (2) the related stress on the 
chain and the truss ; and (3) the horizontal reactions 
at the towers, due to wind load. With the excep- 
tion of these reactions, all the measurements taken 
during an experiment were linear dimensions, so 
that direct readings of the deflections were obtain- 
able, while the magnitudes of the bending moments, 
the stresses, and the changes of gradient were 
derived indirectly. In order to reduce to a minimum 
errors arising from inaccurate determination of 
the cross-sectional area of the model chain, the 
measuring instruments were calibrated directly 
from specimens of the materials used in constructing 
the models. In addition to the above-mentioned 
results, the investigation included a comparison 
between the effects produced on the bridge when 
the towers were assumed to be fixed at the bases 


and free to deform as vertical cantilevers, as 
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compared with the results obtained when the towers 
were regarded as weightless structures that were 
free to turn about frictionless hinges situated at 
the bases; a comparison was also made between 
the effects produced by a stiffening truss with a 
variable moment of inertia and one having a constant 
moment of inertia across the spans. As each model 
tower consisted of a length of heavy steel tubing 
that was mounted on a roller-bearing trunnion 
situated at a point corresponding to the top of the 
pier of the bridge, the condition for elastic towers 
fixed at the bases was obtained in the model by 
placing sufficient counterweights at the lower end 
of the towers to ensure that the force required to 
deflect the top of the model a given distance was 
equal to the force required by the principle of 
similitude to deflect the tower of the bridge the 
same distance. In order to examine the effects of 
hinged towers on the bridge, the model towers 
were accurately balanced about their mid-lengths, 

In selecting a linear scale of reduction, according 
to the principle of similitude, to determine the 
principal dimensions of the models from data relating 
to the bridge that is to be erected, it was necessary 
to consider such factors as the space occupied by 
the model, the cost of constructing it, the ease with 
which all the parts could be reproduced to the 
desired scale of reduction, and the ability to obtain 
sufficiently accurate measurements which could be 
easily converted into terms that referred to the 
bridge. On deciding that the model should be 
made of steel, and that the linear scale of reduction 
should- be 100: 1, it was necessary to introduce a 
reduction factor for the cross-sectional areas, since 
the selected linear factor resulted in wires, for the 
model chain and the vertical ties, which were so 
stiff that inconveniently large loads or weights 
would have been needed. This second reduction 
factor was made equal to 14-476: 1, by which means 
the model section representing the half-section of 
the bridge shown in Fig. 2 consisted principally of 
a single model chain formed of 0-0744-in. diameter 
wire, to which were attached vertical model ties 
made from wire of 0-0071 in. diameter, which, in 
turn, carried a steel bar that represented the truss. 
As the truss of the bridge is to be connected to the 
towers by means of rocker links, to facilitate 
longitudinal movement of the truss with respect 
to the towers, flexible links were used to connect 
the model trusses and towers. These various parts 
of the model were suitably supported by the towers 
and the chain attached to the anchorages, while 
the entire system was supported on a foundation 
formed by two 12-in. steel channels, which rested 
on concrete pedestals. With a view to ensuring 
that no stresses would be produced on the model 
by change of air temperature, the channels were 
rigidly fixed to a middle pedestal, and supported 
on rollers at the other pedestals. 

The making of an exact model of the truss of 
the bridge would have incurred the cost and the 
difficulty attached to machining the bars to contours 
that varied in the same manner as the moments of 
inertia of the full-sized members. These difficulties 
were overcome by constructing the model truss of 
steel bars of rectangular cross-section, which were 
welded together at the ends and machined to cross- 
sectional dimensions that varied uniformly for 
lengths corresponding to a number of panels on the 
bridge. To determine the cross-sectional dimen- 
sions of the model truss, the magnitudes of the 
moment of inertia across the spans of the proposed 
bridge truss were represented by a graph or curve, 
from which the necessary depths and widths of 
the model trusses were calculated by means of the 
principle of similitude for points corresponding to 
every fifth vertical tie, and the dimensions of the 
model truss were arranged to conform to these 
requirements. This procedure resulted in the depth 
of the model truss being taken as 0-5 in. over the 
main span and 0-563 in. over the side spans; the 
width of this member varied from 0-930 in. to 
1-195 in. over the main span and from 0-980 in. 
to 1-315 in. over the side spans. The variation of 
the moment of inertia about the principal axes 
of the resulting model truss closely followed that 
of the corresponding full-sized member, as shown, 
for example, in Fig. 1 (6), where the continuous line 
refers to the moment of inertia about a vertical 
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axis of one-half of the section of the structure to 
be erected, and the dotted line represents the value 
given by the model truss. 

In all the experiments it was assumed that the 
forces acting on the model were of a statical nature, 
and forces produced by such dynamical agencies as 
impact of the live load were treated as additions to 
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weights, which separately represented the dead, the 
live and the wind loads, were applied at points 
below the vertical ties. On the other hand, the 
model weight that represented the mass of the 
chain in any one panel of the bridge was attached 
to the model chain at a point midway between 
the vertical ties. The horizontal forces associated 








| with the wind load acting on the stiffening truss 


were represented by weights attached to threads 
which passed over frictionless pulleys, and were, 
in turn, attached to the model truss. The hori- 
zontal reactions on the truss, due to these wind 
loads, were determined by a method of counter- 
balancing in which an electrical device was used 
to indicate when the truss was “ floating ” between 
two clectrical contacts while under the influence 
of the opposing forces that represented the wind 
load and the balanced reaction. 

As it was considered undesirable to change the 
temperature of the model in order to determine the 
stresses and the deflections produced on the bridge 
by temperature changes of 25 deg. F. above and 
below a normal value of 62-5 deg. F., the same 
effects were approximately obtained by maintaining 
the model at constant temperature and mechani- 
cally contracting the foundations of the towers by 
a determinable amount in the direction of the 
middle of the main span, 

Although, as already observed, the investigation 
consisted of applying statical loads to the model, 
one of the appendices included in the account deals 
with the related subject of similarity in dynamical 
systems, in connection with which we may direct 
attention to one particular aspect of the general 
use of the above-mentioned method of examining 
the effects of temperature change on systems 
subjected to dynamical forces. In general, the 
method of contracting the model referred to is 
equivalent to reversing the direction of the related 
force, and it can be shown that the expressions of 
motion in terms of real quantities for the system 
thus modified involve the introduction of the factor 
—./ —1 into the velocities of the equations of 
motion for the unmodified system. For this reason, 
care should be exercised in introducing reversed 
forces into general dynamical problems. 

The table, given below, of maximum values of the 
principal quantities obtained from the model 
experiments and expressed in terms of the bridge 
refer to one-half of the structure, such as that 
shown in Fig. 2, so that the recorded pull on the 
chain refers to one chain only, the loads and the 
moments of inertia refer to one stiffening truss, 
and soon. Further, as the pull on the model chain 
was measured at or near the anchorages, the values 
of this quantity in the table apply only to the side 
spans, but the corresponding pull on the chain 
over the main span can be easily derived from data 
relating to the observed deflection of the towers, &c. 

It may be noted here that the sectional area of 
the chain, 663 sq. in., for the bridge shown in 
Fig. 1 (a) included an allowance of 10 per cent. for 
loads of a dynamical nature, but which were not 
applied to the model; on deducting this allowance 


| Live Loads. | Wind Loads, 


Length of main span, in feet . 2,300 2,300 
Total horizontal component of the pull on the chain under any condition of loading and te npe rature, 

in thousands of pounds ; 41,000 600 
Area of chain in square inches for a working stress of 75,000 Ib. pe r square inch. 599 9 
Downward deflection of the truss at the middle of the main span, with the main span ‘alone loaded 

and at the higher temperature limit, in inches . 115 - 
Downward deflection at the middle of the side span trusses, in inches ; 81 
Upward deflection of the truss at the middle of the main span, with all the other spans loaded and 

at the lower temperature limit, in inches .. 85 
Upward deflection at the middle of the side span trusses, in inc’ hes 8 . ow 74 ~ 
Transverse deflection of the truss at the middle of the main span, due to wind load, in inches. . 73 
Transverse deflection of the truss at the middle of the side a due to wind load, in inches. . : 7 
Deflection of the top of the towers, in inches “a é¢ ad tT é 27 
Change per cent. in the gradient of the platform * ; , 1-97 
Longitudinal movement of the truss over the main span, in inches be 21 
Positive bending moment on the truss over the main span, in millions of pound- ‘foot units we 163 — 
Positive bending moment on the truss over the side spans, in millions of pound-foot units 315 
a bending moment on the truss over the main span, in millions of pound-foot units . 140 | 

Negative bending moment on the truss over the side spans, in millions of pound-foot units . ' 253 
Transverse bending moment on the truss over the main span, due to wind load, in millions of pound- 

foot units : 156 
ee bending moment on the truss over the side spans, due to wind load, in millions of pound- | 

foot units ‘ . 70 
Horizontal reaction between the tower and the truss over the main span, ‘in thousands of pound units . 50L 

~ | 0 deg, 28 min, 


Angular movement of the towers at the ends of the truss over the main span, due to wind loads 


the various statical loads, which were ‘applied to from the above- mentioned area we » obtain 603 si sq. in. 


the models by means of suitably suspended weights 
attached to the vertical ties and the truss. These 


approximately, which compares favourably with 
the corresponding sectional area obtained from the 
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model experiments and included in the foregoing 
table. 

With reference to the deflection theory of suspen- 
sion bridges, as developed by Mr. L. 8. Moisseiff, 
the late Mr. H. M. Martin, Professor 8. Timoshenko 
and others, the authors observe that the pull in 
the chain according to the theory agrees fairly well 
with the values obtained experimentally, but that 
the vertical bending moments given by the theory 
for the truss may differ from the values obtained 
experimentally by as much as 10 per cent., which 
occurs near the quarter-points of the main span, 
which contains 76 panels. 
the vertical deflections of the truss given by the 
theory are somewhat large as compared with the 
values obtained with the model, and it is suggested 
that the modified Dana method of treatment is to 
be preferred for the evaluation of these deflections. 
The use of the modified Dana method is 
recommended for the determination of the longitu- 
dinal deflections of the towers, as well as for the 
general investigation of multiple-span types of 
suspension bridge. 


also 


Fig. 3 is a typical curve showing the experimen 
tally determined values of the variation of the 
horizontal component of the pull in one chain, 
due to the effects of live load temperature 
changes at any one point, as a uniformly distributed 
live load covers the main span of the bridge from 
the left-hand end and reaches the given point. The 
upper curve refers to the pull corresponding to the 
lower temperature limit (37-5 deg. F.) and with 
the side spans fully loaded, while the lower curve 
represents the pull corresponding to the higher 
temperature limit (87-5 deg. F.) and with the side 
unloaded. The obtained for the 
higher limit of temperature condition when the 
live load advances from the left-hand end of the 
bridge or side span to cover all the spans show that 
the resulting variation of the horizontal component 
of the pull in one chain as the load reaches a given 


and 


spans results 


point can be represented by the continuous curve 
in Fig. 4, which, it is interesting to note, closely 
resembles the form of the curve shown in Fig. 3 
and relating to the main span alone. The curve 
represented by the dotted line in Fig. 4 shows the 
variation of the pull in the chain, at 87-5 deg. F., 
when a live load that initially covers all the spans 
is gradually and symmetrically diminished from 
both ends of the bridge, so that the horizontal 
distance between points on this curve indicates the 
corresponding loaded portion of the bridge. It is 
of interest to observe in this curve that the rate of 
value of the pull in the chain as 
the diminishing live load approaches the middle of 
the main span is greater in the main span than in 


decrease in the 


the side spans. 


Under conditions corresponding to a normal 
temperature of 62-5 deg. F. and a uniformly dis 
tributed live load covering all the spans, it was 


found that the action of the wind on the surfaces 
associated with the members of the trusses and with 
the traffic or live load produced the transverse 
deflections indicated in Fig. 1 (c), where the con 


tinuous line represents the transverse deflection of 


the truss at any point, while the dotted line refers 
to the corresponding deflection of the chain. These 
curves, which resemble in form those for different 


conditions of loading, show that the resulting 
transverse deflection of the truss attained the 
onsiderable maximum value of 73 in.; further. 


under the same temperature conditions, it was 
found that the action of the wind on the trusses 
ilone produced a maximum transverse deflection 
f 53 in. at the middle >f the truss over the main 


related horizontal 
towers are given at 


span The magnitudes of the 
reactions on the trusses at the 
the top of Fig. 1 (¢), with respect to which it may 
be added that approximately 70 per cent. of the 
wind main span 
transmitted to the towers, while about 96 per cent 


load on the truss over the was 
f the wind load on the trusses over the side spans 
was transmitted to the towers and the anchorages. 

With regard to the bridge, it may be 
remarked that a gravity type of anchorage is to be 
used at the San end and a_ tunnel 
anchorage at the Yerba Buena end. The inter 
vening pier, which is situated at the centre line of 
symmetry shown in Fig. 1 (a), is 97 ft. by 192 ft. 


actual 


Francisco 


Further, the values of 
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at the greatest section, and the elevations of it 
with respect to the datum line are 180 ft. and 
295 ft. 

Since the publication of the above-mentioned 
report it has been decided to place the two electric 
railway tracks on one side of the bridge, thereby 
allowing for three lines of heavy motor vehicles on 
the lower deck of the structure, the chain of which 
is to be formed of a 28-75-in. diameter cable. 

The remaining part of the bay, between Yerba 
Buena Island and the mainland on the Oakland 
side, is to be crossed by a cantilever bridge of 
1,400-ft. span, in addition to 19 bridges of the 
truss type. The cantilever type of structure was 
chosen for this span of 1,400 ft. because, apart 
from difficulties caused by the nature of the neigh- 
bouring strata, it was found that a suspension bridge 
would have involved very cost in 
providing sufficient anchorage for the forces asso- 
ciated with wind and earthquakes, the acceleration 
of which was assumed to be 10 per cent. that of 
gravity. Five of the truss bridges are each 509 ft. 
long, while each of the remaining 14 is 29] ft. in 
length. The piers of these short-span bridges are 
supported on piles, 625 of which are to be used to 
carry one of the piers, which is about 100 ft. square 
at the base. 

The estimated cost of the complete structure is 
approximately 77,000,000 dols., and its annual 
capacity is about 25,000,000 vehicles and 50,000,000 
interurban passengers. 
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The Law Relating to Electrical Energy in India Being 
the Indian Electricity Act, 1910. With a 
intoductio: Fourth edition. By J. W. Mears, C.1.E., 
F.R.A.S., M.Inst.C.E., &c. Caleutta: Thackers Press 
and Directories, Limited. London: W. Thacker & Co. 


general 


Ln the first edition of this work, the author's preface 
contained a statement to the effect that it was his 
endeavour “to cater alike for the lawyer whose 
knowledge of electrical engineering is limited, and 
for the electrical engineer whose knowledge of the 
law is nil.’ That his work was appreciated by 
those for whom it was intended, is shown by the 
fact that it fourth edition. It is 
remarkable, however, that there has been very little 


has reached a 
recourse to the law courts in electrical cases, so that 
very few Indian some- 
what extraordinary fact in a country so prone to 
litigation.” 

Since the Indian Electricity Act was passed in 
1910, there have been numerous other Acts placed 
on the Statute Book. They are all set out and 
explained in these pages. 

The author, however, is not a mere annotator of 
ordnances and regulations. He is the historian of elec- 
trical progress in India, and in describing the develop- 
ment of the industry, he takes occasion to point out 
the peculiar difficulties which arise in practice. 
Thus, the use of underground 
mission is attended with certain difficulties which 
do not manifest themselves in this country. “ The 
high temperature,” he writes, ** which communicates 
to some considerable depth below the surface of the 
ground during days of uninterrupted sunshine, the 
dryness and 


‘cases’ can be cited, “a 


cables for trans- 


extreme alternations of 
humidity, the white ants and other insects whose 
iim in life is to destroy, and the heavy rainfall are 
all factors that tell on the life of underground 
mains.” The aerial line, too, is exposed to damages 
with which we are not familiar. ** A cause of several 
accidents, pec uliar to India, is the practice of coat- 
ing ‘kite’ strings with abrasives, for the purpose of 
cutting rival * kites’ down; if such strings get 
entangled with a power or trolley wire, and make a 
nick in it, any later string will find the same nick 
in it, until the wire is cut through.” Difficulties also 
arise in relation to internal ** the 
quality of much of the wire and many of the acces- 
used in India is extremely low; and the 
workmanship and supervision are in such cases 
generally on a par with the material.” 

While the greater part of this valuable work is 
devoted to matters which concern the expert, the 
introduction, which describes the progress of the 
electrical industry in India, is of interest to the 
general reader. That applied electricity has been 


excessive 


covering, fo 
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found to be of enormous value to the Indian peoples 
lg manifest from a perusal of these pages. 


Ter. Congres des Grands Barrages, Scandinavie, Juin- 
Juillet, 1933. Messrs. Perey Lund, Humphries and 
Company, Limited, 12, Bedford-square, London, 
W.C.i. In 5 vols. [Price 4l. net.) 

THESE five volumes deal with the First International 

Congress on Large Dams, held in Sweden, June— 

July, 1933. Abstracts of many of the papers 

communicated to this congress have already been 

given in our columns, but the reports of the dis- 
cussions are now available for the first time. The 
three languages recognised as official at the Congress 
were French, English, and German. The papers 
are printed in full in the language of the original 
communication, and summaries are given in the 
remaining two languages. More usually a paper 

written, say, in German—is also summarised in 

German, and that summary then translated into 

French and English. 

Vol. I deals with the deterioration by ageing 
of the concrete in gravity dams (question la), and 
Vol. II with the influence of internal temperature 
and distortion of gravity dams (question 1b). These 
two questions were taken together in the discussions 
as it was considered they had so many points in 
common. In spite of this, however, an attempt has 
been made, in reporting the speakers, to separate 
out the two subjects, with not altogether happy 
results. Speakers reported in Vol. I are omitted 
from the report of the in Vol. II, 
whilst other speakers, omitted from Vol. I, are 
included in Vol. II. With this qualification it 
may be said that the discussions are given in full, 
each speaker being reported in the language he 
used of the three officially recognised. Summaries 
of the discussions are given in all three languages. 
Abstracts from papers included in Vol. I were given 
in our issue for January 19, 1934, and from papers 
included in Vol. IL in our issue for January 26, 
1934. Vol. I contains seven papers from seven 
different countries, and Vol. II 16 papers from 
11 different countries. 

Vol. III deals with research methods for ascer- 
taining whether a given material is suitable for use 
in the construction of an earth dam (question 2a), 
and includes 13 papers from 11 different countries 
and a report of the discussions. Abstracts from 
papers included in this volume were given in our 
issue for February 16 of this year. Vol. IV deals 
with physical laws governing infiltration of water 
through earth dams and the adjacent soils (question 
2b). There are on this subject 13 papers from 11 
different countries and also a report of the dis- 
cussions. Abstracts connected with these were 
given in our issue for March 2 last. 

Vol. V is a small volume containing 14 unclassi- 
fied communications. The five volumes contain a 
large amount of information, some of it probably 
quite unique, but the manner in which it has been 
combined in these permanent records, unfortu- 
nately, not make reference though 
possibly engineers interested will overcome this 
by making their own keys to important facts. 
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THE ROYAL AGRICULTURAL 
SHOW AT IPSWICH. 

Ir is satisfactory to be able to record that the 
ninety-third annual show of the Royal Agricultural 
Society of England, which opened at Ipswich on 
Tuesday last and closes on July 7, is bemg held in a 
much more hopeful atmosphere than its immediate 
predecessors. The Show at Derby last year, for 
example, followed a year of unexampled depression 
in the farming industry, with the result that the 
implement and farm machinery trades were placed 
in a very critical position. To-day, however, 
thanks largely to the activities of the National 
Government in restricting foreign competition and in 
improving marketing arrangements, the industry 
appears to be decidedly on the up grade, and this 
has been reflected in an increased demand for new 
implements and appliances. A further favourable 
factor in the situation has been the exceptional 
summer of 1933, which was very favourable to the 
growth of crops. On the other side of the account 
must be placed the long continued drought, which 
has placed many farmers in serious difficulty in 
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i EXHIBITS AT THE ROYAL AGRICULTURAL SHOW. 
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3-H.P., SINGLE-CYLINDER AIRLESS-INJECTION ENGINE ; 
Messrs. BLACKSTONE AND Company, LIMITED. 


We also referred to the position of the tractor in the 
article already referred to, and it will therefore be 
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225-H.P., Six-CyLinDER ENGINE witH Covers Removep; Messrs. BLACKSTONE 


AND Company, LIMITED. 


obtaining water for their livestock. This difficulty has 
been so severe onsome farms that serious doubts have 
arisen as to whether local wells should be relied upon 
as the only source of supply. While the provision 
of supplies from public sources might offer prohibi- 
tive difficulties on isolated farms, it would be quite 
practicable in many cases where it has not hitherto 
been adopted. A second alternative, applicable 
to the most remote farms, would be the resuscitation 
of the dew pond. At one time such ponds were 
common, and gave supplies by no means to be des- 
pised, and we believe that it would be well worth 
while for some such body as the Royal Agricultural 
Society to institute an inquiry into their history 
with a view to determining the correct form of 
construction to ensure a regular water supply 
from this source. 

There have been no very striking developments 





in implement design and application during the 
past year, with the possible exception of the wide 
application of the pneumatic tyre, to which we 
referred on page 545 of our last volume. There has, 
however, been a marked increase in the use of the 
combine harvester, forty-eight such machines hav- 
ing been employed in the 1933 season, as against 
twenty-five the previous year, ten in 1931, and 
four in 1930. A_ special low-loading trailer on 
pneumatic tyres was designed and tried out by 
the Institute for Research in Agricultural Engineer- 
ing of the University of Oxford as an alternative 
to the combine, and this proved very successful 
in practice. The chief drawback to the use of the 
combine is its large size, as hitherto constructed, and 
it is therefore specially interesting to note that a 
new small type has now been produced in the United 
States, and may be introduced into this country. 





by manufacturing smaller models. One or two 


lof the latest low-powered tractors are on view 


at the Show, and will be referred to later. 
Before commencing our description of the exhibits, 


‘it may be mentioned that the implement section at 


Ipswich shows a satisfactory increase in size as 
compared with the two preceding shows at Derby 
and Southampton, the figures being practically the 
same as those at the Warwick Show in 1931. 
Actually, there are 387 stands, with a total shedding 
length of 8,946 ft. at Ipswich, as against 349 stands 
with a length of 8,390 ft. at Derby, and 311 stands 
with a total length of 6,925 ft. at Southampton. 
There is also a marked increase in the livestock 
exhibits as compared with the two previous years, 
the figure of 3,504 exhibits being, in fact, the highest 
since the Reading Show in 1926. 

We may commence our description of the exhibits, 
by dealing with two of the new heavy-oil engines 
exhibited by Messrs. Blackstone and Company, 
Limited, Stamford. As our readers will be aware, 
the name of this firm is known throughout the world 
in connection with their spring system of fuel injec- 
tion, introduced many years ago. The system has 
proved extremely reliable and economical for engines 
running at a moderate speed, and is still employed 
by the firm for such engines. It has, however, 
certain disadvantages when applied to high-speed 
engines, and it my be recalled that, some two years 
ago, Messrs. Blackstone introduced a new single- 
cylinder engine, known as the “ Fuelol,’ employing 
a new injection system. This engine was described 
in ENGINEERING, Vol. cxxxvi, page 34 (1933) and the 
design has proved so successful that the firm has 
introduced two entirely new ranges of engines 
incorporating the same system of injection. The 
first range comprises engines built as 2, 3, 4, 5, or 
6-cylinder units, with approximate outputs of 75, 
113, 150, 188, and 225 brake horse-power, respec- 
tively. The second range is designed for small 
powers, the engines being either single or twin- 
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removing the piston, cylinder head or sprayer. A 
special feature of the cylinde r head is the patented 
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|\the rear valves are carried at an angle through 
the cylinder block. The main and big-end bearings 


The three-cylinder model in the larger range is| turbulence plate, which is a separate part made of | are lined with anti-friction metal, while the small- 


illustrated in Figs. 4 and 5, above, while outside 
views of the six-cylinder model are given in 
Figs. 1 and 3, page 7. Before describing these in 


detail, it may be said that while the engines incorpor- 


ute many of the features of design which have made | 


Blackstone engines world-famous, they are on the 
most modern lines and incorporate the latest im- 
provements in vertical Diesel-engine practice. The 
three- and six-cylinder engines are practically 
identical, and, as will be clear, from Fig. 1, they are 
of the totally-enclosed type, and are so arranged 
that the removal of light covers gives easy access to 
all working parts and enables many of them to be 
inspected while the engine is in operation. The 
engine bed, shown in Figs. 4 and 5, is a single 


casting of special close-grained cast iron and forms | 
It is of extra | 
rigid construction to withstand all stresses to which | 


the bottom portion of the engine. 


an engine of this type is subjected. It incorporates 
the housings for the main crankshaft bearings, the | 
whole constituting one unit, ensuring true and con- 
stant alignment of the crankshaft. A well is formed | 


at one end of the bed, as shown in Fig. 4, for the | necting-rod bearings. 
The bed is machined on the under | 
foundations or a cast-iron sub-base. | 


lubricating oil. 

side for concrete 
rhe frame, shown in the same figure, is a stout ribbed 
monobloc casting carrying the cylinder liners, and 
is made of good quality cast-iron. It is so con- 
structed that whilst maintaining a rigid structure, 
it does not hamper access to the crankshaft, main 
bearings, and big-ends. The cooling-water supply 
is distributed to the liners by a manifold formed 
in the casting. There is a separate head for 
each cylinder, cast from heat-resisting iron and of 
box-type design. The air and exhaust valves, of 
special heat-resisting steel, are located horizontally 











shown in Fig. 5, and can be taken out without 


heat-resisting alloy and protects the cylinder head 
from the more extreme temperatures. This plate 
can be clearly seen in Figs. 4 and 5. A detachable 
|} air-starting valve is embodied in each cylinder 
head, and a fitting for attaching an indicator. 

The liners are separate and detachable, and are | 
made from close-grained nickel-chrome cast-iron 
accurately honed. The pistons are of aluminium 
alloy and of the firm’s patented self-compensating 
type to eliminate “slap.” They are fitted with a 

floating gudgeon-pin with capped ends. One gas | 
| ring, two duplex pressure rings and an oil se raper 
ring are fitted above the pin, and an oil control ring 
below. Each piston can be easily withdrawn from 
| the side of the engine when the covers are removed. 





The connecting rods are mild-steel forgings, machined | 


all over. The big-end bearing is secured by four 
bolts. The rods are drilled for the oil feed to the 
small ends. The crankshaft is a solid forging, 
made from 40-ton steel to Lloyds’ requirements. 
| Holes are drilled from the main bearings to the 
| crankpins to supply lubricating oil to the con- 
The flywheel end of the 
crankshaft is flanged to take a half coupling, to 


which can be attached a dynamo or an extended | 


shaft for pulley drive. 

The camshaft, which can be clearly seen in the 
two sections, is fully exposed when the covers shown 
in Fig. 1 are removed. It can be withdrawn com- 
plete without disconnecting the primary drive, 
which is by roller chain at the flywheel end. The 
tappets are carried in detachable blocks directly 
over the shaft, as shown in Fig. 4. They are 
roller mounted and constantly lubricated. The 
arrangement of the valve rocker gear and push rods 
will be clear from the two figures, and it will be 
observed from the cross-section that the rods for 


ends are fitted with solid phosphor-bronze bushes. 

The fuel system, which is known as the ** CCC” 
system, was fully described in connection with the 
‘** Fuelol”’ engine, and it is sufficient to note that, in 
the new engines, a separate pump is provided for 
jeach cylinder. The pumps are varried on the tappet 
| blocks, each pump being connected by a pipe to the 
| Sprayer mounted on the top of each cylinder. 
|Each injector pump is a self-contained unit and 
can be easily removed for inspection or adjustment 
if necessary. To maintain a constant flow of fuel-oil 
r|to each injector pump, a main gear-driven fuel 
supply pump is fitted, which may be operated by 
hand for the purpose of flushing before starting the 
engine. 

Lubrication throughout is on the force-feed 
principle, the pump being of the gear type. It 
draws the oil from the sump through a dual filter, 
the oil then flowing through a cooler to ensure a 
constant supply of cool clean oil to every part of the 
engine. The filter may be cleansed while the engine 
;is running. The water pump is of the centrifugal 
| type, direct-driven from the crankshaft. The water 
| is fed into the lower part of the cylinder housing, a 
| manifold along the side of the frame ensuring equal 
|distribution to each cylinder and to the exhaust 

manifold. Outlets are provided on each side of 
the engine for both water and exhaust. A sump 
| pump is provided at the base of the engine to draw 
| off any sludge or water which may collect in the oil 
|well. A grid is formed at the bottom of the well 
| to which the pump is connected, and only sediment 
or heavy matter is drawn away. The pump is hand 
operated, and may be used for emptying the lubricat 
ing oil sump when required. Filters are provided 
on the air inlet. 

The governor, shown to the left in 
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capable of a 10 per cent. speed adjustment, up| 
or down, by means of a knurled cap. The con- | 
trols are centralised on the end of the engine | 
remote from the flywheel, as shown in Fig. 1. | 
Starting is effected by turning the handwheel visible | 
in this illustration, the movement automatically 

admitting starting air from the receiver. The hand- | 
wheel also controls the fuel-oil supply to the cylinders, | 
the moving of the camshaft from the half to the full- | 
compression positions, and the shutting off of the | 
starting air. Dials above the handwheel record the | 
water temperature, oil pressure, and engine speed. 
The normal engine speed is from 450 r.p.m. to 600 
r.p.m., and the piston speed is from 860 ft. to 1,150 ft. 
per minute. The compression ratio is 14 to 1, the 
compression pressure 430 lb. per square inch, and 
the maximum cylinder pressure is 650 lb. per square 
inch. The fuel consumption is 0-397 Ib. per brake 
horse-power-hour on full load and 0-389 lb. per 
brake horse-power-hour on three-quarter load. The 
lubricating oil consumption is 0-112 oz. per brake 
horse-power-hour. 

The smaller range of engines, of which the 3-brake 
horse-power model is illustrated in Figs. 2, 6, 7 and 
8, are remarkable for their simplicity and compact- 
ness, and are of very clean outline, as will be evident 
from Fig. 2. They are suitable for stationary units | 
where floor space is limited, or can be supplied as 
semi-portable units on skids, or, finally, as fully- 
portable units mounted on a wheeled carriage. They 
have a number of features in common with the larger 
range described. For instance, they are totally- 
enclosed, and fully protected from damage, dust 
or dirt, but are provided with easily-removable 
covers giving access to all the working parts. The | 
frame is of cast-iron accurately machined from jigs, 
and carries the crankshaft bearings and cylinder 
liner. The latter, of hard, close-grained iron, is 
held in the usual way at the top, with an expansion 
joint at the bottom, as shown in Figs. 6 and 7. The 
bore is finished by honing. The piston is also made 
from hard close-grained iron and is fitted with one 
gas ring, one duplex pressure ring and two wiper 
rings. The gudgeon-pin is of case-hardened steel and 
is held in the piston. The bearing surface is ground 
and lapped. The small end of the connecting rod is 
fitted with a phosphor-bronze bush, and the big end 
is split and fitted with gunmetal bearings lined with 
white metal. The compression space is machined 
allover. The valves are horizontal, and the arrange- 
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mentof the valve gear is shown in Figs. 6 and 7. 
It will be noticed that the fuel pump is mounted 
above the timing gear, and together with the 
governor, is totally enclosed, a large door giving 
access to the whole assembly. It will be observed 
from Fig. 7 that the valves are operated by long 
rocking levers passing down each side of the cylinder 
while a third lever of similar type, shown in Fig. 8 
on the right, operates the governor slide on the fuel 
pump. The inlet valve is made from high-tensile 
steel and the exhaust valve from special heat- 
resisting steel. The timing-gear wheels are of high- 
grade cast iron, and the cams are of steel, machine- 
cut, hardened, and polished. The lubricating oil is 
fed under pressure to all bearings by means of a 
plunger pump, surplus oil leaving the bearings being 
returned to the sump. The engine develops its 
rated power at 700 r.p.m. In addition to the new 
models described, Messrs. Blackstone are exhibiting 
an extensive range of other engines, including 30 
brake horse-power and 50 brake horse-power high- 
speed models for road transport, 17 brake horse- 
power and 55 brake horse-power horizontal engines 
with spring injection, and a number of petrol and 
paraffin engines. Their agricultural machinery is 
being exhibited by Messrs. Massey-Harris Company, 
Limited, with whom Messrs. Blackstone are now 
associated. 

We have described a number of ingenious forestry 
tools 1a the past, manufactured by Messrs. Trewhella 
Brothers Proprietary, Limited, Island-road, Hands- 
worth, Birmingham, the most recent example being 
a monkey wire strainer shown at the last Royal 
Show. This strainer, which was described in 
ENGINEERING, vol. cxxxv, page 700 (1933), is 
again being shown, together with a winch for 
uprooting trees, a jack for the same purpose, and a 
post hole borer. The jack, which we illustrate in 
Fig. 9, page LO, is made in two sizes. capable of 
exerting forces of 5 tons and 10 tons, respectively. 
The tool was developed in the Australian forests, 
where a quick and economical clearance of the land 
is often of the utmost importance, and has been 
thoroughly tried out. It is made entirely of steel, 
and is provided with claws on both the front and 
back of the lifting block. To fell a tree, a long bar 
with a claw at the top is placed with its lower end 
resting on the lower of the two lifting claws, as 
shown in the figure, when the tree is forced over 
bodily as the upper end grips the trunk. A guide is 
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provided at the top of the main bar, up which the 
block travels, to prevent the loose bar falling out. 
Felling can be performed even against the natural 
lean of the tree. Unless the latter has been dead 
for some time, it is usually necessary to cut the 
surface roots, but the jack will tear out the top 
roots with comparative ease. In grubbing flat 
stumps, a trench is dug and a few of the surface 
roots again cut. The lower claws are then inserted 
directly at a convenient point under the body of the 
root, when the stump can be easily tipped over, 
tearing the lower roots clean out of the ground. 
For rolling logs, the jack is turned round and the 
upper claws employed. A _ mild-steel plate is 
provided with the jack for placing under the foot to 
prevent the latter from being forced into the ground, 
or a plank can be employed for the same purpose. 
The usual trigger is provided for reversing the 
motion, together with a release for the pawl so that 
the lifting block can be quickly raised or lowered to 
any required position without the load. 

Messrs. Barclay, Ross and Hutchison, Limited, 
Balmoral Buildings, 67~71 Green, Aberdeen, are 
well known as manufacturers of chemical seed 
dressers, and this year, they are showing the 
machine illustrated in Fig. 10, page 10, which 
embodies their extended experience. The machine 
is a continuous dresser, and in the form shown in 
the illustration is operated by hand, but it can also 
be power-operated by substituting a pulley for the 
handle. The grain hopper has a capacity of about 
1} bushels, and the chemical container holds slightly 
over 3 lb. of powder. The quantity of seed passing 
from the hopper to the mixing cylinder is controlled 
by a slide which is set before the machine leaves the 
works to pass 48 bushels per hour. The chemical 
feed is on an entirely new principle, the powder 
being force fed into the chute leading to the mixing 
cylinder. Four feed rates are available, correspond- 
ing to 14, 2, 24 and 3 oz. per bushel. A valve is 
fitted to ensure that no seed can pass to the mixing 
cylinder unless the powder is also being fed, a clutch 
being released when the chemical container is empty. 
The seed cannot then pass to the mixing cylindereven 
though the shaft is still turned. The two feeds stop 
instantly when the machine is brought to rest. The 
seed and powder unite in the chute leading to the 
revolving cylinder. The latter is fitted inside with 
helical vanes, which ensure a thorough dressing of 
the seed before it is discharged. The whole machine 
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Mia. 11. Vertricar-Tyek Harrow; Messrs. R. A. Lister AND Company, LIMITED. 


is closely sealed and practically no dust can escape | degree of harrowing action can be varied to make ; 
during the dressing operation. The machine is| it more or less severe without in any way affecting | 
mounted on a stand of sufficient height to enable | the efficiency of this unchokable feature. It is so | 
sacks to be used to bag up dressed seed, two sack | constructed that it follows the contour of any land, | 
spouts with a by-pass valve being provided. The | and the bottoms as well as the tops of the undula- | 
cylinder revolves at 50 r.p.m., and the machine is | tions are both worked equally well to the same depth. | 
5 ft. 11} in. high, 3 ft. 3 in. wide, and 5 ft. 6 in. long. | Machines of varying widths can be obtained to suit 
The same firm are showing a smaller dresser without | the power available, or local conditions. 
a mechanical feed for the chemical, together with| Among the engines exhibited by Messrs. Lister 
manure distributors and a spraying machine for the| is the one illustrated in Fig. 12, on this page, which | radiator cooling can be fitted, and the standard 
destruction of weeds with sulphuric acid. represents their latest model embodying their dual | equipment includes fuel and lubricating oil filters, 
Messrs. R. A. Lister and Company, Limited, of} combustion chamber, described in ENGINEERING, | governor, silencer, fuel tank and connections. The 
Dursley, are showing a variety of engines, together | vol. cxxx, page 802 (1930). It is a single-cylinder | engine is available complete with housing as a self- 
with sheep-shearing machinery, dairy appliances,} unit suitable for either agricultural or general] contained mdustrial unit incorporating a radiator, 
lighting plants, auto-trucks and other standard | industrial work, and develops 5 brake horse-power | and can also be supplied fitted with a 2 to 1 reduction 
products. The exhibits include the harrow illus-}at 800 r.p.m., rising to 7 brake horse-power at/| gear as an integral part. 
trated in Fig. 11, above, which has been entered} 1,000 r.p.m. The cylinder bore is 4} in. and the One of the light tractors, to which we referred in 
for the Royal Agricultural Society's silver medal. | piston stroke is 43 in. The cylinder is fitted with| our introductory remarks on the Show, is being 
This harrow consists of a series of tines mounted] renewable liners made from nitrogen-hardened | shown by Messrs. Bristol Tractors, Limited, Sun- 
on a drum, the action of which is controlled by | centrifugally-cast alloy of 1,000 Brinell hardness. | beam-road, Chase Estate, Willesden, N.W.10, and 
the road wheels. As the machine is drawn for-| The engine will run on a wide range of fuels, the | is illustrated in Figs. 13 and 14, opposite. Before 
ward the drum revolves, and the vertical tines} makers recommending a distillate fuel oil, such as| describing this tractor, it may be mentioned that 
drag through the land and revolve slowly back-|Shell Diesoline or Pratt’s Diesel fuel A. The! one of the models took part in the R.E. demonstra- 
wards The tines are retained im an approxi-| guaranteed fuel consumption at full load is 0-45) tion at Aldershot, referred to on page 603 of our 
mately vertical position, and are controlled by an | pint per brake horse-power-hour. The guaran-| last volume, and created a very favourable impres 
eccentric. A safety spring allows the tines to work | teed lubricating oil consumption, also at full load,|sion. The tractor is unique in that a front sprocket 
and vibrate in the land. Stripper bars between the is 0-003 pint per brake horse-power-hour. Due to | drive is employed, the design resulting in the centre 
tines prevent them from carrying round anything | the presence of the dual combustion chamber, the | of gravity being well forward of the mid-position 
which migh* choke the machine. By the action of | engine can be readily started by hand, without the|of the track. As a result, the ground-holdiny 
this harrow, the grassland is definitely more dis-| use of an auxiliary heating device. The engine can | qualities of the machine are claimed to be quite 
turbed, and dead matter and weeds which choke | be supplied with a single flywheel 18} in. in diameter | exceptional, although the distributed load on the 
the roots of the grass are positively removed. It is| by 6 in. wide, or with two flywheels 18} in. in| track is less than 4} 1b. persquare inch. The engine 
claimed that less power is required to draw this | diameter by 4 in. wide. In the former case, the | is a heavy-duty twin-cylinder Jowett unit, specially 
harrow than any other type. It is also abso-| cyclic irregularity at 1,000 r.p.m. is ,4,, and im the | designed for the tractor, fully governed and provided 
lutely impossible to choke the machine, yet the! latter, | at the same speed. Either tank or! with pressure-feed lubrication. The gearbox gives 
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three forward speeds, with direct drive on the inter- 
mediate or ploughing gear, and a reverse. The 
final drive ratio is 11 to 1. The first gear gives a 
speed of 1 to 1-8 m.p.h., the second a speed of 1-6 
to 2-7 m.p.h., and the third a speed of 2-8 to 4-8 
m.p.h. The corresponding draw-bar pulls are 
in excess of 2,000 Ib., 1,500 Ib., and 800 lb. The 
reverse speed is 1 to 1-5 m.p.h. The fuel tank has 
a capacity of over 10 gallons, and the consumption 
on double-furrow ploughing in average soil is| 
from 5 pints per hour. A self-laying track 
is employed, an unusual feature for such a light 
tractor. The track is of the type manufactured by 
Messrs. Roadless Traction, Limited, of Hounslow, 
in which there are no metal contacts, the joints 
consisting of hard-rubber moulded blocks which 
hold the track plates apart. Very little power is 
absorbed, no lubrication is required, and the track | 
is stated to be free from stretch. It may be noted | 
that when the tractor was first developed, a slight | 
curvature was given in the plane of the tracks in| 
contact with the ground with a view to giving easy 
steering. This arrangement involved some loss of 
tractive efficiency, and has been found to be unneces- 
sary, the tracks in the latest models being practically 
flat on the ground. The steering mechanism, 
which is of the usual type for self-tracking vehicles, | 














Fig. 16. 


jand is illustrated in Fig. 14, is operated by a joy 


stick, and the steering effort, even with the flat 
tracks, is under 4 Jb. As shown in the figure, the 
steering discs have been brought outside and above 
the transmission housing, where the whole mecha- 
nism is readily accessible on removal of the petrol 
tank. The latter is held in position by four bolts, 
and can be removed in three minutes. The track 
width is 28} in. from centre to centre, or 354 in. 
overall, giving a convenient spacing for row crops, 
while not being too wide for cultivating hops or for 
manceuvring in orchards. The machine can _ be 
turned in its own length, and the control is fitted 
with a decelerator button which greatly facilitates 
manceuvring. A power take-off with pulley can 
be fitted if required, a positive gear engagement 
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,machines, some of which have been specially 
designed for the purpose. These include a Standard 
cultivator ridger, a Brake and Fletcher spraying 
outfit, a Mackintosh ridger and raspberry culti- 
vator, a Ransomes fruit plough, a Ransomes Motrac 
two-furrow plough, and a Ransomes disc harrow. 
The operation of scoring or indenting road 


|surfaces preparatory to laying a new coating of 


asphalt or tar macadam was at one time effected by 
scarifying shallow furrows, or by using an indenting 
tool. In ENGINEERING, vol. cxxxvi, page 606 
(1933), we gave a short account of the Henderson 
key-cutter, by means of which the work could 
be greatly speeded up. This key cutter has now 
been improved, and is shown in its latest form at 
the Show by Messrs. Aveling-Barford, Limited, of 
Grantham. The cutter, which is illustrated in 
Figs. 15 and 16, on this page, will cut keys 1} in. wide 
by § in. deep at the rate of 1,096 superficial yards 
per eight hours. The tool is attached to the roller 
in the manner shown in Fig. 15, and is provided with 
two revolving cutters and a fixed tyne on the under- 
side, as shown in Fig. 16. The tyne serves the 
purpose of clearing away the excavated material, 
leaving a clean-cut furrow. The tool is guided by 
hand by means of the hand lever shown, and the 
depth of cut can be regulated by altering the height 
of the wheel centres with respect; to the sled or 
varriage, the wheels being mounted eccentrically 
for this purpose. The comparatively small weight 
and power required to operate the cutter renders 
it possible to employ an Aveling-Barford 2}-ton 
roller forthe work. This roller, which was described 
in ENGINEERING, vol. cxxxv, page 213 (1933), is 
particularly suitable for key-cutting on account of 
its easy steering, governed engine, quick reverse, and 
flexibility in manceuvring. A typical example of 
the capacity of the combination is afforded by a 
road surface recently keyed near Darvel, Ayrshire. 
In this case the furrows were about 14 in. apart, 
and were cut at the rate of approximately 137 
superficial yards per hour to the dimensions already 
given. The road surface had been tar-sprayed and 
coated with Whinstone chips after spraying. The 
base was of tough Whinstone, and on the previous 
night there had been a severe ground frost, leaving 
a hard surface. The tank was drained before 
starting the work and | gallon of petrol was put in, 
the roller running for 2 hours 50 minutes on this 
amount of fuel. The increase in tractive effort due 
to the attachment of the key cutter was found to be 
negligible. In addition to the roller mentioned, the 
firm are showing a number of other models, ranging 





from 6 tons to 15 cwt. These machines have been 


being provided for the pulley drive. The position | previously described in our columns, and special 


of the standard coupling for the power take-off 
allows ample angularity on each side. The speed 
of the take-off shaft is 500 r.p.m. The length 
between the sprocket centres is 36 in., the length 


|reference may be made to the “ Victor” model, 


described in vol. exxxv, page 212 (1933). This 


| machine is driven by a 3-brake horse-power, single- 
|eylinder petrol engine and is hand guided. It is 


of the track unit is 66 in., and the overall length | suitable for piaygrounds, ete. 


to the front of the engine is 87 in. The tracks are 
7 in. wide, and have a ground contact area of 504 sq. 
in. The height of the tractor to the top of the 
bonnet is 44 in., and to the top of the tracks is 
31 in. The ground clearance is 104 in., and the 
total weight of the machine, without driver or fuel, 
is just over 1 ton. 
clusion, that Messrs. Bristol Tractors, Limited, are 


(To be continued.) 








BotLerRsS AND ENGINES IN BririsH MaLaya.—aA state- 
ment giving particulars of new boilers, oil engines, gas- 


| holders, and vulcaniser boilers, installed o¢ registered in 
| the Straits Settlements during 1933, has been forwarded 
| by H.M. Trade Commissioner at Singapore, to the Depart- 
It may be mentioned, in con- | ment of Overseas Trade. Further details may be obtained 


by United Kingdom firms on application to the Depart- 
ment at 35, Old Queen-street, London, 8.W.1, quoting 


exhibiting a number of implements fitted to their | reference No. G.Y. 13,945. 
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LATE PROFESSOR 
N. YAMAMOTO. 


News of the death, on February 26 last, of Professor | 
Nagakata Yamamoto, has recently reached us from | 
Japan. Professor Yamamoto, who passed away at 
his home in Tokyo, was for long connected with the | 
Mitsubishi shipyard, and was afterwards Professor | 
st the Tokyo Imperial University. He was born in| 
Tokyo on January 29, 1870, and, as a youth, sailed 
for England for the purpose of study. After several 
ears’ preparation, he entered the University of Glas 
sow to study naval architecture, and at the conclusion 
of the course he gained the Degree of B.Sc. in 1895. 
He returned to Japan in the following year after a 
tay of eleven years in Great Britain, most of which 
vas spent in Glasgow. His first position was at the 
Mitsubishi shipyard at Nagasaki, and his connection 
with this firm was destined to last for upwards of 
‘“) years. Young Yamamoto’s return to his native 
country, after graduating at Glasgow, coincided with 
the dawn of shipbuilding activities in Japan, and during 
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the years which followed he supervised the designs of 
many ships. We understand, moreover, that he was 
the first designer in Japan of over 10,000 
tons In 1910, he received the Degree of Doctor of 
Science of the University of Glasgow, and five years 
was promoted to the position of vice-director 
of the Mitsubishi shipyard. In 1919, he received the 
Degree of Kogakuhakushi, the highest Degree for 


vessels of 


later 





technology, from the Tokyo Imperial University. 
In 1921, Dr. Yamamoto was appointed Professor | 
in the Department of Technology, Tokyo Imperial | 
University, and until his retirement, owing to ill 
health, in April, 1933, he regularly lectured on naval | 
irchitecture at Tokyo and Osaka Universities. Many | 
of his students are now occupying important positions 
i the Japanese Admiralty and in shipyards in Japan, 
ind there is no doubt that the present position of ship- 
building in Japan owes much to Professor Yamamoto, 
first as a pioneer builder and later as a_ teacher. 
For his services to his country he received the Second | 
Order of Merit and the Order of the Sacred Treasure 
it the hands of his Emperor in 1931. He became a 
member of the Institution of Naval Architects in 1911, 











LAUNCHES AND TRIAL TRIPS. | 


Dunnam,”’-Twin-serew cargo and cadet-training | 
motorship for the New Zealand and Australian service ; 
Workman Clark-Sulzer two-stroke Diesel engines. Launch, 








June 27 Overall length, 513 ft. ; deadweight carrying 
capacity, 13,500 tons Built and engined by Messrs. 
Workman Clark (1928) Limited, Belfast, to the order of 
Mesers. Federal Steam Navigation Company, Limited, 
London 
WATPAWA I'win-serew refrigerated-cargo motor 
ship for service between London and New Zealand ; 
ten-eylinder, four-eycle, single-acting, crosshead type 
Harland-B. & W. Diesel engines Launch, June 28 
Main dimensions, 535 ft. 6 in. by 70 ft. by 43 ft. 4 in 
Built and engined by Messrs. Harland and Wolff, Limited, 
Belfast, for Messrs. Shaw, Savill and Albion Company, | 
Limited, London 
Lonp HAILSHAM Single-screw steam trawler for 
worviee in the northern waters of Iceland, Bear Island, 
sm the White Sea; triple-expansion engine supplied by 
Messrs. Amos and Smith, Limited, Hull Launch, 
tune 30. Main dimensions, 155 ft. by 26 ft. by 15 ft 
Built by Messrs. Cochrane and Sons, Limited, Ouse | 
Shipbuildin Yard, Selby. for Messrs. Pickering and | 
Huldane'’s Steam Trawling Company, Limited, Hull 
—_— | 
OW) hits Orenivas ror Brrrish Goons — 
lential reports on the markets for pneumatic drills and | 
mall compressor sete in Spain, for machine tools in | 
hevpt. for hand tools in Canada and the British West | 
Inches, for printing machinery in France, for wire ropes | 
South Afriea, for light locomotives in Brazil, for wireless | 


‘pperatus in Brazil and China, for road-traffie signalling | 


‘pparatus in Canada and Egypt, and for compression- | 
vnition-engimed road vehicles in Belgium, have been 
maued bw the Departs ent of Overseas Trade, 35, Old | 
Queen-street, London, S.'V.1 Interested United King- | 
dom firms may obtain opies on application to the 
Department 

COMMITTER ON Srreetr Licurine A departmental 


mimittee has been set up by the Minister of Transport 
report upon what steps could be 
securing more efficient and uniform street 
ighting., with particular reference to the convenience 
snd safety of traffic and with due regard to the require 
ments of residential and shopping areas. Mr. F. ¢ 
deputy chief engineer, Ministry of Transport, is 
the other members are Mr. J. F 
lighting engineer, Sheffield; Mr. 
the Gas Light and Coke Company ; 
County Engineer, Middlesex ; 
E. 8. Perrin, of the Ministry of 
Roseveare, Borough Engineer, 


' examinate and 


tfahen tor 


Cook 
the Chairman and 
Colquhoun public 
( \. Masterman, of 
Major W. H. Morgan, 
Mr. ©. C. Paterson; Mr 
Transport; Major L 


Eastbourne; Mr. J. R. Taylor, of the Ministry of 
Health and Dr. J. W. T. Walsh. The secretary is 
Dr. H. F. Gillbe, Ministry 6f Transport, 7, Whitehall. 


London, 8.W.1 


vardens 


| installation at Santa Fe storage depot. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 


| application to the nae the reference numbers 


appended being quoted in all cases. 

Steam Turbine.—The supply of a 7,000-kW steam 
turbine and certain spare parts for Zarra Street Power 
Station. The New South Wales Department of Railways, 
August 29. (Ref. No. G.Y. 13,988.) 

The supply of galvanised coach screws. 
The New Zealand Post and Telegraph Department, 
Wellington ; August 15. (Ref. No. G.Y. 13,991.) 
Plates and Badges.—The supply of 7,540 
licence plates and badges. The Town Council of Brakpan, 
South Africa ; August 2. (Ref. No. G.Y. 13,992.) 

Smoke- and Fire-Box Steel Plates.—The supply of 
155,246 kg. of special steel plates for locomotive-boiler 
smoke boxes, fire boxes and tenders. The Argentine 
State Railways, Buenos Aires; July 30. (Ref. No. 
G.Y. 13,997.) 

Weighbridge.—The supply of a 
bridge, to weigh up to 20 tons. The Johannesburg 
Municipality ; July 24. (Ref. No. G.Y. 13,998.) 

Telephone Switchboard Lamps.—The supply of 1,000 
50-volt telephone switchboard lamps. The New Zealand 
Post and Telegraph Department, Wellington ; August 15. 
(Ref. No. A. Y. 12,452.) 

Microtelephone Handles. 
telephone handles. The New Zealanc 
Department, Wellington ; August 
12,453.) 

Insulating Sheets._-The supply of switchboard panel- 
ling of black impregnated asbestos, as required for the 
year commencing September 1, 1934. The Johannesburg 
Municipality ; July 21. (Ref. No. A.Y. 12,454.) 


Sydney ; 


Coach Screws. 


Licence 


motor-lorry weigh- 


The supply of 750 micro- 
-ost and Telegraph 
No. A.Y 


20. 


(Ref. 


Dry Cells.The supply of 50,000 dry cells (1 5-volt) 
for telephone use. The New Zealand Post and Telegraph 
Department, Wellington; August 15. (Ref. No. yp & A 


12,455.) 
Transformers. 


The supply of eight transformers of 
the oil-immersed, self-cooled, double-wound type. 


The 


Municipality of Ermelo, South Africa ; August 1. (Ref. 
No. A.Y. 12,456.) 

Trangformer.—The supply of a  10,000-kVA _ oil- 
immersed, outdoor-type, three-phase transformer. The 


State Electricity Commission of Victoria, Melbourne ; 
(Ref. No. A.Y. 12,460.) 
Motors.—The supply of a number of electric 


August 20. 
Electric 


| motors, ranging from }-h.p. to 30-h.p., also rotary 
converters and ceiling fans. The Municipality of Ermelo, | 


South Africa ; August 1. (Ref. No. A.Y. 12,461.) 
Telephone Relays.—The supply of telephone relays of 

various types. The Post and Telegraph Department, 

Melbourne ; August 28. (Ref. No. A.Y. 12,462.) 

The supply of papec-insulated, lead- 


Power Cables. 
The Municipality 


covered, steel-tape-armoured cables. 


of Ermelo, South Africa; August 1. (Ref. No. A.Y. 
12,463.) 
Magneto Table Telephones.—-The supply of 1,000 


magneto table telephones. The South African Govern- 


ment Supplies Board, Johannesburg ; August 3. (Ref. 
No, A.Y. 12,464.) 
Vertical Lathes.—-The supply of vertical lathes. The 


Argentine State Railways, Buenos Aires; August 27. 


(Ref. No. A.Y. 12,465.) 
Electrical Material.-The supply of electrical material 
in connection with the installation of a distribution 


substation at Barrages and Kanamission lines between 
Kaha and The Egyptian Ministry of the 
Interior, Cairo; August 4. (Ref. No. A.Y. 12,468.) 

Outdoor Lighting Fittings The supply of sixteen 
w00-W outdoor station-lighting fittings. The New 
Zealand Public Works Department, Wellington ; August 
21 (Ref. No. G.Y. 13,999.) 

Flerible Metal Tubing, d&c.—The supply of 
inetal tubes, aluminium or galvanised steel, and reinforced 
The Argentine State Oilfields, Buenos 
July 25 (Ref. No. G.Y. 14,000.) 

Seamless Steel Tubing The supply of 3,855 m. of 
seamless steel tubing in lengths of from 5 m. to 7 m., 
and in various sizes ranging from 7 in. to 16 in. The 
Argentine State Oilfields, Buenos Aires; July 25. (Ref. 
No. G.Y. 14,001.) 

Pumping Sets. 
two electric pumping 


Barrages. 


flexible 


rubber tubes. 


Aires ; 


The supply, delivery and erection of 
for the fire-extinguishing 
The Argentine 
(Ref. No. G.-Y. 


sets 


State Oilfields, Buenos Aires; July 26. 


14,002.) 
Balata and Leather Belting.-The supply of balata 
and leather belting. fhe Argentine State Railways ; 


July 31. (Ref. No. G.Y. 14,011.) 


Steel Strip, Wire and Rods.—A firm in Haifa, Palestine, 
wishes to receive quotations from United Kingdom 
manufacturers of cold-rolled mild-steel strip, bright 
steel wire and die steel. (Ref. No. G.Y. 13,983.) Also of 
mild-steel wire rods in coils. (Ref. No. G.Y. 13,984.) 








Tue Lnstrrvution or Eecrricat ENGINEERS. 
Students’ premiums to the value of 101. have been 
awarded by the Council of the Institution of Electrical 
Engineers to Mr. T. D. Oswald and to Mr. R. P. E. Tabb. 


en students’ premiums of 5. re so been awarde 
T tudents’ ; f Sl. have also been led 


[Jury 6, 1934. 


CONTRACTS. 


Messrs. Simon-Carves, Limirep, Cheadle Heath, 
Stockport, have received an order from Messrs. Barber, 


the latest type coke ovens, with all necessary machinery, 
and a complete by-product installation and coal-handling, 
draining and blending plant. The new installation is to 
be built at the Company’s Harworth Colliery, Bawtry, 
Yorkshire, on a virgin site. The ovens will be of the 
twin-flue “ Underjet " type, similar to those now being 
built by Messrs. Simon-Carves for the Grassmoor Com- 
pany, Limited, Chesterfield, and the Dalton Main 
Collieries, Limited, Rotherham. 


|_ Messrs. Crompton, PARKINSON, LimiTED, Bush House, 
London, W.C.2, have obtained an order for 50 car sets 
of Crompton-West traction equipment from the Belfast 
Corporation Tramways Department. The order covers 
motors, control gear and auxiliary apparatus, and is 
for @ series of new cars which are shortly to be put into 
service. The motor equipments will be made at the 
Chelmsford Works of Messrs. Crompton Parkinson, and 
the control gear by Messrs. Allen West and Company, 
Limited, Brighton. 





| 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


Wye River Floods.—The Wye Catchment Board has 
adopted a scheme for clearing obstacles in the river for 
about 7 miles below Monmouth, at a cost of about 
30,0001., with the object of preventing the floods which 
are so disastrous to Monmouth in times of abnormal 
rainfall. It was expected that the increase in the 
| flow of the river would reduce the depth of water at 
| Monmouth Bridge by about 2 ft. from the present 
summer level. The Wye Board of Conservators are 
| concerned as to the effect upon fishing, as some salmon 
| pools would disappear. The capital value of Wye 
fishing is estimated at something like 750,0001., and the 
riparian owners and the rating authorities may lose 
through depreciation of value. It was suggested at 
| the meeting of the Catchment Board when the scheme 
was adopted that it would be better to buy the property 
subject to floods and. rehouse the people affected. The 
farmers did not desire the prevention of floods as their 
land was improved by flooding. An inquiry by the 
Ministry of Agriculture and Fisheries is expected before 
the scheme can proceed. 


New Steel Works at Cardiff.—It was announced at the 
annual meeting of Messrs. Guest, Keen and Nettlefolds, 
| Limited, that the directors had decided to construct at 
| Cardiff a modern works for the manufacture of steel rods 
and bars at a cost of about 150,0001., and that prelim 
inary work was already in progress. These works will be 
| alongside the new steel works of Messsrs. British (Guest 
| Keen Baldwins) [ron and Steel Company, Limited, which 
are being built at a cost of 2,000,0001., so that there will 
| be no transport charges on the raw material. Messrs 
Guest, Keen and Nettlefolds, Limited, are partners with 
Messrs. Baldwins, Limited, in the British company. It is 
announced that the contracts of Messrs. Blaenavon Com- 
pany, Limited, who had made preparations to re-open 
their blast-furnace plant at Blaenavon, had been trans 
| ferred to Messrs. British (Guest Keen Baldwins) Iron and 
| Steel Company, Limited, and that the Blaenavon furnaces 
| would not operate for 3 years from July 1,1934. 


Steel Arches for Coal Mines.—Mr. J. MacLeod Carey, 
| O.B.E., the Divisional Inspector of Mines for the Cardiff 
}and Forest of Dean Division, in his annual report, 
stated that over 700 miles of underground roadways in 
| the Cardiff and Forest of Dean areas were constructed 
of steel arches and flats. The strong roof support not 
only gave greater safety, but helped to improve conditions 
| at the working faces and increased the quantity of air 
| passing. The Inspector said it was regrettable that 
| accidents due to failure of the human factor showed no 
| signs of diminution. Accidents had occurred in condi- 
| tions which could hardly have been bettered but in which 
the persons concerned were at fault. 





Swansea Aerodrome Scheme.—Swansea Corporation 

Parliamentary Committee, on the suggestion of their 
| Borough Engineer, Mr. J. R. Heath, have again decided 
to recommend the Corporation to engage an expert 
to advise them on available sites for landing grounds for 
aircraft in the Borough. Lieutenant Collins, of the 
| Air Ministry, who had inspected five sites, had stated 
that Fairwood Common was definitely the best. He 
had not searched the whole area, and Mr. Heath expressed 
the view that the appointment of an expert would be 
the most economical way to proceed. 


Anthracite Coal in Pembrokeshire.—Efforts to develop 
the anthracite coal seams of Pembrokeshire seem likely 
to meet with considerable success. At the Broom 


Colliery, a new enterprise in which Lord Merthyr is 
interested, an anthracite seam 20 in. thick has been 
proved, which shows 94 per cent. of carbon and less than 
1 per cent. of ash. It is believed that this is the same 
seam as is worked at Bonville’s Court Colliery, Saunders- 


foot. 








Surp’s BATTERIES IN THE ARcTICc.—We have been in- 
formed that the expedition ship Penola, formerly known 
as the Navojo, which is leaving shortly on a three 
years’ Arctic voyage with the British Graham Land Expe- 
dition, 1934-37, is carrying the same Exide-Ironclad 
marine-type battery of 57 cells as was fitted in the ship 
in 1931. After their three years’ service, we understand, 
they were found to be in perfect condition, and ready, 

| without treatment of any kind, for afurther three years’ 
service. 


Walker and Company, Limited, for a battery of 30 of 


tet 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. | 
Scottish Steel Trade.—Fairly active conditions continue | 
to prevail in the Scottish steel trade at the moment, as | 
consumers have been specifying a little more freely 
because of the approaching holiday stoppage. The 
tonnage overall, however, is not excessive, and makers 
are not taxed in overtaking all calls, but the present 
demand means the steady running of plant, which is 
very satisfactory to all concerned. The general inquiry, 
both on home and export account, is much better, and 
a certain amount of confidence prevails in this area that 
the current output will be maintained, if it is not bettered, 
during the autumn months. In the black-steel sheet 
trade, little change has taken place in conditions, and 
the bulk of the business going through is on home 
account. Motor-car manufacturers have been good 
buyers during recent times, and for that industry and 
also other domestic purposes, the orders on hand repre- | 
sent quite a fair tonnage. Galvanised sorts are very 
quiet. The general export demand is poor, but inquiries | 
are encouraging. Prices are without change, and are | 
as follows :—Boiler plates, 9/. per ton; ship plates, | 
Sl. 15s. per ton; sections, 8l. 7s. 6d. per ton; black- | 
steel sheets, } in., 81. 10s. per ton ; and No. 24 gauge, in 
minimum 4-ton lots, LOl. 10s. per ton; and galvanised | 
corrugated sheets, No. 24 gauge, 131. per ton, in minimum | 
4-ton lots, all delivered at Glasgow stations. 
Scotland 


Malleable-Iron Trade.—In the West of 
malleable-iron trade, there is still a great scarcity of | 
business, and makers have difficulty in keeping their | 
works running. The re-rollers of steel bars also com- | 
plain of the poor demand. The competition from the | 
Continent is so keen that application was made some | 
time ago to the Imports Advisory Committee for an | 
increase in the import duties, but so far no change has 
been advised. The bar iron and steel bar re-rollers | 
have suffered so much from the low Continental prices | 
that they are very hopeful of their case being favourably | 
considered. The following are the current market | 
quotations :—‘‘ Crown ” bars, 91. 15s. per ton for home 
delivery, and 91. 5s. per ton for export ; and re-rolled 
steel bars, 81. 12s. per ton for home delivery, and 71. 10s. 
per ton for export. 


Scottish Pig-Iron Trade.—A fairly good tone is still 
general in the Scottish pig-iron trade, but dealings are 
mostly confined to the home markets. The output from | 
the 15 furnaces now in blast is being well taken up, 
despite the fact that only a very small proportion is 
going overseas. There is no talk of any furnaces being | 
put out of commission in the meantime, but there is a 
rumour of production being increased. Prices are 
steady, and are as follows :—Hematite,’ 71s. per ton, 
delivered at the steel works ; and foundry iron, No. 1, 
72s, 6d. per ton, and No. 3, 70s. per ton, both on trucks 
at makers’ vards. 





Scottish Pig-lron Shipments.—The shipment of Scottish | 
pig-iron from Glasgow Harbour for the week ending last | 
Saturday, June 30, amounted to 1,180 tons. Of that 
total, 82 tons went overseas and 1,098 tons coastwise. | 
During the corresponding week of last year the figures | 
were 300 tons overseas and 10 tons coastwise, making 
a total shipment of 310 tons. 


Shipbuilding and Steel Manufacture.—Rather an import- 
ant announcement was recently made that Sir James | 
Lithgow, the well-known shipbuilder of Port Glasgow, has | 
made an offer to purchase the Steel Company of Scot- | 
land, Limited. Agreement has been reached, and Sir| 
James will now be the controlling influence in this | 
famous old company, which owns the Blochairn Steel 
Works, Glasgow, and the Hallside Steel Works, at | 
Newton, a few miles outside the city of Glasgow. While | 
it is understood that the Steel Company will still con- | 
tinue to function as at present, developments of no little 
importance are anticipated under the new régime. 

Scottish Shipbuilding.—While a fair amount of activity | 
is still general in the shipbuilding industry of Scotland, | 
the past month has been a very quiet one from the | 
standpoint of new contracts and launches. Messrs. D. and 
W. Henderson and Company, Limited, Partick, Glasgow, 
and Messrs. William Denny and Brothers, Limited, | 
Dumbarton, each booked an order for a new vessel, 
and although several other contracts are supposed to 
have been secured by Clyde builders, official confirmation 
is lacking. Tenders are at present under consideration 
for at least half-a-dozen new vessels, and announce- 
ments regarding these may be made public shortly. 
During the past month, the number of launches was | 
confined to three—two on the Clyde and one on the! 
Dee. The output for the month of June and for the| 
half-year is as follows :-— 


Six Months, 


June, 1934. 1934. 
Vessels. Tons. Vessels. Tons. 
The Clyde inal 2 1,625 22 30,965 | 
The Forth = — ~ 4 3,647 
The Tay eve - - — —_ | 
The Dee and | 
Moray Firth ... 1 220 4 930 
Total eh 3 1,845 30 35,542 


Although the output for the first six months of the year 
has been very poor, active conditions have prevailed at 
a number of the shipyards, and many vessels are nearing 
the launching stage. Amongst these is the big Cunarder 
at Clydebank, which is to be put into the water in the 
month of September, and between now and the end of 
the month the output figures will mount up considerably. 


Holidays.—The steel and iron-consuming districts of 
Greenock and Falkirk are on holiday this week, and 
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next week, commencing on Thursday, July 12, the 


| annual Trades Holidays in the Glasgow area, including 


the Motherwell and Wishaw districts, begin. Ten days 


is the usual duration of the stoppage. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrppLEssBRouGH, Wednesday. 


The Cleveland Iron T'rade.—Business in Cleveland pig- 
iron is quieter than for a considerable time. ith 
supply for the markets in excess of requirements, sellers 
are rather keen to operate, but to open out negotiations 
for overseas trade they have to mention very low figures, 
and even then have to contend with severe competition 
by both home and Continental firms. Local consump- 
tion is hardly so large as of late, and deliveries to Scotland 
are falling away, as is usual during the Scottish holidays. 
Stocks are still low and unlikely to increase to anything 
like inconvenient dimensions; producers are deter- 
mined to regulate as far as possible supply to needs. 
There is, however, little prospect of necessity of curtail- 
ment of output. The lull in buying is expected to be of 
only short duration. Home customers are understood to 
have substantial orders to place to cover fall-of-the-year 
requirements. Quotations for shipment abroad vary a 
good deal after individual bargaining, but for other 


business fixed market prices are firm on the basis of | 
No. 3 g.m.b. at 67s. 6d. for local consumption, 69s. 6d. | 


delivered to North of England districts beyond the 
Middlesbrough zone, 67s. 3d. delivered Falkirk, and 
70s. 3d. delivered Glasgow. 

Hematite.—Healthy conditions characterise the East 
Coast hematite branch of trade. Output is steadily 


taken up, and stocks are no larger than are needed to | wie 


carry on ordinary business. Overseas demand continues 
very light, and material improvement in export trade 
eannot be looked for so long as Continental hematite is 
offered freely on comparatively very low terms in markets 
abroad. For other than export business, delivery prices 
are ruled by No. 1 quality at 68s. here, 74s. to 77s. supplied 
to various parts of Yorkshire, 70s. Northumberland and 


| Durham, and 75s. Scotland. 


Foreign Ore.—There are no new features of moment 
in the foreign ore trade. Sellers are inclined to take a 
firm stand, and best rubio remains at 17s. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke 
quotations keep steady at the equivalent of good average 
qualities at 20s. delivered to Tees-side works. 

Manufactured Iron and Steel.—In one or two branches 
of the semi-finished and finished iron and steel industries 
new orders would be very welcome, but aggregate tonnage 
output is still heavy. Manufacturers of shipbuilding 
requisites would appreciate opportunity to handle more 
work, and the improvement in outlook is encouraging. 
Sheet makers report a moderate home demand, but little 
doing in export account. Producers of constructional 
steel have substantial contracts to execute, and manu- 
facturers of railway material have a fair amount of work 
onhand. Among the principal market quotations are :— 
Common iron bars, 91. 12s. 6d. ; —— (parallel), 81. ; 
packing (tapered), 101. ; steel billets (soft), 51. 128. 6d. ; 
steel billets (medium), 7/. 2s. 6d.; steel billets (hard), 
71. 12s. 6d.; iron and steel rivets, 111. 10s.; steel ship 
plates, 8/1. 15s.; steel angles, 8l. 7s. 6d.; steel joists, 
8l. 15s.; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons and over, and 91. for smaller lots ; fish plates, 
121. 108.; black sheets (No. 24 gauge), 101. 10s. for 
delivery to home customers and o. 5s. f.o.b. for ship- 
ment abroad ; and galvanised corrugated sheets (No. 24 


gauge), 131. for delivery to home customers, and 111. 5s. | 


f.o.b. for shipment overseas. 

Scrap.—There is a decided easier tone in the scrap 
trade. There are sellers of light cast-iron at 45s. ; 
heavy cast-iron is no more than 50s.; machinery metal 
is weak at 53s. 6d.; and heavy steel is now quoted 47s. 6d. 
to 50s. 








Swepisu Iron anp Street Inpustry.—During 1933 
the Swedish iron and steel industry showed a definite 
turn for the better. After a continuous decrease for a 
number of years the pig-iron production rose from 
264,775 tons during 1932 to 323,073 tons in 1933, an 
improvement of 22 per cent. Similarly the output of 


| steel increased by 19 per cent. to 629,860 tons in 1933, 


a quantity surpassed only in 1929. The reports for the 
first months of the present year show that the improve- 
ment in the industry is being continued. 


LEVERHULME ResEARCH FEeLLOwsHIP.—The Advisory 


| Committee appointed to administer the Leverhulme 
| Research Fellowship has recommended, and the Trustees 


have approved, 12 nominations to fellowships, tenable 


| for varying periods up to two years; in addition, three 


fellowships awarded last year have been extended for a 
further period of one year. Among the fellows are 
Dr. R. Maclagan Gorrie of the Indian Forest Service, who 
is investigating ‘‘ The Correlation of Erosion Damage and 
Grazing in Forest Lands”; Dr. H. 8. Hatfield, who is 


| studying “The Behaviour of Crystalline Substances in 


Electric and Magnetic Fields’; and Dr. W. H. Taylor, 
of Manchester University, who is working on “ The 
Application of the Method of X-Ray Analysis to the 
Investigation of the Structures of Organic Compounds.” 
Furthermore, grants in aid of researches have been 
made, amongst others, to Dr. C. F. Tipper of Cambridge 
University, who is investigating “‘ The Plastic Deforma- 
tion of Metals.” Application forms and further particulars 
regarding the fellowships may be obtained from the 
secretary, Leverhulme Research Fellowship, Union 
House, St. Martin’s-le-Grand, London, E.C.1, 
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NOTICES OF MEETINGS. 


INSTITUTION OF NAVAL ArcuitTEects.—Summer Meeting 
and [International Conference, London. Tuesday, 
July 10 to Thursday, July 12, Royal Society of Arts, 
John-street, Adelphi, W.C.2. Tuesday, July 10, 10 a.m. 
(i) “* William Froude,” by Sir Westcott 8. Abell (ii) ‘* The 
Influence of Form on Frictional Resistance,”’ by General 
G. Rota. (iii) “‘ Some Notes on the Nomenclature Suitable 
for the Presentation of Model Data,”’ by Professor 
T. B. Abell. Wednesday, July 11, 10 a.m. (iv) “ Experi- 
mental Investigations on the Resistance of Long Planks 
and Ships,” by Professor Vice-Admiral Y. Hiraga. 
(v) “The Influence of Viscosity on Thrust and Torque 
of a Propeller Working near the Surface,’ by Dr. G. 
Kempf. (vi) “ Skin Friction Correction,” by Professor 
L. Bairstow. (vii) “The Design of Screw Propellers 
with Special Reference to the Single-Screw Ship,’ by 
Mr. G. 8. Baker. (viii) iw-y Cavitation Studies,” 
by Lieut.-Commander C. O. Kell. (ix) ‘* The Effect of 
Inclination, Immersion and Scale on Propellers in Open 
Water,” by Dr. Ing. Renato de Santis. Thursday, 
July 12, 10 am. (x) “Model Experiments of the 
Combined Effect of Aft-Body Forms and Propeller 
Revolutions upon the Propulsive Economy of Single- 
Screw Ships,” by Mr. M. Yamagata. (xi) “Ship Per- 
formance in Relation to Tank Kesults,”’ by Mr. M. P. 
Payne. (xii) “On the Theory of Double Systems of 
Rolling of Ships Among Waves,” by Professor KE. G. 
Barrillon. (xiii) “* Wave Patterns and Wave Kesistance,”’ 
by Professor T. H. Havelock. (xiv) “Trials of the 
Training Ship Cristoforo Colombo with Two Co-axial 
Contrary-Turning Screws,” by Col. F. Rotundi. 

InstITUTION OF ELEcTRICAL ENGINEERS... Wednesday, 
July 11, 8.30 p.m., Savoy-place, Victoria-embankment, 
Conversazione to Oversea Members. 


For Meetings of other Societies, see page 2 of Advertise 
ments. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.__Features of a favourable character 
have developed in the local staple trades during the past 
few weeks. Lord Rutherford, chairman of the Advisory 
Committee of the Department of Scientific and Industrial 
Research, has opened the Central Researeh Department 
of the United Steel Companies, Limited, at Stocksbridge. 
This new department cost 60,0001. to equip with the 
latest apparatus, and is considered one of the most 
up-to-date in the country. The individual works com- 
prising the United Steel Companies will continu to carry 
out investigations in their respective works’ laboratories. 
Research work of a character beyond that which is 
normally possible in a works’ laboratory will be carried 
out in the Central Research Department. The functions of 
this new department include : the planning and execution 
of researches into new steels and products of all kinds ; 
carrying out more thorough investigations into materials 
than is normally possible in works’ laboratories ; the 
development of new refractory materials ; undertaking 
investigations of a special character of common interest 
to the whole of the works and to the industry generally, 
such as investigation on the creep strength of metals on 
the one hand and intricate and improved methods of 
chemical analysis on the other. The Department will 
also undertake a précis service of important technical 
literature in the most commonly used languages and 
co-ordinate data for publicity purposes. The new depart- 
ment consists of chemical, corrosion-tust, microscopical 
and physical, macroscopic, refractories and fuel labora- 
tories, mechanical testing room, steel melting room, heat 
treatment room, steel store, machine shop, creep test 
room, and balance room. A Sheffield firm has just 
completed a steel rolling mill for Durban, South Africa. 
Consisting of 51 pieces, and weighing as a whole, 383 tons, 
the mill represents one of the largest consignments of 
machinery to leave Sheflivid since the war. Sheffield 
Corporation (subject to confirmation by the City Council) 
are to place contracts for the erection of new power- 
stations, turbo-alternators of the value of 200,0001., six 
high-pressure boilers and auxiliary plant at a cost of 
430,0001., and 500 tons of high manganese and chromium 
steel tramway rails. As compared with the first six 
months of last year, current output of raw and semi- 
finished materials shows a rise. Consumption of iron 
and steel scrap and pig-iron is exceptionally heavy. 
A fresh spurt of business in semi-manufactured materials 
is anticipated within the next few weeks to cover contracts 
expiring this month. At present there is a lull in fresh 
contracting. Large and medium castings are in steady 
request, and an expanding trade is being done in stain- 
less steel plates. - 

South Yorkshire Coal Trade.—Further weakness has 
developed in the coal trade as a whole. Export business 
is not so active. Though collieries are working at re- 
duced pressure, there are ample requirements to cover 
any spurt in the demand. Industrial fuel is an active 
market. Iron and steel works are buying freely. Bunker 
coal is in better demand. Washed singles and best srmalls 
are in short supply. The home call for steam coal has 
weakened. The housecoal market shows no improve- 
ment; on the contrary reports indicate a continuation of 
the slump. Stocks at colliery sidings and depots are 
exceptionally heavy. Foundry and furnace coke are 
steady, while gas coke contiuues firm. Quotations : 
Best branch handpicked, 25s. to 26s.; Derbyshire best 
house, 19s. to 2ls.; Derbyshire best brights, 16s. 6d. to 
18s. 6d. ; best screened nuts, 16s. to 17s. ; small screened 
nuts, 14s. to 15s. ; Yorkshire hards, 16s. to 17s. ; Derby- 
shire hards, 16s. to 17s. ; rough slacks, 6s. to 9s.; nutty 
slacks, 7s. to 88. 6d.; smalls, 5s, 6d. to 6s. 6d, 
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THE ENGINEER AND MODERN 
CIVILISATION. 


Tue phrase “ The Engineer and Modern Civilisa- 
tion,” provides a text, the attractiveness of which 
has not been overlooked by those whose duty it is to 
prepare presidential addresses or lectures on some 
generalised subject. It has the advantages that the 
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| material available for incorporation and comment is 
| abundant and that, if careful selection is made, an 
}essay, which is both instructive and flattering, es- 
pecially when the audience is largely composed of 
engineers, can be produced. For these reasons Sir 
Frank Smith was wise to choose this title for the 


ture, which he delivered before the Junior Institu- 
tion of Engineers on Thursday, June 28. And if it 
it suggested that tho subject was not a very 
original one, it may be pointed out that the body 
he was addressing was celebrating fifty years of 
useful existence and that some review of what the 
engineer has done during that period was obviously 
called for. We may add that Sir Frank performed 
the task with an eloquence and point of which a 
printed account can give little indication, and that 





the picture which he painted is well worth study. 
Engineering is an ancient art; and there still 
exist many important works, which show that those 
who practised it were not lacking in inventiveness. 
But it is also clear, both from what is known of 
their deeds and writings, that the pioneers obtained 
their results without any real scientific background 
and advanced by the aid of experience rather than 
of knowledge. The modern engineer, on the other 
hand, studies the inherent facts of nature, and 





Gotch, Limited, Wellington, | that examination. 
Cammermeyer’s Boghandel, Carl Johans Gade, | distinguished from those who have _ paren 


directs his course by what he has discovered from 
He may therefore be said to be 


by a certain deep-seated curiosity. He is not satis- 
fied with knowing that one metal is harder than 
another. He wants to know the reason for the 
difference, realising that this information will enable 
him to produce more useful structural materials than 
those already employed and help him to build better 


seventh quadrennial Gustave Canet Memorial Lec- 


15 


possible. A direct result of this inquirimg mind 
has been a more and more penetrating examination 
of the structure of engineering materials and a more 
and more intensive search for the reasons for the 
different behaviour of those materials under varying 
conditions of employment. The developments in 
civil, mechanical and electrical engineering, which 
have taken place in recent years, and which become 
obvious on the most cursory examination, are 
largely the outcome of these investigations. No less 
striking, however, are the changes which these 
developments have brought about, and are bringing 
about, in that complex structure, which it is con- 
| venient to label modern civilisation. 

These changes include the making available of 
almost unlimited quantities of energy to aid man in 
the production of the commodities he requires for 
his existence. By improving the water supply 
and making better sanitation possible, they have 
done much to eradicate disease. Electricity has 
been utilised to dispel the powers of darkness and 
to render communication easier between the widely 
separated parts of the globe. The safety of those 
whose business is on the sea has been increased by 
the same agent, which has also been utilised to 
provide entertainment and instruction for those 
who stay at home. Tools have been devised with- 
out which the construction of modern machines 
| would be impossible and engines and equipment 
have been designed which enable the sea, the air and 


26 | the land to be covered at speeds and under conditions, 
26 | which are astonishing, and yet which are accepted 


| almost without comment. Food of good quality has 
| been made available all the year round and last, 
| but not least, conditions in the factory, in the house, 
|in the office and in the shop, have been improved, 
|and the scandal of child labour, which was a dark 
| blot on human existence not so many years ago, has 
almost completely disappeared. The results are 
|that we work and play in circumstances of greater 
|amenity than in the past ages, and that the average 
| life of the human being has been extended from the 
| forty-five years of half a century ago to the fifty-eight 
years of to-day. These outstanding achievements, 
jand there are many others, are, to a very large 
| extent, the work of the engineer ; and he may well be 
proud of them. Norcan he be denied the dream that 
|great as the progress that he has inspired in the 
|immediate past has been, there are even more mag- 
| nificent victories to be won, and that the future will 
|see still greater advances in the science and art to 
— he has dedicated himself. 

There is, however, another side to the picture. 
The engineer must perforce be largely a materialist, 
and civilisation, no less than the human being, is 
}not wholly material. Its structure is complex and 
|includes contributions both from the philosopher 
and from the artist. It is not surprising therefore 
that the question is being asked whether the 
|increasing mechanisation of our industrial, com- 
| mercial, domestic and recreational lives, which the 
|activities of the engineer has brought about, is 
lentirely beneficial, and whether on the balance 
|we may not be losing rather than gaining by the 
change. One result has certainly been that man has 
| largely been replaced by the machine. This is a 
| fact patent to all and can be illustrated by turning 
jto almost any field of human endeavour. For 

mechanism has invaded and is conquering not only 
| the factory, but the railway, the ship, the farm and 
| the office, and everywhere relays, contactors, lamps 
| and condensers are performing functions for which 
|men not so long ago were employed and paid. The 
|result is that in one of our most modern motor 
|car factories, the ratio of men employed to cars 
produced is now only about one-seventh of what 
it was in 1920. It is not a complete answer to the 
objection that this is a bad thing, to point out that 
the reduction in price and consequent increase in 
demand, which these improved methods have rend- 
ered possible, have enabled the number of employees 
to be raised from 3,167 in 1922 to 16,000 at the 
| present time. But althoughit may be argued that the 
effect of mechanisation on unemployment will in the 
| long run be beneficial rather than harmful and that 
by its aid it will be possible not only for more men 
to earn their living but to do so in less time and under 
| better conditions than hitherto, there still remains a 


| 


and more economically than has hitherto been | very important problem to be considered, 
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Man has spiritual, as well as material, needs and 
ispirations, and a proper balance must be maintained 
between the two, if the present standard of civilisa- 
tion is to remain, still more if further advances are 
to made. The philosopher may therefore be 
forgiven for viewing the materialistic tendencies of 
the present day as a wild race for the shadow and 
a neglect of the substance, and certain scientists 
and engineers of the more contemplative sort 
for fearing that the gifts we now possess are being 
abused and that there is real danger of that abuse 
As Sir Alfred Ewing has expressed it 
* man is ethically unprepared for so great a bounty. 
In the slow evolution of morals he is still unfit for 
the responsibility it entails. The 
command of Nature has been put into his hands 


THE JUBILEE OF THE JUNIOR 
INSTITUTION OF ENGINEERS. 


Maudslay, Son and Field is associated with an 
age long since past. He knows that it was con- 
|nected with such pioneers as Whitworth, Clement 
and Nasmyth, but these names suggest a manner 
of life and a stage of engineering development from 
which he seems very remote ; and yet a close and 
very living connection with that honoured firm is 
still an active factor in the present-day engineering 
life of the country. The Junior Institution of 
Engineers, which celebrates its jubilee this year, 
has the distinction of having been founded in the 
works of that firm and, although it is far from its 
only claim to regard, this connection with Maudslay, 


be 


increasing. 


tremendous 


before he knows how to command himself.” |, ne ; : . . : 
- |Son and Field is one of which the Institution is 
It has been suggested that the remedy is for . 
; : : commendably proud and which was given due 
engineers and scientists to hold their hands for aaah mee : ; a: 
, . emphasis in the jubilee celebration meetings which 
1 season and to employ their energies in con 


were held last week. 

It is not difficult to call to mind technical and 
scientific societies which have changed their name 
in the course of their history, but there are probably 
few which can record so many changes of this kind as 
the Junior Institution of Engineers. Founded as 
the Vulcanic Society in 1884, its name was changed 
to the Lambeth Junior Scientific Society at its 
sixth meeting, a further alteration being made the 
next year, when it became the Junior Engineering 


solidating the position rather than in making fresh 
advances. It would thus be possible, it is argued, 
for to vdjust his ethical life to the altered 
conditions and bring the condition of his soul into 
correspondence with that of his body. But such 
1 solution, however attractive it is hardly 
The machine cannot be 
stopped, still less reversed, and even if it could we 
re optimistic enough to believe that such a policy 
would be far from beneficial. 


man 


may be, 
one which can be adopted. 


To the young engineer of to-day, the firm of 
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Kennedy) accepted the office of President. This 
was the beginning of the long roll of men eminent in 


almost every branch of engineering who hav: 
occupied the presidential chair and given the 


Institution one of its many claims to distinction, 
A fitting recognition of the work which this long 
line of presidents has done for the Institution was 
made by arranging that the first function of the 
Jubilee Celebration should consist of a lunch to 
Past-Presidents, Vice-Presidents, and Past Chair- 
men, and although it is necessary to exerciss 
restraint in quoting names, in view of the presence 
of so many eminent men who gathered to do honour 
to the Institution, it may be said that the Past- 
Presidents who attended included Colonel Crompton, 
Sir Archibald Denny, Sir Robert Dixon, Sir Eustace 
d’Eyncourt, Sir Alexander Gibb, Mr. J. 8S. Highfield, 
Sir Henry Lyons, Sir Henry Oram, Dr. 8. L. Pearce, 
Dr. Alexander Russell, and Sir James Swinburne. 
From this list the name of Mr. Freke Field is omitted, 
as it may well stand alone. Mr. Field was the first 
president, serving in 1884-1885, and it must have 
been a peculiar pleasure to Mr. Tennant and the 
other officers of the Institution to have been able 
| to secure Mr. Field’s attendance. This living and 
| genial connection with the origins of the Institution 
was a pleasure in which all present shared. Mr. 





| Field strayed from the paths of engineering to those 
of the fine arts many years ago, but even this 
defection worked round to the benefit of the 


We suggest, in fact, that the engineer is capable 


of dealing with a set of conditions which, 


large extent, he has been responsible for producing, 
especially if he sets to work, in the midst of other 


pressing duties, to theorise a little about the future 
in the light of the past. He 


progress which has been so striking a feature of the 
past hundred years has not been fortuitous, but 
has arisen because the time came when our know- 
of the mechanisms of and 
reached a stage at which it could be applied practi- 
cally. 
steam engine, which began two hundred years ago 


ledge 


gases 


and resulted in the replacement on a large scale of 


non-manual for manual power, was _ rendered 
possible by the pioneer work of Torricelli, Boyle 
and Papin, whi h opened the way to the use of the 


At a 
similar transition from the 
theoretical investigations of Black, Rumford, Joule 
and Carnot on the nature of heat to the steam turbine 
ind the internal-combustion engine, while the course 
from the laboratory experiments of Faraday to the 
varied electrical equipment of to-day is clear enough 
to any one who cares to study it. There is, in fact, 
plenty of evidence to support the argument that 
scientific knowledge is a necessary prelimimary to 
industrial development, and that one is impossibk 
without the other. It is, therefore, not too fanciful 
to wonder whether some of the investigations that 
are now being conducted in the field of pure physics 
and even in biology and psychology may not, 
before the Junicr Institution of Engineers has cel 

brated its centenary, have led to practical develop 
ments as widespread and deep as those which have 
had to be recorded during the past fifty years, and 
which have mark on the material 
ind intellectual conditions of every country. 


elastic properties of high-pressure steam. 


later date, there was a 


made so dec pa 


What path will have to be followed to ensure that 
such beneficial and not harmful it is 
But to attain that end it 
at least must be obeved. In 
and more the master and 
nachine, man will secure for 
In so doing, however, he 
soul's health. It may be that 


progress ls 
to determine. 
is clear that one law 
making himself more 
not the slave of the 

himself less laborious days, 
must have 


not easy 


care of his 


the searching investigations that are now being 
made imto the hidden properties of matter will 
of themselves assist towards that end, and lead him 
on to a more spiritual goal, where his creative 


ingenuity will be exercised in ways, less familiar, 
but perhaps even more generally productive, than 
has been the case in the past. If that is so, there 
is nothing to be feared either from the present or 
for the future, and can go forward in the sure 
and certain hope that the spiritual as well as the 
material betterment of mankind will follow the 
deeper penetration into the nature of things 


we 


to a 


would then find, as 
Sir Frank Smith rightly points out, that the material | j) 


liquids 


In other words, the development of the 


and Scientific Society. The latter change 
probably a wise one. The early names adequate 
and fitting to a works society, were hardly suitable 
for an organisation of the type to which the Institu- 
tion has now grown, and it is allowable to surmise 
that the change was an indication of an early 
appreciation of the wide possibilities which lay 
the future. The next change came in 1886, 
when the name was simplified to that of The Junior 
Engineering This form endured 
1894, when the name was altered to the Institution 
of Junior Engineers, to be followed by the final 


Society. 


change, in 1902, to the present form, the Junior | 


Institution of Engineers. 

Reviewing these various names, it will probably be 
generally agreed that the last form is the best, 
and it is difficult to think of an alternative which 
better express the particular and 
wtivities of the Institution. Even now, however, 
the name is something of a difficulty, the necessary 
use of the word Junior at times tending to give a 
false impression to those who know nothing of the 
work of the Institution. In a foreword to the bro- 
chure which kas prepared in connection 
with the jubilee celebration, Mr. W. J. Tennant, 
the President, points out that although the body 
is “an Institution for junior engineers,” this is but 
of its activities and aims. Very many who 
join the Institution remain as they 
become seniors and, apart from these loyalists, 
many Institution and very 
welcome, Their advice and greater experience is 
valued and it is probable that they themselves, in 
return, frequently much from the contact, 
on equal terms, with a younger generation which 
can bring a new point of view, and perhaps healthy 
criticism, to the attention of those ideas 
may have grown a little rigid in the every d iy immer- 
sion in their own particular line of activity. 

The first meeting of the Vulcanic Society was 
held at 84, Barkham-terrace, Lambeth, on June 30, 
1S84, a move being made in 1885to Addington-street, 
York-road. with a further move at the end of that 
vear to the Hawkstone Lower Hall of Christ Church. 
Westminster Bridge-road. This remained its home 
until 1888, when accommodation was rented at the 
Westminster Palace Hotel. This transference was 
an indication of the growing status of the Institution, 
and was of good effect in increasing the me mbership 
roll, but that the Institution was still living in the 
day of small things is illustrated by the fact that 
affairs were conducted from the sec retary 's private 
house, and that it was not until 1901 that offices were 
secured at 39, Victoria-street, which is still the 
Institution's headquarters, although the accommo- 
dation occupied is now much more extensive than 
It was in 1885, at the 
time when the Institution carried the name of the 
Junior Engineering and Scientific Society, that 
| Professor A. B. W. Kennedy (later Sir Alexander 


would ums 


been 


part 
as juniors 


seniors join the are 


learn 


whose 


was the case at the start. 


was 


until | 


Institution, as he kindly undertook to present to 
it one of his oil paintings, which had been exhibited 
at the Royal Academy and which represented 
H.M.S. Thunderer, the last warship to be built on 
the Thames. Although, as already indicated, it is 
not possible to mention many of the distinguished 
guests present, it is equally not possible to omit the 
name of Mr. W. T. Dunn, who, occupying the post 
of secretary for 27 years, did so much to help to 
| build up the Institution to its present position. 
| Mr. Dunn retired in 1911 and his work was carried 
|on by Mr. Clifford Swales until 1916. The present 
| secretary, Mr. H. G. Riddle, who may be congratu- 
| lated on the whole of the excellent arrangements for 
| the celebration, took up his duties in 1918. Mention 
| should also be made of Mr. Ernest King, who has 
consented to undertake the many duties falling on 
| the chairman in the Jubilee year. Mr. King pre 
viously occupied the chair in 1913-1914. 





Following the inaugural lunch, a special service 
was held in St. Paul’s Cathedral an act of 
thanksgiving for fifty years of steady progress and 
attainment.’ An address was given by the Rev. 
Canon S. A. Alexander, who said that the jubilee 
coincided with a period of scientific achievement 
unparalleled in any other period in history. This 
achievement was partly the cause and partly the 
effect of specialisation among engineers. Speciali- 
sation, although necessary for the attainment of 
definite results, had its dangers as well as its uses. 
It had conferred priceless benefits on the country 
at large, but it tended to make man himself over- 
developed on the technical side. It had not been 
so in the time of Wren, who was not only a builder 
of churches, but an astronomer and mathematician 
comparable in breadth of outlook with Leonardo da 
Vinci and Michael Angelo. His writings showed 
that if he had not had to confine himself to archi 
tecture he would have been equally distinguished 
in the fields now associated with the engineer. He 
had done useful work on pneumatic engines and 
the construction of warships and fortifications, and 
in many other ways had anticipated in theory the 
lines of progress afterwards followed by modern 
science. He was a founder and active member of 
the Royal Society. 


” as 





After referrmg to the assistance given by the 
lengineers to the problem of preventing the sub 
| sidence of St. Paul’s and other work connected with 
| the preservation of the fabric of the building, Canon 
Alexander said that he hoped, if Parliament per- 
mitted, that they would be able to draw round the 
building a controlled area within which excavation 
likely to disturb the status quo could not be under 
taken, thus ensuring that there should be no inter 
ference with the 4} ft. of sand on gravel on which 
|the foundations were imposed. In an age, he 
voncluded, which was not deeply characterised by 
spiritual fervour, Wren stood out as a deeply 
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religious man, and it was a spiritual purpose which 
guided his hands and coloured his vision. In a 
word, he played his part in shaping the religious, as 
well as the wsthetic development of the British 
people. In a time of speed, efficiency and produc- 
tiveness, his cathedral might speak to them of 
things eternal. When man’s inventiveness might be 
his burden as well as his benefit, the engineer might 
forget that the natural powers which he employed 
were not created by him, but were always present 
1s a symbol of divine rule. Subsequently, a large 
party was entertained to tea at the Mansion House 
by the Lord and Lady Mayoress, while in the 
evening a conversazione was held at the Science 
Museum, giving no doubt an opportunity to many 
members of the Institution who are not free in the 
afternoon, to take part in the celebration. The 
guests and members were received in the Main Hall 
by Mr. and Mrs. W. J. Tennant, Mr. and Mrs. Ernest 
King, and Mr. and Mrs. W. A. Tookey. Music was 
provided by the band of H.M. Royal Engineers, by 
kind permission of the Officers of the Corps, and 
by the courtesy of the Director of the Museum, a 
special collection of exhibits connected with 
Maudslay, Sons and Field, Joseph Whitworth, and 
other pioneers associated with them, was on view 
on the first floor. Refreshments were provided on 
the same floor, and a lecture was given in the lecture 
hall by Engineer-Captain E. C. Smith, O.B.E., the 
subject being Maudslay, Sons and Field and the 
Royal Navy. 

Captain Smith, after referring to the birth of the 
Institution of Civil Engineers, of which Joshua Field 
was the first chairman, said the firm of Maudslay’s 
was a school for young engineers, just as Boulton 
and Watt’s was the training ground for engineers 
in the Eighteenth Century. Then, too, it recalled the 


history of the time when marine engineering was a 

Hourishing industry on the Thames, The first /SUMMER 
naval vessel engined by Maudslays was the Light- | 
The firm also engined H.M.S. | 
Rhadamanthus, the first steam man-of-war to cross | 
the Atlantic, and H.M.S. Medea, which had a most | 


ning, built in 1823. 


successful commission in the Mediterranean in 
1834-37. To Joseph Maudslay and Field we owed 
the historic twin-cylinder, or “ Siamese” engine, 
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jarticle this week, it is not necessary to refer to 
it further here. 

| The celebration concluded with a festival dinner 
and dance held at the Hotel Metropole, on Friday, 
June 29. The President, Mr. W. J. Tennant, 
occupied the chair. The Institution was honoured 
by the reception of a message from the King, which 
was read at the dinner. His Majesty thanked the 
members for their loyal message of good wishes 
and congratulated them on the celebration of their 
jubilee. The toast of “The Institution” was 
proposed by Sir Henry P. Maybury, President of 
the Institution of Civil Engineers. In the course 
gfkis remarks, Sir Henry referred to the troublous 
times through which both institutions had been 
passing, but added that he thought we might now 
look forward to a brighter future. He referred 
also to the early days of both institutions and 
congratulated the “ Juniors” on the progress made 
and the valuable work done in the 50 years of its 
existence. In his response, Mr. Tennant said the 
dinner terminated 2} days of Jubilee celebration, 
and the fact that the toast of the Institution had 
been proposed by the President of the Institution 
|of Civil Engineers was an important event in the 
|history of the Junior Institution. In the early 
days it had been imagined that their Institution was 
not regarded with approval by the senior imstitu- 
tions, but as they became better known they had 
received the greatest assistance from the senior 
bodies. He was grateful to Sir Henry and the 
Council of the Institution of Civil Engineers for 
having set the seal of approval on the Junior 
Institution. The whole evening was very enjoyable 








}and formed a fitting conclusion to a well-organised 


and successful celebration on which, in conclusion, 


| we will like to add our sincere congratulations. 








MEETING OF THE 
INSTITUTION OF MECHANICAL 
ENGINEERS IN LIVERPOOL. 


THe Summer Meeting of the Institution of 
Mechanical Engineers was held in Liverpool from 
June 26 to June 29 inclusive, 25 years after its last 
visit to the city and 71 years after its first visit. 


such as was fitted in H.M.S. Terrible, our largest | Since 1909, the last occasion, there has been a 


paddle-wheel frigate. Turning to the screw, Captain 
Smith referred to the invention of Francis Pettit 
Smith and the application of the screw to the 





devastating war, a period of feverish prosperity 
and a period of acute depression all of which have 
interfered in some way with the normal course of, 


Archimedes. The performances of that vessel led | though not the actual march of, progress. In the 
the Admiralty to try the screw in H.M.S. Rattler, numerous visits arranged for the present meeting, 


the machinery of which was made at Lambeth. 


It |there is evidence of advance, old-established in- 


was just after the screw was adopted that Charles | dustries have extended their operations, new 
Sells (1820-1900) became head of the drawing office | industries have come into existence, and the same 
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reception of the President of the Institution, Mr. 
Charles Day, M.Sc. Tech., its Council and its members 
and ladies by the Right Hon. George A. Strong, 
Lord Mayor of Liverpool and the members of the 
Liverpool Reception Committee. This reception 
took place in the Picton Hall. The Lord Mayor, 
in the course of his address of welcome, referred to 
the association of the City of Liverpool with 
mechanical engineering since the early days of the 
Rainhill trials in which the Institution’s first 
President had taken part. Two, at least, of the 
more recent occupants of the presidential chair, 
Sir John Aspinall and Dr. H. 8. Hele-Shaw had had 
long association with the city and University. 
He appreciated the work of the present occupant of 
the chair, Mr. Day, in the development of the 
Diesel engine, and he and the party accompanying 
him were assured of the good wishes of Liverpool 
for the success of the meeting. The city appreciated 
the compliment the Institution had made by 
holding its summer meeting there in a year made 
outstanding by the completion of the new Mersey 
tunnel. 

Vice-Chancellor H. J. W. Hetherington, M.A., 
LL.D., then welcomed the Institution on behalf of 
the University of Liverpool. The engineering 
school at the University was, he said, one of which 
the profession could be justly proud, and continuous 
development had taken place in it since Dr. 
Hele-Shaw began the Faculty of Engineering there 
many years ago. The city was not without its 
problems and anxieties, but he was sure the members 
of the Institution would take away with them a 
true impression of the courage and confidence 
which it was showing in its engineering works. 

Mr. Day, responding, said that all would be 
indebted to the Lord Mayor for adding to his 
multiplicity of engagements that of receiving and 
addressing them. He expressed the thanks of the 
Institution for the co-operation given by the city 
in arranging such an attractive programme for the 
meeting. There was no doubt about the modernity 
of the city, and, as its early history showed, Liverpool 
men had always been characterised by a spirit of 
enterprise. He illustrated his comments by some 
references to the early history of the city, the first 
dock with gates of 1709, the part played by Liverpool 
seamen in the Napoleonic wars, and in the early 
development of trade with the American continent. 
A vote of thanks having been called for and 
accorded to the Lord Mayor, he and his party then 
retired and the assembly was resolved into a general 
meeting of the Institution with the President in the 
chair. 





Tue ATLANTIC FEerry. 





The minutes of the preceding meeting having 


at Lambeth, and he probably designed more marine | conditions obtain in municipal undertakings. It 
engines than any other person. As to the difficult |is hardly necessary to speak of the changes in the | been read and approved, Mr. Day then read a 


problem of the stern-tube bearing, the use of; Institution the membership of which is now more | telegram of good wishes to the meeting from Sir 





‘ignum vite was introduced by Penn, but Captain/than twice as much as it was in 1909. 


Smith was able to show a sketch of the stern-shaft | comments may, however, be made on the summer 
meeting itself. In that year there was a con- 
siderably larger attendance at Liverpool, and five 


bearing of the Great Eastern which was contained in 
a report of 1860 by Penn and Field, which had 
recently come to light. Maudslay’s played a promi- | papers were presented and discussed as against 





nent part in the development of the compound 
engine, and among the many vessels they engined | inferred from these facts that the present generation 


were the famous fast light cruisers Iris and Mercury. | of engineers is less in earnest than its predecessors. 


It was in these vessels Siemens steel was used for |The formation of the branches has had a modify- 
the boilers and for the propeller-shafts. During ling effect on such meetings. Formerly provincial 
the last ten or fifteen years of its existence the firm members, except for the few who were able to 
was naturally engaged on the construction of triple- 'go to London occasionally, were unable to attend 
expansion engines. Engines of the four-cylinder, | any Institution meetings and contribute to the 
triple-expansion type, Captain Smith said, repre- | discussions. The summer meeting in some town 
sented the highest achievement of mechanical | or city in the provinces, enabled a portion at least 
engineering during the Nineteenth Century, and to|of the members to carry out both activities and 
its development Maudslay’s made many notable | afforded also an opportunity for social intercourse. 
contributions. Nowadays the number of active branches having 
rhe next day, Thursday, June 28, was occupied | their own meetings and social functions renders 
by a visit to the works of Messrs. Smith’s English |it unnecessary to provide an extended technical 
Clocks, Limited, at Cricklewood, the party being | programme at the general summer meeting, and, 
entertained to tea by the company, after the visit. | we think, also affects the attendance at that meeting. 
In the evening the seventh quadrennial Gustave | This latter still presents, however, an unrivalled 
Canet Memorial Lecture was delivered at the Royal| opportunity for seeing local industries at close 
Society of Arts building by Sir Frank Smith. This | quarters, and for establishing new friendships or 
lectureship was founded by Madame Canet in 1909 | renewing old ones in the pleasantest of. circumstances. 
in memory of Gustave Canet, the eminent French | Liverpool, by the warmth of its welcome, and by the 
ordnance engineer, who was President of the Institu- | largeness of its resources, endorsed the wise choice 
tion in 1908. We propose to print an abstract of| of the meeting place made for this year. 
Sir Frank Smith’s lecture in a future issue of Enai-| The opening function of the meeting took place on 
NEERING, and as we deal with it in our leading| the morning of Tuesday, June 26, and was the 


the single paper of this year. Yet it cannot be 





| contributed some interesting reminiscences. 











Some | John Aspinall, who was prevented by illness from 


attending. Mr. Day then called upon Mr. J. Austin, 
Superintendent Engineer, Cunard Steam Ship 
| Company, to read a paper entitled “ Liverpool and 
| the Atlantic Ferry.” We commence to reprint this 
paper in abridged form on page 23 of this issue. 
It was illustrated by a large number of lantern slides 
showing the development of the luxurious modern 
liner from the early sailing packets on the Atlantic 
routes. 

In announcing the paper open for discussion, the 
President said that it was not only of immediate 
interest but would be valuable for reference. It 
contained much interesting and detailed information 
which could be relied upon as authentic due to the 
important position held by Mr. Austin, which gave 
him access to information not generally available. 

From the largely historical nature of the paper it 


|}was evident that there was little occasion for 


criticism and discussion, but several speakers who 
belonged to families long connected with shipping 
Alder- 
man M.H. Maxwell, C.B.E., commented chiefly on the 
question raised in the latter part of the paper as to 
whether steamships would continue to hold the 
Atlantic Ferry in view of the rapid development in 
air travel. The deciding factors were, he thought, 
cost and carrying capacity. It was an easy matter 
to carry 4,000 people on a single liner, but to trans- 
port the same number of people the same distance in 
not more than the same time by air, would mean a 
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large number of airships or aeroplanes and the cost 
would be enormous. 

Mr. Sterry B. 
thought that the 
turning point between 


' 


Freeman, C.B.E., stated that he | 
years 1867-8 marked the real | 
and steam, though, 
paper there had been steam- 
ships long before that date. Mr. J. Reney Smith} 
followed and dealt with the contribution made to} 
the development and success of modern shipping | 
by the work of the endurance, 
courage and skill, especially in the early days of | 
ailing ships, was generally quite overlooked. Mr. 
Lindsay Foster asked if the times of 
had ever been examined with the same 
thoroughness as the record passages. The Maure- 
tania, forexample, had a record for punctuality, but 
not at all certain that her faster rivals the 
Bremen and the Europa were equally punctual. 
He had been given to understand that these vessels 
frequently lost more than 20 hours when crossing 
the Atlantic in a westerly gale. Mr. John Belliss 
prrid 1 tribute to the skill of the British seagomng 
engineer and cited a case of successful repairs to a 


sail 


ws «6tthe showed, 





seaman, whose 


average 


Passa yes 


it was 


bad breakdown, made under difficult circumstances 
He dealt the remarkable reliability 
whieved the Mauretania even when compara 
tively old 


also with 


by 


Mr. Austin, in reply, referring to the question of 
air transport, said that there were three recognised 
viz., Iceland, Greenland and Labrador ; 
the direct route from Lreland ; and the route by way 
of the Azores and Bermuda. 
winds and fog would always prevent a reliable and 
air service the North Atlantic. 
With regard to the question of the punctuality of the 
Europa and Bremen as compared with the Maure- 
tania, seeing that these two vessels had engines of 
ibout 130,000-h.p. and the Mauretania’s engines had 
never exceeded 80,000-h.p., it must be admitted that 
they were likely to be faster on average performance 
than the Mauretania. This veasel’s engines were in 
is good condition to-day as they were 20 years ago, 
ind there was no reason why they should not last 
nother 50 ye The hull was still in excellent 


routes, 
In his opinion, adverse 


dependable 


across 





irs. 
condition, 

The afternoon was set apart for organised visits 
to works. One party inspected the Strowger and 
Victor Works of Automatic Electric 
Company, at the first of which automatic telephones, 
traffic signals and so forth were seen in course of 
manufacture, and at the latter, electric heating and 
cooking apparatus. 


Messrs. 


As the company is one of the 
principal contractors to the British Post Office, the 
dial telephones and complete automatic exchange 
equipment, installations of the most modern type 
on view. The party was conducted over the 
works by Mr. T. A Eades, manager and director. 
Another party under the guidance of the firm’s 
managing director, Mr. R. 8S. Johnson, visited the 
works of Messrs. Cammell Laird and Company, 
Birkenhead, where, it is pleasing to be able to record 
in view of the recent depressed condition of trade, 
evidences of considerable activity were to be seen. 
Che work in hand included two submarines and 
two destroyers for the British Admiralty, two twin- 
oil-engined of a special type, two 
for the Booth Steamship Company, a 
ross-channel steamer for the Isle of Man Steam 
Packet Company, a passenger ferry steamer and a 
large sand-pump hopper dredger. 

Opportunity of the methods of manu- 
facture of so largely used a modern product as 
irtificial silk was afforded to a party by a visit to | 


were 





crew vessels 


steamers 


seeing 


the works of Messrs. Bri‘ish Enka Artificial Silk 
Company under the guidance of the general 
manager Mr. A. Davenhill and the technical | 
manager Ridder J. B. de van der Schueren, 


\.M.1.Mech.E. Here rayon is manufactured by | 
the viscose process, the entire process involving three 


stages, viz., chemical preparation, spinning and 
textile, all of which were fully demonstrated. 
The company produces over 6,000,000 lb. of yarn 


Other members the 
mechanical equipment of the Gladstone Docks of 
Che Mersey Docks and Harbour Board under the 

tidance of the engineer-in-chief Mr. T. L. Norfolk, | 
M.1.Mech. E The Gladstone Dock system com- 
the largest and deepest docks 1 ently 


per annum inspected 


Prises 


con 


tructed on the dock estate and provides accom | this 


| times higher than this natural frequency, 
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modation for liners of the largest types afloat. An 
account of the docks will be found in ENGINEERING, 
vol. cxxiv, page 70, (1927), and vol. cxxx, page 122 
(1930). Others again visited the cold store of 
Messrs. The Union Cold Storage Company at 
Alexandra Dock, which, having a total capacity of 
2,773,000 cub. ft., is one of the largest buildings of 
its kind in Europe. The escalators and other con- 
veying plant for handling the frozen meat, and also 
the sorting floor with its electrically-operated band 
saws for cutting the meat to owners’ requirements, 
attracted considerable attention. The party was 
conducted over the store by the Company’s Liver- 
pool manager, Mr. F. J. Gibbs. In the evening 
all parties united at a reception in the Town Hall 
by invitation of The Right Hon. the Lord Mayor 
and the Lady Mayoress. 
(To be continued.) 








THE DIESEL-ELECTRIC PASSENGER 
SHIP ‘* LOCHNEVIS.’’ 

THe Diesel-electric vessel Lochnevis, 
recently built by Messrs. Denny and Brothers, Limited, 
Dumbarton, for Messrs. David MacBrayne (1928), 
Limited, Glasgow, has now successfully undergone her 
trials and will shortly take her place on the West 
Highland service maintained by the latter firm. The 
ship, the designs for which were prepared by Messrs. 
Graham, Robb and Woolnough, Liverpool, is 175 ft. 
long, her breadth being 31 ft. and her depth 10 ft. 6 in. 
to the main deck. The scheduled speed is 15 knots 
and this was obtained with a margin to spare on the 
trials. for about 700 first- 
class and third-class passengers is available. This in- 
cludes, in addition to a lounge, dining saloons and smoke- 
room, a covered-in shelter amidships on the promenade 
deck, through the large windows of which ample oppor- 
tunities for observing the scenery are afforded. 

The main propelling machinery consists of two 
650 brake horse-power Diesel engines, each of which 
is coupled to a 425-kW, 500-volt separately-excited 
direct-current generator, running at a speed of 500 r.p.m. 
A view of this plant in the engine room is given in 
Fig. | The generators are in turn connected to two 
separately-excited shunt each of which 
an output of 525 shaft horse-power at 400 r.p.m., and 
is directly coupled to a propeller. The engines, one 
of which is shown on the test bed at the maker's works in 


passenger 


Excellent accommodation 


motors, 


Fig. 2, were manufactured by Messrs. Davey, Paxman 
and Company (Colchester), Limited, Colchester, and 
ure of that firm’s latest Monobloc type, each of the 


six cylinders having a bore of 13-in. and 16-in. stroke. 
The bedplate is of the box girder type and, like that 


of the generator, is provided with several lateral 
flanges and vertical webs, so that a series of pockets 
are formed. As will be clear from Fig. 3, which is 


an enlarged view of the lower part of the unit, springs 
are inserted in these pockets. The 
between the engine and generator bedplates are also 
of unusual depth and width and are provided with a 
large number of fitting bolts. 
quate stiffness between the two portions of the unit, 
tie bolts have been placed between the top of the 


connecting faces 


has | 
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have been sprayed with asbestos composition, while 
the whole of the upper portion of the engine, as can 
be seen from Fig. 2, is enclosed in a lagged casing, the 
inner surface of which is similarly sprayed. The 
exteriors of the valve covers on the top of the engine 
have been treated with a harder composition. The 
casing is readily detachable and does not, we understand, 
interfere with the accessibility of the working parts. 
The general design of the engine is very similar to 
that of the heavy-duty units manufactured by the 
firm. The Monobloc cylinder casting is carried in a 
series of A-frames, which are supported on the bed- 
plate, connection between the two being made by a 
number of nickel-steel through bolts. Each cylinder is 
provided with separate liners, which are secured at the 
top though they are free to float at the lower end. The 
cylinder heads are of cast-steel and are provided with a 
very deep attachment, which is welded to the upper 
portion. This attachment serves as a casing for the 
gear of the two vertical valves, this being connected 
only to the camshaft tray at the front, thus ensuring 
lightness. The valves themselves are carried in cages 
which, in turn, are provided with detachable flanges, 
so that they can be ground without interference from 
the seatings. The camshaft is mounted at the top 
of the engine in a separate casting, and operates the 
valves through overhead rockers. The air ports are 
on the front of the engine and are connected to a 
manifold, which forms the lower portion of the cam- 
shaft tray, while the exhaust ports run to a water- 
cooled manifold at the back. Fuel is supplied by 
separately adjustable Bosch-type pumps, which are 


driven from the camshaft through rockers. The 
whole of the valve motion is force-lubricated inde- 
pendently of the main system, thus ensuring, it is 


claimed, that no carbonised oil will gain access to the 
valve gear. The main lubrication is of the dry sump 
type, the oil returned to the bed being forced by a 
pump into compartments running along both sides of 
the bedplate. Fresh cooling water is supplied by 
three electrically-driven Drysdale  vertical-spindle 
pumps, and the air silencer is of the Burgess type. 
Starting is effected by a 5-h.p. electrically-driven 
Reavell air compressor. During tests in the makers’ 
shops, with the engine running on light fuel oil with a 
specific gravity of 0-91, a fuel consumption of 0-38 Ib. 
per brake horse-power hour was registered. 

The main generators were, like the rest of the elec- 


trical equipment on the Lochnevis, manufactured by 


| the 


| motors 


In order to ensure ade- | 


generator yoke and the bottom of the cylinder block, | 


so that the depth of the latter is virtually continued 
through to the of the generator. Both 
and generator are supported on the springs by a series 
of lifting screws, which are arranged along the sides 
of the bedplates, the size and number of the springs 
being such that they suffer a considerable deflection 


end engine 


under load. During operation the natural frequency 
of the set in a vertical plane is therefore low. As 
the frequency of the firing impulses is many 


the trans- 
mission of any vibration to the seatings is, it is claimed, 
greatly reduced. Particular care was taken to ensure 
not only that the total weight of the parts of each line 
corresponded, but that the rotating and reciprocating 


components were individually balanced. Each line 


|of moving parts was balanced within a limit of 1 Ib.. 


und as each line weighs 600 Ib., this means that the 
balance is correct within 0-167 per cent. Both the 
flywheel and the dynamo are independently balanced. A 


| large number of damping pieces are provided to check the 


motion of the set on the spring seatings In a seaway. 
Some of these are in compression and the others in 
tension throughout their length. In addition, rolling 
chocks are installed to ensure lateral compression 
on the bedplate and there are collision chocks fore and 
aft. It was shown on test that these arrangements 
made virtually no difference to the anti-vibration 
effect, although they absolutely controlled the position 
of the set in the ship. Mr. R. B. Grey has acted as 
consultant to Messrs. Davey, Paxman on the question 


lof the anti-vibration mounting. Very careful pre- 
cautions have also been taken to reduce noise With 
object in view, the main doors of the crankcase 


General Electric Company, Limited, Magnet 
House, Kingsway, London, W.C.2. They are of the 
fabricated type, and are ventilated by an internal fan. 
Lubrication is carried out by the disc and scraper 
method, which has proved particularly effective in 
marine work. The exciting current is obtained from 
overhung auxiliary generators, which work at 230 
volts. The propulsion motors are excited from the 
same source. The generators are operated on the 
series system, giving a pressure of 1,000 volts between 
the outer terminals and of 500 volts to earth. They 
are connected through the switchgear to the propulsion 
by Pirelli-General marine-type single-core 
cables, in which the conductor is insulated with 
varnished cambric, lead covered and armoured, 
rubber sheathed and braided. The propulsion motors, 
a view of one of which appears in Fig. 4, are also of 
fabricated construction, and are ventilated by a 
17}-in. fan, which is inserted in an external duct 
system supplied by Messrs. Thermotank, Limited, and 
is driven by a 3-h.p. motor. As soon as the port and 
starboard excitation switches are closed, the fan 
motors are started by starters of the marine automatic 
timing type. Both generators and motors are capable 
of a 10 per cent. overload. 

Control can be effected either from the navigating 
bridge or from the engine room in response to the 
usual telegraph signals, the arrangement being such 
that both motors can be fed from either generator, 
while speed alterations are obtained by varying the 
excitation of the generator fields, so that the voltage rises 
or falls between zero and 500 volts. Similarly, revers- 
ing is effected by reversing the motor fields, electrical 
interlocks being provided to prevent this being done 
unless the generator voltage is low. Control on the bridge 
is provided by two pedestals, on each of which are 
mounted two levers, one controlling the port and the 
other the starboard motor. Each of the two star- 
board motor levers is connected through bevel gearing 
to a controller and resistance, which are placed immedi- 
ately below the pedestal on the main deck on that 
side of the ship, while the two port motor levers are 
similarly connected to a controller and resistances 
on the other side. Either controller can therefore 
be operated from both ends of the bridge. Control 
from the engine room is effected from two similar 
pedestals, which are mounted amidships, near the 
auxiliary generators, and at each side of the centre 
gangway. These are, however, only fitted with a 
single lever, one of which controls the port and the 
other the starboard motor. In the same way as those 
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“ LOCHNEVIS.”’ 





Fie. 4. Moror AND Fan. 


on the bridge, each pedestal is coupled through bevel 
gearing to a multiple-contactor field-regulating switch 
and resistances, which are contained in splash proof 
casings. These casings also contain a second regulator, 
which is operated from a pedestal adjacent to the 
| control pedestal, and enable the fields to be adjusted 
to compensate for the differences between hot and 
cold field’resistances, and to allow a maximum speed of 
the propellers for any particular service to be fixed. 
| The various controllers in turn operate the field con- 
tactors of both motors and generators in the proper 
sequence and at the proper intervals, so that the 
navigating officer has only to throw the appropriate 
| lever over to full ahead or astern to ensure that the 
| motor will respond as rapidly as is possible without 
| overloading the engine or dynamo. 

| When only one generator is supplying both motors, 
| the speed of the propeller is determined by the position 
of the lever controlling that generator, except that if 
either lever is moved to “stop” both motors will 
follow suit. For instance, if the starboard engine is 
|in use, and the port lever is “full ahead” and the 
| starboard lever is “ half ahead,” both motors will 
|run at half speed. On the other hand, if the port 
lever is thrown over to fuli astern the port motor 
| alone will slow down and reverse to half speed astern. 
| To provide protection against the failure of one engine, 
when both engines are running, an underspeed device 
is provided which cuts off the excitation of the corres- 
| ponding generator and opens the connection between 
it and the other generator, while maintaining the exci- 
tation on the motor. The current from the other 
| generator will then flow through the dead armature of 
the faulty set and return through both motor arma- 
tures. The motor field weakening resistance will also 
be automatically inserted, and the bridge control will 
be changed over automatically to “one engine” 
working. The maximum power is therefore available 
on both propellers, and the speed of the motors is 
adjusted in the way already explained. The efficacy 
of this arrangement was demonstrated on the trials. If 
| one of the motors fails, an overload relay cuts out both 
| its field and that on the corresponding generator, 
| leaving the other motor running from its generator. 
If only one generator is in use all excitation is, however, 
removed. Either generator may be isolated by means 
| of a change-over, make-before-break isolating switch, 
| the operation of which automatically trips the mid 

| wire automatic switch and the corresponding generator 
| field contactor. An earth leakage circuit-breaker and 
earthing resistance are provided to limit the leakage 
to “earth” to a low value. 

The main switchgear is contained in three steel 
plate cubicles with hinged doors, which are mounted on 
the starboard side at the after end of the engine room 
and facing inboard. One of these cubicles contains the 
equipment for controlling the port side apparatus, 
another that for the starboard side, while the third is 

jm for the common connection circuit. In each 
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case the switches for the main propulsion circuits are] TEST OF 2-8-2 TYPE LOCOMOTIVE for 
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ut the top with the various field contactors below, and 


either cubicle can be made dead without affecting the 
operation of the others. The port and starboard cubicles 
car h contain a double pole ‘ hange over generator 


isolating switch, which can be operated by a handwheel 
t single-pole disconnecting link in the main motor lead ; 
field breaking contactor, and 
two double pole 
fields ; electric interlock 

the reversal of the motor 
and an anti-stalling device for 


a single-pole generator 
resistance ; 
the 


preventing 


discharge contactors 
for 
contactor 
fields at high 
controlling the engine 


reversing motor 


for 


an 


voltage, 
Indicating lamps and meters 
front of the 
contains a single-pol 


The common 
hand 


switch for the common connection, which is 


ire mounted on the cubicle. 


connection cubick closed 
tutomati 
fitted with an electric trip, interlock coils and auxiliary 
witches, and is operated by a hand lever ; 


pole disconnecting links in the main motor leads; two 


two single 


single-pole disconnecting links for isolating the port 
ind starboard generator circuits; and motor field 
weakening and earthing resistances. The glands for the 
neoming main motor cables are also fitted on the 


front of this cubicle. 

In addition to the main propelling machinery, the 
Lochnevis is equipped with two 75-h.p. three-cylinder 
totally-enclosed Diesel engines. These were also manu 
factured by Messrs. Davey, Paxman and Company, and 


their design closely follows that of the main engine, 
except that the valves are horizontal and there ar 
two camshafts. They are bolted rigidly to their 
seatings and are coupled to a 50-kW generator 


und a Reavell H.C.S.A. 34-in. compressor. The current 
from these sets is controlled by an auxiliary switch 
board consisting of four Sindanyo panels on which the 
for the various auxiliary power, lighting, 
and battery-charging circuits are installed 
Chis board is provided with disconnecting devices, so 
that if the load on the ‘bu 
of the generating plant, only the non-essential services 
ire cut off 


switches 
cooking 


bars exceeds the capacity 


rhe steering gear, which was manufactured by 
Messrs. Thomas Reid and Sons (Paisley), Limited, is 
electrically driven by a 4 h.p., 220-volt motor, the 
pinion of which engages with a quadrant on the ruddet 
post This motor is remote controlled from the bridge, 
reverse motion being obtained mechanically through 
s hunting, reduction and reversing gear-box in a 
similar way to that on a steam steering gear, the motor 
running continuously in one direction only The 


Clark, Chapman winch, capstan and windlass are also 


electrically driven 


In addition to the ther equipment mentioned, 
the General Electric Company also supplied four 
electrical water heater umcl the ooking equipment 
for the galley Of the four heaters, one has a « pacity 
of 15 gallons and cork lagging is introduced between 
the outer and inner casings It is permanently heated 
by a 0-5-kW blade-type immersion heater, whil " 
further 3 kW is cut into and out of uit by a thermo 
stat lhe galley equipment consists of two hot presse 
with loadings of 4kW and 3 kW, respectively Bottom 
heat is provided by tubular elements and top heat by 
panel element three heat ntrols being available in 

ru INSTITUTION OF SANITARY ENGIN} Lt .-4 
C. H. H. Harold, O.B.1 M.1)., director of water exan ‘ 
tor Metro} tan Water Board, has been clected 
honorar il the Inet i ! tiitar En ? 

Home ScHoLARSHIP TS \ ‘IT! ' 1e34 i 
Faculty Archit ? ‘ t I Sch ut i 

\ warded tl Rome S rhea i} \ ' 
1o34 ¢ Mr. | \. Maunder \ t ( 
School of Architecture (University Durhe N 

witli ipon I'yne 

Acoustic Trestine ReooRDs What appears to be the 
most nplet and reasonably-priced set of trequen 
records tor testing gramophone pick-ups and loud speaker 
and for many other acoustic experiments, has recently 
been issued by Messra Syachrophone, l ed 4 
Berners-street, London, W lhe set compri ten 10-in 
single-sided British-made records bearing the trade name 
Uctacros, and covering a frequency range from 20 cyck 
per second to 7,000 cycles per s nd The r rdings 
are ot constant implitude, and the harmonic content 


stated to be leas than 10} r cent. for the k 
cies, up to 175 eye ess than 5 per cent 


for the 


les per second ana 


higher frequen up t 100 


‘orded in steps of 10 cycles 
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express 


Gresley’s new 2-8-2 type 


| three-cylinder locomotive, the 


report of a test run received from Mr. Gresley will | Were 
19, 
ex King’s Cross, the train consisting of 19 vehicles | and 1,515. 
including the dynamometer car, the total weight being 
Some of the figures, it will be noted, are 
remarkable, the engine at times developing 2,100 | Wade. 


| prove of interest. The run was made on June 


649 tons. 
drawbar horse-power at 57} m.p.h. at the top of Little 
Bytham bank of five miles at 1 in 200. We regret 
that demands on our space prevent the reproduction 
|of the dynamometer-car record. Mr. Gresley’s report 
is as follows : 

The train was started easily at King’s Cross, the 
initial drawbar pull being 14 tons. The cut-off was 
reduced to 45 per cent. 750 yards from the start, the 
speed then being 20 m.p.h. on the gradient of | in 105. 

|T'wo miles from the start the speed was 32} m.p.h. 
| Four and a half miles from the start the eight-mile 
gradient of 1 in 200 was reached, the speed at the foot of 
this being 58 m.p.h., with a 5-ton drawbar pull, equiva- 
lent to 1,730 drawbar horse-power. The cut-off was 
20 per cent., this being increased to 22 per cent. about 
half-way up the bank. The boiler pressure never 
fell below 195 lb., and the speed at the top was 50} m.p.h, 
Hatfield, the first booking point, was reached in 224 
minutes at a speed of 70 m.p.h., the usual time allowed 
being 26 minutes. No special demands were made on 
| the locomotive between here and Hitchin the next 
booked point. Fourteen minutes were allowed and 
134 taken, about 1,300 h.p. being given out at the 
lrawbar. Between Hitchin and Huntingdon North 
the effort required was relatively light, and the cut-off 
was reduced to 10 per cent., this enabling a pull of 
2} tons to be exerted on the level at 70 m.p.h., equiva- 
lent to 1,050 h.p. at the drawbar. After Huntingdon, 


the cut-off was increased to 15 per cent. to negotiate 
the three-mile gradient of | in 200. The speed at the top | 
of this was 53 m.p.h., the pull 4-2 tons, and the horse- 
power at the drawbar 1,330. The cut-off was then 
eased to 10 per cent., and would have remained so 
until Peterborough, but two bad permanent way 


checks necessitated the cut-off being increased to 30 per 

Starting from Peterborough a pull of 164 tons 
recorded, falling to 12 tons at 10 m.p.h. The 
engine was progressively notched up, the 20 per cent. 


cent. 


was 


position being reached when the speed was 33 m.p.h. | 


On the two-mile gradient of | in 264 near 
the speed did not fall below 60 m.p.h 
tons was given at this speed, equivalent to a drawbar 
horse-power of 1,470. The gradient of | in 200 near 
Little Bytham is about five miles long, and for about 


the first half of the distance the cut-off was 20 per cent., | 


1,700 h.p. being obtained at a speed of 58 m.p.h. The | 
ut-off was increased to 25 per cent., and in this position | 
» pull of 5-4 tons was given at 56 m.p.h., corresponding | 
1,800 drawbar horse-power. The boiler pressure 
varied between 210 lb.and 215 1b. Near the top of the | 
at the same speed, the cut-off was increased to | 
30 per cent., and on the short stretch of level a pull 
f 6-1 tons exerted at a speed of 57} m.p.h., 
rresponding to a horse-power of 2,100 at the drawbar. 
\fter Corby there is a gradient of 1 in 178 for three | 
, and the speed at the foot of this was 604 m.p.h. | 
rhe engine climbed this in 30 per cent. cut-off, the 
peed at the top being 564 m.p.h. The pull remained | 
ery steady, being 5-4 tons at the 98th mile post 


bank, 


was 


rrhile 


it a speed of 60 m.p.h., corresponding to 1,930 drawbar | 
horse-power. The remainder of the distance to Gran 
tham is on falling gradient The time allowed from 
Peterborough is 344 minutes, and 2} minutes wer: 
i From Grantham to Barkston is also on falling 
r easy gradients 
The engine and train were turned on the triangle 


it Barkston, which is on a gradient of 1 in 200. the | 
t pull required being 14} tons. The engine 
was put into 40 per cent. cut-off half a mile from the 
rt. and at the end of the first mile the speed was 
26 m.p.h., the pull was 8-35 tons, and the drawbar 
power 1,295. The engine was put into 15 per 
cut-off about two miles from the start and kept 
there till about three-quarters of a mile past Grantham, 
then increased to 20 per cent. in readiness for 

the five gradient of 1 in 198. The drawbar 
horse-power on this varied from 1,415 to 1,490. The 


riing 


hor 


mile 


eycles are re from 100 ewels . ‘ . . 
to 200 cycles in steps of 25 cycles, from 200 cycles peed at the foot of this was 49 m.p.h., falling to 45 
500 cycles in steps of 50 cycles, from 500 cycles to 1,300 h. at the top, with a boiler pressure of 210 Ib. 
cyeles in steps 100 cycles, and the higher frequen lhe sueceeding ten miles are all on falling gradients. 
im steps to 250 cycles. Five or sx different frequen nainly | in 178 and 1 in 200. Steam was shut off 
are Hm mm wr record, but « : one m rd the whe these, and the engine put into mid-gear, and in this 
recor 4 t ooo les n on ¢ rt he onl two ; 
Seaeeee ee Ge Sew ‘pps h another only tWo | position the poppet exhaust valves were held off their 
frequencies, viz »,.000 eyeles and 6,000 cycles, are ; f » TI 

recorded. This latter record is intended for use in Ss resu ting in a iree Tuning engine. 1€ speed 
adjusting filters designed to eliminate the disturbing | ®t the top of the gradient was 60 m.p.h. and there was 
nome due to needle acratch Any record, we under- | little variation in this speed when coasting. Owing 
stand, can be obtained separately to the nature of the line, very little effort was required 





In view of the description given in recent issues of 


following | increased to 20 per cent. 





Essendine | 
A pull of 4-1] 
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the remainder of the distance to 
About two miles from the start the engine was put 
into 12 per cent. cut-off, being increased to 15 per cent: 
after a further two miles. It was kept at this except 
, | for about three miles at Abbots Ripton, where it was 
No very large horse-powers 
recorded before reaching Huntingdon; after 
speed had been attained they varied between 1,270 
Approaching Huntingdon the cut-otf was 
reduced to 12 per cent. and left at that for about 
20 miles, being increased to 18 per cent. near Biggles- 
On the gradient of 1 in 330 shortly after passing 
there the drawbar horse-power was 1,667 at a speed 
|of 624 m.p.h. On the gradient of 1 in 200 before 
| Hitchin the cut-off was increased to 25 per cent., and 
}a pull of 4-9 tons obtained at 614 m.p.h., equivalent 
j to 1,800 h.p. at the drawbar. Twenty-seven minutes 
| were allowed between Huntingdon and Hitchin, and 
lowe were gained. The four-mile gradient ‘of 1 in 200 
| ang Hitchin was climbed in 30 per cent. cut-off, the 
best horse-power recorded at the drawbar being 2,100 
at a speed of 60 m.p.h., the drawbar pull being 5-9 
}tons. After this gradient was surmounted, very little 
| further effort was required to Hatfield, but a permanent- 
way caution near Knebworth required steam to be shut 
| off, the speed being reduced to 34 m.p.h., requiring the 
}engine to be worked for a short way in 40 per cent. 
and 30 per cent. cut-off, this being reduced to 12 per 
cent. after about two miles. The cut-off was increased 
to 20 per cent. for a short distance after leaving Hatfield, 
}and 1,690 drawbar horse-power registered. After that 
| only relatively small efforts were required, and steam 
| was shut off about three miles after Potter’s Bar, King’s 
| Cross being reached in one minute under the allowed 


| time from Hatfield. 








LETTER TO THE EDITOR. 


ELASTIC STRENGTH. 


ENGINEERING. 





To THE EptTroR OF 
Sir,—Professor Kommer’s article entitled Elastic 
| Strength,” which appears in your issues of the 22n 
land 29th ult., will be read with interest and profit. 
|There is, however, a matter in which I doubt th« 
| validity of his conclusion. This reference to 
columns 8 and 9 of Table I, page 695, of your issue of 
June 22, which the author describes as giving * the 
ratio of proportional limit in shear to that in tension, 
and the ratio of elastic limit in shear to that in tension, 
respectively.” He finds this ratio to average 0-65, 
and concludes that Guest’s Law, according to which the 
ratio should be 0-5, is not fulfilled. Actually, how 
ever, the columns in question give the ratio of propor 
tional limit in torsion to that in tension, and the ratio 
of elastic limit in torsion to that in tension, respectively. 
Torsion involves shear, but not uniform shear, and th« 
limit is reached first in the outside layers of the test 
piece. Affecting initially an infinitesimal area only, 
it is a second-order effect and quite unsuitable for the 
determination of the ratio in question. 
The case may be put in this way. The 
diagram for tension deviates from a straight line at a 
certain point by a curve of finite curvature, but the 
diagram for torsion deviates by a curve initially of 
zero curvature, and, accordingly, indistinguishable for 
a time from the straight line itself. Guest’s Law 
requires only that the ratio, as determined by any 


has 


stress-strain 


| practicable apparatus on the present lines, should bi 
| greater than 0-5, and this is fulfilled. 


F. W. Carter. 
Rugby. 


June 30, 1934. 
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well-illustrated 


THe Barrersea Power STaTion oO! 
Power Company—aAn informative and 
brochure on the Battersea power station has been issued 
by the London Power Company principally, we should 
imagine, for the benefit of those whose duty or recreation 
it may be to visit this example of modern electrical, 
mechanical and civil engineering practice. It is prefaced 
by a short history of the company itself which, it may b« 
recalled, is a successor of the London Electricity Joint 
Committee (1920), Limited, this body having been, in 
its turn, promoted jby ten of the supply companies 
which mainly operate in the west end of London and the 
adjacent districts. It acquired by purchase the existing 
generating stations and transmission mains of the 
constituent companies and now operates, in addition to 
Battersea, stations at Bow, Deptford, Grove Road and 
Willesden, from which the requirements of those unde 
takings are supplied. A number of the smaller stations 
have been closed and Bow and Grove Road are 
likely to share the same fate. It is also authorised to 
supply railways, water works, docks, canals and other 
bodies in its area direct and under these powers transmits 
energy in bulk to the St. Marylebone Borough Council 
Battersea itself has, of course, been already described in 
these columns, but the pamphlet provides a useful 
concise account. 
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Peterborough. 
The starting pull at Peterborough rose to 16-3 tons. 
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LABOUR NOTES. 


\ TRIPARTITE conference of the principal European 
coal-producing countries was held at Geneva last week 
with the object of facilitating the ratification of the 
International Convention of 1931, limiting the hours of 
work in coal mines. According to the Manchester 
Guardian’s correspondent, it rejected, by nine votes 
to six, a resolution by the workers’ representatives to 
the effect that the convention be amended or revised, 
but that all difficulties could be met by its original 
text. Only the workers’ delegates voted in the minority, 
and there were three abstentions 


The chairman proposed that the Governing Body 
of the International Labour Office should be asked to 
study a partial revision of the 1931 convention by 
one or several Governments, as regards one or several 
ff the points raised, which were :—Sunday work, 


ontinuous work, hours of underground storemen, 
enginemen, and locomotive drivers; the Sunday 
change-over of shifts of workers employed in super- 
vising main pumping and ventilating machinery ; 
the spread-over, so as to allow a further half-day rest 
per week, or a day per fortnight. The following 
resolution, submitted by the chairman, was then 
adopted unanimously :—‘‘ The meeting instructs the 
office to communicate to the Governing Body the 
record of the sittings of the meeting in order that the 
Governing Body may be informed of all the arguments 
brought forward by the members of the three groups 
at the meeting.” 


Some time ago, the Miners’ Federation of Great 
Britain complained that overtime was being exten- 
sively and habitually worked in coal mines in contra- 
vention of the Coal Mines Regulation Act, 1908. As 
the major part of the trouble was said to be in mines 
using coal-cutting and conveying machinery, Lanca- 
shire was selected by the Secretary of Mines, with the 
concurrence of the Federation, for a special enquiry by 
iwo inspectors. Their report, issued last week, shows 
that the investigation covered 97 per cent. of the 
persons employed below ground in the county. During 
a period of six weeks, it was found that 43,696 hours 
of overtime were worked, or the equivalent of 5,826 
shifts of seven and a half hours. 
worked numbered 1,415,734, that the averag« 
percentage of overtime worked was less tian a half 
of one per cent. The average duration of each case of 
overtime was one hour and forty-one minutes. In the 
opinion of the inspectors, the greater part of the 
overtime might reasonably be regarded as necessary 
for the proper and efficient working of the mines 
lhe results of the inquiry indicated that even the tote i 
elimination of overtime would not have any appreciabie 
effect in relieving unemployment. 


80 


\ccording to the inspectors, the position regarding 
overtime work by firemen and deputies is less satisfac- 
It was found,” they say, “in a considerable 
number of cases that deputies were working; overtime 
more or less systematically. While it fact that 
the nature of the deputy’s duties may necessitate his 
called upon for emergency work more frequently 
than is the case with other underground workers, it is 
clear that the systematic working of overtime cannot, 
in any circumstances, be regarded as permissible under 
provisions of the Act of 1908.” 


tory 
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being 


lhe General Council of the Trades Union Congress 

inder discussion at a meeting last week the question 
elfare work for the unemployed, and decided to 
ppoint a committee to consider the whole matter 
th a view to reporting on any extensions or altera- 
necessary so far as the General Council’s activities 
neerned.”” The members of the committee are :— 
Mr. G. Hicks, M.P., Mr. W. Thorne, M.P., Miss Varley, 
Mr. H. H. Elvin, Mr. E. H. Parker (Bristol Trades 
Council), Mr. A. A. Purcell (Manchester and Salford 
Trades Council), and Mr. A. M. Wall (London Trades 
Council), Mrs. C. D. Rackham, Mr. J. J. Mullon, and 
Mr. W. Elgar (Secretary of the Scottish T.U.C.) are to 
co-opted members. ; | 
\ddressing the annual conference, held at Buxton | 
ist week, of the Electrical Contractors’ Association | 
ind Allied Associations, Mr. Joseph Orringe, the presi- | 


iM 


1 slavery to bring all sections of the industry together 
i one united whole. ‘ We assert,” he said, “ with all 
he emphasis we can, that nationally agreed fair wage | 


rates and working conditions must be observed by all} 
employers and workers in the 


same field. I must | 


mfess that the voluntary support of fair-wage rates | 
imply does not work. Our own members are com- | 
elled on pain of expulsion to observe these nationally | 








The ordinary shifts | 


Bah ah hand h laadtond 


agreed rates, and I am one of those who believe that 
similar compulsion must be imposed by law on all 
employers.” Mr. Orringe added that legalised wage 
rates would provide an excellent foundation upon which 
they might built an enduring edifice of fair trading and 
fair business relationships. 


The policy of the trade union and Labour movement 
in the event of a threatened outbreak of war was 
discussed at a meeting in London last week attended 
by representatives of the Trades Union Congress 
General Council, the National Executive of the Labour 
Party, and the Executive of the Parliamentary Labour 
Party. A statement defining the attitude of the 
movement in the circumstances indicated was drawn 
up for submission to this year’s Trades Union Congress 
and the annual meeting of the Labour Party. On 
the question of a general strike, the existing standing 
order of the Trades Union Congress is regarded as 
covering the position and providing the best means of 
dealing with the situation, notwithstanding the psycho- 
logical difficulty of taking action once the war spirit 
has been aroused. This standing order requires a 
special congress to be called in the event of war 
threatening. 


It is recognised in the statement that the lack of an 
independent trade union movement in such countries 
as Germany, Italy, Austria, and others make the 
calling of a general strike against their Governments 
an impossibility, and in other countries such as Japan, 
the weakness of the trade-union organisation makes it 
unable to restrain its Government. Recognising that 
aggressive action might come from some of those 
countries, it is declared that the general strike in such 
circumstances could not possibly be made effective 
by the trade unions in these countries. The responsi- 
bility for stopping war, moreover, ought not to be 
placed on the trade union movement. Every citizen 
who wanted peace, and every other section of the 
Labour movement, must share the responsibility of 
organised action against war. 


The American International Association of Machi- 
nists appears to be making a bold bid to improve the 
| position of skilled workers under the codes of fair 
competition adopted for the engineering industries. 
The editor of the association’s Monthly Journal writes 
as follows on the subject :—‘‘ We have repeatedly 
pointed out in these columns that the only way the 
skilled workers in industry can improve their conditions 
of employment is through organisation. This truth 
becomes more apparent as time goes on. The N.R.A. 
at the very beginning of its activities made it perfectly 
clear that classified wage rates for skilled mechanics 
would not be incorporated in codes of fair competition, 
no doubt on the theory that, although it was necessary 
to fix minimum rates of pay for common and unskilled 
labour, the skilled workers, through collective bar- 
gaining, could take care of themselves. It was taken 
for granted by the N.R.A. that, inasmuch as Section 
7 (a) of N.I.R.A. protected the right of employees to 
organise and bargain collectively, through representa- 
tives of their own choosing, &c., the skilled worker in 
the exercise of this right would join the union of his 
craft and through negotiations with employers, fix 
his own wage rates.” 


The National Industrial Recovery Act does not, of 
course, even indirectly assume that the skilled worker 
will “ join the union of his craft.” All that Section 
7 (a) does is to give him the right to choose his own 
representatives to bargain collectively with his 
employers, and these need not be officials of a trade 
union. The International Association of Machinists, 
it will be seen, thinks differently. “* While this right,” 
the Monthly Journal says, ‘has been challenged by 
large corporations, the workers are displaying a deter- 
mination to throw off their company union shackles 
and join uniors affiliated to the American Federation 





of Labour. The Internationa! Association of Machinists 
has, as usual, played a prominent part in the organising 
campaign conducted by the A. F. of L., and if it 
continues to make the same progress as it has during 
the past few months it is safe to predict that we shall 
nearly treble our membership as compared with the 
position a year ago.” 


Tife danger of a strike in the United States steel trade 
has now, it is reported, passed. A statement issued 


from the White House at Washington on Thursday of 
last week, intimated that, under an agreement reached 
between the Government and representatives of the 
employers and employees, a board of three is to be set 
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The weekly organ of the International Labour Office 
at Geneva quotes an announcement by the German 
Institute for Study of the Economic Situation, to the 
effect that the efforts of the German Government to 
restrict the ~mployment of women and keep them at 
home have deen markedly successful during the past 
twelve months. According to the statistics of the 
sickness funds, the volume of male employment 
increased by 29 per cent. in the past year, and female 
employment by 7 per cent. This difference, according 
to the Institute, is not exclusively due to the measures 
taken by the Government, but also in part to the fact 
that the majority of women are employed in the 
consumers’ industries, which do not undergo the same 
fluctuations as the industries manufacturing capital 
goods, which make use mainly of male labour. But it 
cannot be denied that the institution of marriage loans 
has contributed to reduce the supply of female labour. 
The number of marriages has increased to an excep- 
tional degree. It is true (says the Institute) that the 
number of marriages always increases when there is an 
increase in employment and earnings, but it must be 
observed that in spite of a slight decline in earnings 
in 1933, the number of marriages was higher than in 
1932. 


A new draft convention on compensation for occupa- 
tional diseases adopted by the International Labour 
Conference at Geneva extends the application of the 
convention of 1925 to silicosis, poisoning by phosphorus, 
arsenic and its compounds, benzine and its derivatives, 
and the halogen derivatives of the hydrocarbons of 
the aliphatic series, pathological manifestations due to 


radium, other radioactive substances and X-rays, 
and primary epithelial cancer of the skin. 
Addressing the annual general meeting of the 


National Union of Railwaymen at Aberystwyth on 
Monday, Mr. J. Henderson, the president, said that 
a review of the present position of members of the 
organisation revealed again the continual struggle 
between the interests of the men who carried on the 
work of the railways and those of the owners who 
represented invested capital. During the dark days of 
depression the men were compelled by force of cireum- 
stances to sacrifice wages and conditions. As always, 
the wage earners had to bear the brunt. Not only 
were vicious cuts imposed, but economies in methods of 
working resulted in thousands of their members being 
thrown into the ranks of the unemployed. Rationalisa- 
tion, speeding up, scientific driving, fierce competition, 
any and every method had been installed to obtain 
from them a larger contribution towards the * 
of the industry ’’—towards the payment of satisfactory 
dividends. 


success 


The conflict of interests was revealed, Mr. Henderson 
went on to say, when trade began to revive and in- 
creased income began to flow into the industry. One 
would have thought that at the first opportunity their 
sacrifices would have been recognised and that, out of 
gratitude, the companies would have come forward with 
proposals to restore at least some of their conditions. 
But no! The time was never ripe for restoration. They 
must call for a new policy of aggression, a revival of the 
old trade union spirit, the adoption of a programme to 
improve their conditions, a demand for a fuller share of 
the good things of life. He felt that most of the dele- 
gates would agree with him when he expressed dis- 
appointment at the spirit of the younger men in their 
ranks. The fight of the pioneers in their union appeared 
to have been forgotten or taken for granted. 


In his report to the annual general mecting of the 
National Union of Railwaymen, Mr. Marchbank, the 
general secretary, refers to the deadlock which has 
arisen between the three railway unions and the com- 
panies in regard to the existing negotiating machinery. 
It has been assumed in some quarters, he states, that 
the notice given by the railway companies means the 
abolition of the Central and the National Wages Boards. 
While it does, in fact, make them non-effective in so 
far as the companies may refuse to take part and 
provide the representation required of them, such notice 
as has been given does not abolish the boards as pro- 
vided by Act of Parliament. Only by an amending 
Act can these boards be abolished. During the whole 
of the negotiations, the companies have emphasised 
their desire for the continuance of some agreed negotiat- 
ing machinery. ‘ I am hopeful that the coming year,” 
Mr. Marchbank adds, “ will see not only the termination 
of the deductions which have operated since 1931, but 
some improvement in conditions.” 








Bratistava Farr.—The annual International Danube 
Fair, held at Bratislava, the capital of Slovakia and 
the leading Danube port of Czechoslovakia, will this year 





up to arbitrate on the differences between the parties. 


take place from August 26 to September 2 
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VERTICAL AND HORIZONTAL 
PLANO-MILLING MACHINE. 


Tue open-sided electrically-operated 
horizontal plano-milling machine shown in the accom 
panying illustrations is a new type developed by Messrs. 
Kendall and Gent (1920) Limited, Manchester, in order 
to meet for the range of spindle 
p eds and feeds necessary for the succt asful mac hining 
of steel and Duralumin. A feature dominating the 
design, which is called by the makers the 
I'ype”’ is that of obtaining high rotational speeds and 
big feeds without vibration whilst securing a low start 


vertical and 


the demands wide 


ing torque. Ball and roll r bearings are, the refore, 
used for all shafts, gearing and spindles, and the 
structure has been made very rigid. The bed is Tee 


shaped in plan, the portion carrying the table being of 
plate section, and that on which the column is mounted 
box section. The whole under-surface is in 
with the foundations. The ways of the bed 
ire cast against chills which, as a close-grained cast-iron 


being of 


contact 


is employed, results in a hard surface free from defects. 
rhe unusually deep, and is provided with 
hinged guards at each end in order to protect the ways 
swarf, &c. One of these guards 
Fig. 1. The 


. and the Tee-sk 


table is 


from damage by is seen 


in the foreground of working surface is 
6 ft. long by 3 ft. wide ts are machined 
from the solid. The slides have spirally-cut oil grooves 
which ensure even distribution of the pressure lubrica 
tion provided, 

The table has nine feed changes ranging from | in 
to 12 in. per minute, a power-operated rapid traverse 
of 200 in. per minute, and hand traverse. The latter is 
effected by a hand wheel, which is duplicated on both 
the front and back of the machine, as is apparent in 
both figures. The handwheels 
the rapid power traverse is engaged. 


are stationary when 
The table move 
ment is controlled by a single lever, seen next to the 
handwheels, of the gate-change pattern. Conflicting 
All three movements are 
transmitted to the table by a long worm meshing with a 
rack of semi-circular cross section. Both rack and worm 
moulds, which results 
tructure of high tensile strength. 
the saddk 
from 
coupled to 


motions cannot be engaged. 


ire cast in pressure in a very 
The 
the 
a constant-speed 


the 


grained 
table feeds, and 
vertical spindle 
reversible 


close 
also those of carrying 
ure obtained 

direct 


motor, feed-change 


A.V.M. | 


wear- box he feeds are selected by the levers seen to | 
the left of Fig. 2, which gives a view of the front of the 
machine rhe levers are fitted with a quadrant at 
the base, the surface of which carries a plate engraved 
with the different rates. The particular rate required 
is read off directly in conjunction with an index 


pointer \ green light shows when the 


engaged Che whole control may be put out of action 
by a kick-out switch; an adjustable 
sutomatic stop is provided on the table 

he 


ways 


in an emergency 


mounted on 
as will be gathered from 


saddle is 


und, 


horizontal-spindle 
on the column face, 


Fig. 1, is counter-balanced Hand adjustment is 
effected by a steel screw, the actuating gear being a 
large capstan wheel with micrometer readings. The 
vertical-spindle saddle is mounted on a cross arm 


moving on the columa wavs and is traversed by a 
separate reversible motor mounted on the top « f the 
olumn. The vertical traverse of the arm is controlled 
by push buttons on the front of the bed, limit switches 


being fitted to prevent over-running. The arm can be 
The maximum 


height when a face cutter is used on the vertical spindle 


solidly locked in any desired position 


is 36 in The saddle is carried on ways on the face of 
the arm its weight being taken on hardened and ground 
Nitralloy steel strips to reduce friction. The feed 
changes are the same as those for the table. When 


hand adjustment is required, the feed traverse is di 
rhe three motors, viz., those for 
the drives and feed motions, are electrically interlocked, 
o that in the event of the failure of the spindle drive 
the saddle and table feeds are 
ction 


engaged by a clutch, 


spindle when the table motion is required for setting 
purposes. The drive to the gear box is by a constant 
through high-efficiency 
The change gears are of nickel-chrome 
on six splined shafts The 
sutomath 

The 


change gear 


speed motor worm -gearing 
steel mounted 
lubrication is entirely 
spindle speeds are ontrolled by 
box the levers for which 
the right of Fig. 1, 
saddle, 


high, 


a nine-speed 
the 
and by a single lever, 
which divides the speeds into three 
rnd rhe combination 
ranging from 20 r.p.m 
lhe starting and stopping of the hori 
controlled by a push-button pendant 
oper iting position, 


are seen on 
cToss arm at 
m each 


ries, viz medium low 
makes available 27 


to 1.000 rf p.m 


changes, 


zontal spindle is 
from the The spindles are of heat 
treated high-tensile steel with six splines, the lower 
ind mounted on ball 


carried in a sleeve 


journal bearings 


bearing being 


and roller Fine micrometer adjust 


ment for the spindles is effected by 
and worm gearing 


t capstan wheel 





feed motion is | 


flat 





immediately put out of | 
\ special switch is provided for stopping the | 


Rapid hand motion is also provided, supplied 
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MACHINE. 








Fic. 2. 


snd a balancing device embodying a spring is fitted to 
the vertical spindle. The spindle nose is fitted with a 
flange for mounting face-milling cutters, and is also 
formed to receive taper-shank cutters and arbors with 
key drive. The lubrication of the machine is centralised, 
and individual oiling points are, as far 
eliminated. It may be mentioned that the design of 
the machine lends itself to variation ; thus the width 
and length of the table can be altered to suit individual 
requirements. An auxiliary circular table 
for use when circular milling is required 


as pe sible, 


can be 


GROUP 


'jncludes four 4: 





oF CONTROLS. 


Chis table is provided with hand and variable sell 
acting feed motion. 








Launcu or H.M.S ForrsicuT.’’—H.M.S. Foresight 
the second of two destroyers under construction by Messr> 
Cammell, Laird and Company, Limited, was launch« 
at Birkenhead on June 29. She has a length of 318 ft 
a beam of 33 ft., and her standard displacement 
1.375 tons on a mean draught of 8 ft. 6in. The estimatec 
horse-power of her engines, on full-power trial, is 36,000 
Her armamett 


and the corresponding speed 35) knots. 


7-in. guns. 
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TOOL FOR PRODUCING TRUE 
CORES OF CLAY. 


Amon all the problems which confront an architect | 


or structural engineer when designing a heavy structure, 
none is of greater importance 


tions, and the consideration given to this should be | 
There have been not | 


of the most thorough nature. 
a few cases in recent years in which important structures 
have shown signs of collapse, due to some fault in 
this connection. Important structures designed and 
erected 50 or more years ago were not designed to 


withstand the excessive vibrations of traffic conditions | 


which at that time were not anticipated, and as it is 
reasonable to suppose that conditions will not tend to 
improve as time goes on, every care should be bestowed 
on the question of the size, depth and design of the 
foundations for future structures of a heavy and 
important nature. 

At the present time, consulting engineers, architects 


ind others are naturally becoming more exacting in | 
their requirements in this respect, and are rightly | 
insisting on a thorough examination of the site of | 


proposed works usually by boring a series of test holes 





























Fie. 1. Fig. 2. 


‘t various positions. While it is a comparatively 


than that of founda- | 


casy matter to produce suitable specimens in the form 
of solid cores, on which to form judgment, from hard | 


strata, it is an entirely different proposition when soft 
strata are encountered. In these it is 
arrange for cores to be cut and withdrawn without 
distortion; but for a really scientific analysis to be 


difficult to 


E-NGINEERING. 


AND THE ATLANTIC 
FERRY.* 


By J. AUSTIN. 


Tue North Atlantic has always been a field for 
| enterprising shipowners. Advantage has been rapidly 
ken of improved methods of marine propulsion, for 
history shows that the fastest and most comfortable 
|ships have always taken the cream of the traffic. In 
|the struggles for supremacy between the more notable 
| lines, such as the Cunard, White Star, Collins, Inman, 
|Guion, Hamburg-Amerika, and Norddeutscher Lloyd 


| 
| LIVERPOOL 


| Lines, the names of companies have been usually 
|associated with these conflicts, but the responsibility 
|for their conduct has usually fallen on individuals 
who have always been men of foresight and courage. 
Since the advent of the steamship, Liverpool has been 
fortunate in having such men as Cunard, Maclver, 
| Burns, Inman, Guion, Ismay, Graves, Johnston, 
Leyland, Inverclyde, Booth, Allan, Royden, and Bates 
to guide the destinies of her shipping companies. 
Inauguration of the Sailing Packet Service-——The 
inauguration of the first regular sailing packet line as 
|@ private enterprise in the year 1816 marks an epoch. 
Prior to that date, the only regular service had been 
'that of the State, maintained by the British Post 
| Office packet brigs for the conveyance of mails, and 
to facilitate Colonial administration, accommodation 
being provided for a few passengers. The Post Office 
packet service commenced its regular schedule to New 
York at the end of 1710 with the sailing of the packet 
brig Royal Anne. These made the passage 
from Bristol to New York in about fifty days, and 
the eastward run in about twenty-eight days. In 
1783, when the United States had become independent, 
Halifax was made the mail terminal port on the 
American side. It was at about this time that Liver- 
pool began to take its share of the trade in competition 
with London, to which port most of the few private 
ships which competed with the Government packets 
had initially plied. In 1816, the year after the restora- 
tion of world peace, an American line, the Black Ball 
Line, started the first regular packet service between 
New York and Liverpool, with four 500-ton flush- 
decked full-rigged ships. Later, four more ships were 
added to the service, enabling the Line to dispatch a 
ship from New York twice a month with remarkable 
regularity. The average passage during the first nine 
years of the firm’s existence occupied twenty-three 
days eastward and forty days westward. Fifteen days 
eighteen hours was the record eastward passage. 
Following the success of the Black Ball packets, 
numerous other American packet lines were founded. 
These lines had command of the traffic of the Western 
Ocean, and held it until steamships forced them out 
of the North Atlantic trade. The Dramatic Line 
packet Roscius can be taken as typical of the sailing 
packets. Her dimensions were: Burthen, 1,100 tons ; 
length of main deck, 170 ft.; length of spar deck, 
180 ft.; beam, 364 ft.; depth of hold, 22 ft. Not- 
withstanding the comparatively small size of the 
sailing packets, as compared with present-day passenger 
liners, large numbers of passengers were carried. 
From five toseven hundred emigrants would be carried in 
one ship, every cubic foot of space being used. Steerage 
passenger rates varied from 31. 10s. to 5/., each passenger 


vessels 


| providing and cooking his own food. It was not until the 


made and the safe loads at various depths calculated, | 


it is essential that specimens should be withdrawn 


irom the borings with the minimum amount of inter- | 


ference. In connection with the rebuilding of a well- 


| three tiers of bunks made out of rough boards. 


known bridge, Messrs. Le Grand, Sutcliffe and Gell, | 


Limited, of Southall, Middlesex, were called upon to 
produce, for scientific analysis, true cores of clay, 
, clay in its undisturbed condition and free from 

effects of compression or distortion. For 

urpose they devised the special tool illustrated in the 
nnexed Fig. 1, which is capable of producing true 
pecimens from soft strata and was successfully em- 
ployed in the contract in question, producing excellent 
~amples of the London clay. 

The tool consists of a plain tube of a wall thickness 
of 0-125 in., with part of the wall cut away as shown. 
lo facilitate the removal of the claycore, Fig. 2, without 
breaking, the outer tube is fitted with a detachable 
split sleeve slightly shorter than the outer tube. A 
special cutting edge is formed at the lower extremity 
f the tool which gives the necessary feed and enables 
the slay to be cored out with the minimum of com- 
pression to the material. This is a vital factor when 


the 


scientific experiments have to be carried out on actual | 


“pecimens. It is capable of cutting cores 15 in. to 
18 in. long from almost any depth below the surface, and 
the consulting engineers in the case cited above were 
entirely satisfied. The results were so satisfactory 
as to leave little doubt that with a tool of this descrip- 
tion it will be possible to procure reliable data instead 
of conclusions having to be based largely on conjecture 


when test borings are made in soft strata. 


' Engineers at Liverpool, June 26, 1934. 


the | 





middle “ forties” that regulations were passed which | 


made shipowners supply all steerage passengers with 
bread and potatoes. The sleeping accommodation for 
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| Wood and Company, of Port Glasgow. Fulton estab- 
| lished steam navigation in America, and Bell did the 
|same in Europe, but the most notable of all the early 
marine engineers was David Napier, who first intro- 
| duced steam vessels for cross-channel communication 
between England and Ireland, and England and France, 
and was the first to evolve the method of finding the 
|most suitable ship form by testing the resistance of 
|models in a tank. 

| First Crossi ngs of the Atlantic Ocean by Steamships.— 
|In 1819, the paddle steamer Savannah crossed the 
Atlantic from Savannah to Liverpool. As her engines 
| were only running for eighty hours out of the twenty- 
jnine days eleven hours taken on the passage, she 
|cannot claim to be the first vessel to cross entirely 
junder the power of steam. She actually arrived off 
Cork with insufficient coal to raise steam. Fourteen 
years later, the Royal William, a Canadian-owned 
| steamer built at Quebec, in which a Mr. Samuel Cunard 
|was interested, sailed from Pictou for London. 
| After very stormy weather, necessitating repairs at 
| Cowes, the voyage to London was completed in twenty- 
| five days from Pictou. Although it was not a triumph 
of speed, the completion of this voyage disproved the 
| contention held at that time that a steamer could not 
carry enough fuel to propel her across the ocean. 
ay years after the advent of the Royal William, 





an American named Junius Smith, resident in this 
| country, and MacGregor Laird, brother of John Laird, 
|of Birkenhead, took a leading part in the formation 
|of the British and American Steam Navigation Com- 
| pany, which contracted with Curling and Young, of 
London, to build the hull, and with Robert Napier, 
of Glasgow, to supply the machinery, for a paddle 
| steamer to run from New York to Liverpool and London 
|alternately. The vessel was called the British Queen. 
She was of 1,862 tons and 700 h.p., and commenced 
her first voyage on July 12, 1839. A sister vessel, 
| the President, built by the same builders and engined 
|by Fawcett Preston and Company, of Liverpool, 
| sailed from New York in 1841, but was never after- 
| wards heard of. This, together with the advent of 
|the Cunard Line, caused the enterprise to end in 
jogs Two other notable crossings were those of 
| the Sirius and Great Western, the former of which 
| had been chartered by the British and American 
| Steam Navigation Company because of delay in com- 
|pleting the British Queen. The Sirius started from 
|the harbour of Cork on the morning of April 5, 1838, 
and arrived at New York on April 21, making the 
voyage from Cork to New York in 16} days. The 
Great Western, which was built by William Patterson, 
of Bristol, for the Great Western Steam Ship Company, 
left Bristol on April 8 and arrived at New York also 
on the 22nd, 12 hours after the Sirius, having taken 
13} days on the passage. 

First Regular Steam Packet Service.—It was only in 
the year 1838 that the practicability of establishing 
|regular steam communication with America was 
|demonstrated beyond a doubt. The success of the 
Great Western and other vessels so impressed the 
British Government with the obvious superiority of 
|steamships over sailing vessels as a faster and more 
reliable means of transit for postal matter, that they 
|invited tenders for the future conveyance of the 
|American mails by steam vessels. One of these 
‘circulars found its way into the hands of Samuel 
Cunard, of Halifax (Nova Scotia), agent there for the 
| East India Company. The idea of starting a line of 
| steamers to connect the two countries had been con- 





the emigrants was of a primitive nature, consisting of | Sidered by him as early as 1830, when the building of 


As 
the height between decks was only about 6 ft., the 
spacing between the bunks made it impossible to sit 
uperect. In gales the hatches had to be battened down, 
with resultant lack of ventilation. The sailing packets, 
even when they became larger towards the end of their 
era, always had the disadvantage of being at the mercy 
of the'wind and tide, the sailing of the packets often being 
delayed by adverse winds. Ship fever, smallpox, cholera, 
and other contagious diseases were common. Not the 
least attempt was made to divide the sexes or to 
provide even the most elementary amenities of life, 
but the passengers themselves seem to have done as 
much as they possibly could to improve matters. 
Another possibility under the prevailing conditions 
was starvation. In 1837, the emigrant sailing ship 


Diamond, carrying 180 steerage passengers, on arrival | 


in New York in February, having taken 100 days on 
the passage, reported that 17 passengers had died of 
sheer starvation. In the first class, or cabin, seldom 
more than 25 passengers could be accommodated, 
having one or two negro stewards, and sometimes a 
stewardess to attend them. 

The Coming of the Steamship.—The experimental 
era in marine propulsion extended from about 1785 
to 1812, when Bell had the little Comet built by John 


* Paper read before The Institution of Mechanical 
Abridged. 


| power of 740. 





|the Royal William was under consideration, and he 
|immediately saw possibilities of carrying out his 
| project under the auspices of the British Government. 
Being unable to raise the necessary capital in Halifax, 
|he proceeded without delay to London, and thence 
|to Glasgow. Here the requisite capital was obtained, 
jand in due course a contract for a period of seven 
| years was concluded between Her Majesty’s Govern- 
iment and the newly-formed corporation, on whose 
| behalf it was signed by Samuel Cunard, George Burns, 
}and David Maclver, three names thenceforth insepar- 
| ably connected with the famous Cunard Company and 
the City of Liverpool. The final agreement required 
|that the service should be maintained by four large 
| steamships, and that fixed dates of sailing should be 
} adhered to. The subsidy was 81,000/. per annum. 

The first four steamships provided by the Cunard 
|Company, or as it was then formally called “ The 
British and North American Royal Mail Steam Packet 
|Company,” were the Britannia, Acadia, Caledonia, 
and Columbia, all wooden paddle-wheel vessels, built 
| respectively on the Clyde in 1840 by R. Duncan, Port 
|Glasgow; J. Wood, Port Glasgow; C. Wood, Port 
| Glasgow; and R. Steele, Greenock, and supplied with 
| side-lever engines by Robert Napier. The Britannia, 
| which was the pioneer vessel of the fleet, measured 
| 207 ft. long by 34 ft. broad by 22 ft. 6 in. deep, with 
la tonnage burthen of 1,154, and an indicated horse- 
Her cargo capacity was 225 tons, and 
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she was fitted for the accommodation of 115 cabin 
passengers, but with no accommodation 
The commencement of this mail service took place 
when the Britannia sailed upon her maiden voyage 
from Liverpool, on Friday, July 4, 1840, for Halifax 
and Boston. She arrived safely at Boston after 
what was then considered a rapid passage of fourteen 
days eight hours 


steerage 


Der elopme nt during the Nineteenth Century Although 
the American shipowners still believed in their wonder 
ful clipper packets, the United States Post Master 
General, seeing, from the Cunard success, the advant 
ages of a regular steamship service for the carriage of 
mails, endeavoured in 1845 to make a mail contract 
with an American firm. The Ocean Steamship Com- 


pany, which finally took up the contract, built two 
steamers, the Washington, which had a tonnage of 
1,640, and the Hermann, 1,734. They had side 


lever paddle engines with 6-ft. cylinders and 10-ft. 
atroke These vessels were full rigged and were good 
sea boats, but had not the speed of the contem porary 
Cunarders, 11 days being the best passage they could 
make \ fortnightly service between New York and 
Bremen, touching at Cowes, 
and in consequence of this, the Cunard Line saw the 
of a direct service to New 
obviously becoming the centre of American business. 
The British Post Office authorities concurred, and 
came to a new agreement with the Cunard line to main- 
tain a weekly service from Liverpool, running direct 
to New York one week, and to Boston by way of | 
Halifax the next. 

At this period, in 1847, there was started in a very 
modest way a sailing packet company which was 
destined to become one of the main competitors of the 
British companies, the Hamburg-Amerika Line. Their 
first ship, the Deutschland, was designed rather as 
« carrier than for speed, but contrived to make her 


was maintained by them, 


necessity 


maiden passage from Hamburg in 40 days. Her | 
gross tonnage was 700, with accommodation for 20 | 
passengers in cabins and 200 in her ‘tween decks. 
Another American company, the Collins Line, was 


founded in the United States in 1848, and commenced | 
business in 1849 with four paddle steamers, the Arctic, 
Baltic, Atlantie, and Pacific. 

\ year later, the Inman Line started its career | 
with the steamer City of Glasgow, which sailed from 
Liverpool to Philadelphia on December 11, 1850. 
This vessel was the first transatlantic vessel to be fitted 
with a screw propeller. The Glasgow firm of Tod and | 
MacGregor built her as a speculation. Her dimen- | 
sions were 227 ft. long by 32 ft. beam and 1,610 tons | 
by builder’s measurement. She had two beam engines | 
totalling 350 nominal horse-power geared to a single | 
shaft with a propeller 12 ft. in diameter and 18 ft. | 
pitch. Accommodation provided for 52 first 
class, 85 second-class, and 400 third-class passengers ; 
third-class passengers had not previously been carried | 
in steam She also had stowage for 1,200 
tons of cargo. The Cunard Line immediately followed 
the example of the Inman Line, and built four vessels 
with third-class accommodation. 

It was not until 1856 that the Inman Line made 
New York their terminal port in America, the sailings 
prior to this all being to Philadelphia. In the mean- 
time, the Cunard and Collins Lines were having a great | 
struggle for supremacy. After long and severe competi 
the Collins Line made their last sailing from 
Liverpool in February, 1858. Two years previous to 
this, another competitor had emerged when the} 
Bremen Senate approved the charter of a new company 
which eventually grew into the Norddeutscher Lloyd. 
This company was formed by combining three small 
companies, the Weser Hunte Company, the Interweser 
Company, and the Oberweser Company. On June 19, 
1858, their first steamer, the Bremen, was dispatched 
to New York. The same year, a French firm named 
Marziou came to an agreement with Napoleon IIT to | 
maintain a service from France to New York and the 
Weat Indies Ultimately they had to abandon the 
contract, but it was taken up by the now well-known 
Compagnie Generale Transatlantique . who in 1864 
decided to open &@ service to New York It was started 
by the new iron paddle-steamer Washington, built by 
Seotts of Greenock, of 3.400 tons, and with engines of 
000 h.p 

In 1860, the Inman Line increased its transatlantic 
» weekly one. From 1866 its ships ran 
week through the busy months and three 
times a fortnight in the winter season. This company 
had taken the Collins Line sailing date, and also had 
the American mail connection. The year 1863 saw 
further developments in the transatlantic services. In 
this year, a syndicate of Liverpool shipping men 
formed the National Steam Navigation Company to 
run vessels between Liverpool and New York. They 
built four ships, primarily intended for cargo and 
steerage passengers. Messrs. Williams and Guion, 
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service to 
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owners of the Black Star sailing packets, after building 
in | 


up & great emigration organisation, commenced 





York, which was 


| the 


|} knots by crossing at a speed of 21-3 knots. 


|no effort to compete with the Norddeutscher Lloyd 
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the steamship business in 1866, with a company regis- |The German vessels, as far as speed was concerned, 
tered as the Liverpool and Great Western Steamship | had the field to themselves until the building of the 
Their | Lusitania and Mauretania by the Cunard Company. 


Company, popularly called the Guion Line. 
first ship, the iron screw-steamer Manhattan, built by 
Palmers on the Tyne, proved so successful that she 


was rapidly followed by others, each of about 3,500 


tons, and capable of carrying about 1,000 steerage 
passengers in addition to cargo. Their later ships, 
built in 
first Atlantic 


1870, for their New York service, were the | 
steamers to be fitted with compound | 
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| CALLENDER’S CABLE RESEARCH 
LABORATORY. 


- ! 
engines, the working steam pressure being 70 Ib. per | reference to the official opening, by Lord Rutherford, 


square inch. 


of the new research laboratory of Messrs. Callender’s 


The year 1869 saw the Inman Line participating Cable and Construction Company, Limited, whose head 


for the first time in the British mail contracts, and | office is at Hamilton House, E.C.4. 


By the courtes) 


the launching of the last of the specially-built passenger | of the firm we are now able to give some particulars 


1,600-ton Black Ball 
The name White Star will always 


sailing packets, the 
Charles H. Marshall. 


be associated with the finest clipper ships in the 
| Australian trade, Pilkington and Wilson being the 
owners of the fleet. In 1867, Mr. T. H. Ismay, of 


Liverpool, purchased the house flag and goodwill of 
this company for a very small sum. After forming 
+ partnership under the name of Ismay, Imrie and 
Company with two other Liverpool shipowners, Mr. 
| William Imrie and Mr. Hamilton Fletcher, Mr. Ismay 
arranged with them to form a company to take over 
the White Star Line with its house flag, as a nucleus 
| for the formation of a transatlantic line. Accordingly 
the Oceanic Steam Navigation Company was formed, 
and in 1871 the new company started operations on 
the North Atlantic with the Oceanic, Atlantic, Baltic, 
and Republic, the first named being the pioneer. 
These vessels established themselves so firmly in the 
favour of the Atlantic traveller, due to their comfort 
and speed, that the: White Star directors decided to 
go a step further and built the Britannic and Germanic. 
These ships held the speed record until, in 1879, the 
Guion liner Arizona took it from them. 

In 1883, the Guion Line added to their fleet the 
screw steamer Oregon, of 7,375 tons, but due to financial 
difficulties, this vessel was sold the following year to 
Cunard Line. Shortly after her purchase, she 
reduced the Atlantic crossing to under 6} days. During 
1884, the Cunard Line added two notable ships to 
their fleet, the Umbria and Etruria, the last of the 
single-screw Atlantic passenger liners. During the next 
ten years a period of severe depression was experienced, 
and there appeared to be more shipping lines engaged in 
the trade than it could support. In 1886, the Inman 
Line went into voluntary liquidation and sold the 
line to the Inman and International Steam Ship (Red 
Star) Company, the Inman Line steamers remaining 
under the same management. In the early “ nine- 
ties,” the United States Post Office entered into a mail- 
carrying agreement with the Inman Line, which really 
acknowledged this line as an American concern. Their 
two ships, the City of New York and City of Paris, were 
transferred to the American flag, and dropping the 


City” from their names, were afterwards known 
as the New York and Paris. The Guion Line, which 
had been in difficulties for some time, sold two of 


their ships, the Alaska and Arizona in 1894. The 
National Line, about the same time, was also declining 
rapidly. In these somewhat discouraging circum- 
stances the Cunard directors had the courage to take a 
very definite step, and brought out in 1893 the twin- 
screw steamers Campania and Lucania,* which were 
a great advance on anything that had preceded them. 

Very shortly after her entry into service, the Cam- 
pania beat the New York eastward record of 20-94 
The 
Lucania, on her maiden voyage, made a record passage 
of 5 days 15 hours 27 minutes for a 2,781-mile course 
to Fire Island, her total time being 6 days 4 hours 
10 minutes from Liverpool to New York. These two 
vessels ended the remarkable series of liners built at 
Fairfield, which began with the Guion liner Arizona 
in 1879. In 1897, the Atlantic records, up to this time 
held by Liverpool ships, were successfully attacked by 
the Norddeutscher Lloyd Line, the twin-screw steamer 
Kaiser Wilhelm der Grosse easily beating the homeward 
record by maintaining an average speed of 22-35 knots.f 
Two years later the White Star Line put on service an- 
other Oceanic, built by Harland and Wolff. She made 


packet | 


} 





flyers’ for speed. She was the first ship whose length 
exceeded that of the Great Eastern, built 41 years pre- | 
viously. At the beginning of the Twentieth Century the | 


| Hamburg-Amerika Line, which had been feeling the com- 


petition of the Norddeutscher Lloyd Line very severely, 
due to the wonderful success of the Kaiser Wilhelm der | 
Grosse, placed in service the Deutschland. The | 
Norddeutscher Lloyd retaliated by building the | 
Kronprinz Wilhelm§ and the Kaiser Wilhelm II.|!| 
| 
. es 
* See ENGINEERING, vol. lv, page 463, et seq. (1893). 
See ENGINEERING, vol. Ixiv, page 415, e¢ seg. (1897). 
See ENGINEERING, vol. lxix, page 59, et seg. (1900), 
vol. ixxi, page 296, e¢ seg. (1901). 
See ENGINEERING, vol. xxii, page 370, et seq. (1901). 
See ENGINEERING, vol. xxiv, page 204, et seq. (1902). 
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and 


of the more interesting items of the equipment of this 
laboratory, which is in some respects unique. We may 
first explain that the laboratory occupies the buildings 
of the old Kensington and Notting Hill power station 
at Wood-lane, W.12, which provide ample space and 
are particularly well suited for their present purpose. 
The chimney, for instance, provides convenient means 
for testing vertically suspended cables. 

As mentioned in our previous note, the main item 
of equipment is a million-volt transformer used for 
high-voltage life tests of cables and auxiliary apparatus 
and flash-over tests of porcelain insulators. The 
transformer, which was constructed by Messrs. Ferranti, 
Limited, is in two units, each having a rating of 
500 kV and 500 kVA, the two units being housed in the 
separate portions of a large building divided by a 
central wall. In the latter is a large opening through 
which it is possible to connect the two units of the 
transformer in cascade for the production of 1,000 kV 
and 1,000 kVA. The first unit of the transformer, 
and the opening through which the cascade connections 
are made, is shown in Figs. 1 and 5, opposite, and 
the second unit is partly visible in the latter illustra- 
tion. It is more clearly shown in Fig. 2, and, as will 
be seen, is mounted on tall porcelain insulators. A 
clearance of 10 ft. to earth is provided in all directions, 
this being necessary since when supplying current at 
1,000 kV the casing of the second unit is charged to 
500 kV by the first unit. In cascade connection the 
primary supply for the second unit of the transformer 
is obtained from a winding located at the high-voltage 
end of the secondary winding of the first unit. The 
transformers can, however, also be operated in parallel, 
giving an output of 500 kV and 1,000 kVA, if required. 
In all cases the overload capacity of the transformers 
enables twice the normal full load to be supplied for 
two hours. In connection with the transformer capa- 
city, it may be noted that the impedance figure for 
the transformers has been brought down to the low 
value of 8-5 per cent., which is of importance in 
enabling the effect of high-powered arcs to be studied. 

It should be pointed out in connection with the 
layout of the transformers, that since they are located 
near the centres of the two parts of the building in 
which they are housed, two working spaces are avail- 
able at the ends of each part. Thus, while the trans 
former is being used for testing in one working space, 
other tests can be prepared in the remaining areas. 

The method of supplying current to the primaries 
of the transformers is interesting. For each a 3,000- 
volt single-phase alternator is provided, the alternator 
being driven by a synchronous motor through a fluid 
gear which enables the frequency to be varied over 
the range from 25 cycles to 75 cycles. For 50-cycle 
work the fluid gear can be locked, giving a straight- 
through connection between the motor and generator 
When not locked, however, the frequency of the 
alternator can be continuously varied over the above 
mentioned range and can be brought to any required 
value within the precision of frequency measurement. 
For any gradual and sudden change of load, the 
desired frequency will be automatically maintained 
within 0-1 per cent. with a time of recovery after « 
sudden change of load of about two seconds. Th« 


fluid gears were designed and manufactured by Messrs 


Haslam and Newton, Limited, who were also respon 
sible for the synchronous motors and alternators 
These machines are cooled by forced-air ventilation, 
the fans and air filters being located on the roof of 
the building. After passing through the machines 
the filtered air, amounting to 13,000 cub. ft. per 
minute, is passed into the main laboratory, and this 
method of air supply has been found to contribut 
materially to the general cleanliness and also to effect 


| economy in the cleaning of insulators and bushings. 


It will be obvious that with plant of this character 
special precautions must be taken to protect th 
personnel, in view of the large amount of preparation 


| work carried out while the transformer units are in use. 


Complete safety has been achieved by connecting each 


| transformer unit into the working areas, one of which. 
}as previously mentioned, is located on each side of 
leach unit, by means of removable ‘bus-bar links. 


Any particular area can therefore be rendered safe by 
removing the link. The usual arrangements are 
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Fie. 1. First Unrr oF 
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provided by which the doors giving access to the 
laboratory are interlocked with the circuit-breaker | 
between the alternator and the transformer, but, in| 
addition, arrangements have been made whereby the | 
removal of the high-voltage link on any one side of the 
transformer results in the door switches on that side | 
being short-circuited. By these means free access is 
given only to those portions of the laboratory which 
t rendered safe by the removal of the 
igh-voltage links. 
\ control room for the two main laboratories has | 
arranged at a height of 8 ft. above the floor level, | 
wge window having been provided practically across | 
whole width of both laboratories that the | 
itor can see what is taking place. There are two 
mtrol desks, which provide for control of the circuit- 
breaker between the alternators and transformers, the | 
voltage, the gap between the measuring spheres seen 
in | 1, 2 and 5, and push-button control for shutting | 
down the alternators; a night switch is also provided 
which, if left in operation, ensures that, in the event | 
t failure bringing out the circuit-breaker, the whole | 
of the running machinery is automatically shut down. 
In addition to the usual instruments, a number of 
special instruments are provided on the control desk, 
to indicate the length of the gap between the spheres 
ind to indicate the frequency. 

For the measurement of high voltage a tertiary 
winding is embodied in the transformers and con- 
nected to a voltmeter on the contro! desk. This gives 
a good approximate reading, but for accurate measure- 
ments two other methods are employed. In one of 
these the secondary voltage is applied toa high-voltage 
condenser and the capacity current passing through 
this condenser is rectified and measured on a direct- 
current instrument. This reading, it should be noted, 
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Fic. 5. Busntne or First TRANSFORMER UNIT. 


is a measure of the peak voltage, irrespective of the 
wave form. Normally, however, it is required to 
know the R.M.S. value of the secondary voltage, and 
this is obtained by the use of a Schering bridge. 

It will be clear that in investigating the cause 
of the breakdown of cable dielectric it is of great impor- 
tance that the current should be interrupted with the 
minimum possible delay as soon as the dielectric has 
failed. For this reason, the protective arrangements 
provide for continuously variable settings from 1 per 
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Hieu-Vo.ttaGe ReEcTIFYING APPARATUS. 


cent. of full load up to twice full load. Two relays are 
provided, one in each core of the supply to the trans- 
former, and these relays are fed by tapped current 
transformers which provide for coarse adjustment 
while continuously variable fine adjustment between 
the tappings is obtained on the relays. Ammeters are 
provided to show the current in the relay coils and it 
is thus possible for the relay to be adjusted to a position 
which is only very slightly in excess of the testing 
condition at any moment. 

To determine the temperature distribution along a 
cable under test, over 100 thermocouple points have 
been run to connection points in various parts of the 
laboratory, so that thermocouples fitted on to any 
cable can easily be connected to the control room. 
Here, any of 50 thermocouples can be connected through 
a rotary switch to a thread recorder for one-minute 
intervals and the thread recorder will thus keep a 
temperature record of all the cables under test in the 
laboratory. It is also possible to connect the recorder 
to any particular thermocouple and leave it continu- 
ously in this position, if it is required specially to 
observe this point. In addition, a double bridge 
resistance-measuring circuit is run round to various 
points in the laboratory to facilitate the estimation 
of temperature at any point. Low-capacity leads, 
suitable for Schering-bridge measurements of dielectric- 
loss angle, have also been run out to various points 
in the laboratory and completely screened interchange 
boxes have been provided which enable the control 
engineer to plug into any cable under test and make 
measurements of the dielectric-loss angle without inter- 
rupting the test. 

An important part of the work of the laboratory 
is the life testing of cables, and equipment has been 
installed to enable long life tests at twice the working 
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voltage to be made on 66-kV and 132-kV cables. The 
capacity of the transformers installed for this work, some 
of which are shown on the left in Fig. 3, is sufficient to 
test 200 yards of cable at the voltages mentioned. 
Two high-voltage transformers have been installed, 
one for 1,000 kVA at 170 kV and one for 500 kVA at 
85 kV. To supply the superimposed loading current, 
for submitting the cables to heat cycles, there are two 
transformers, each supplying 750 amperes at 76 volts ; 
in both cases the secondaries of these transformers 
sre insulated for 170 kV. In addition, there is a poten- 
tial transformer, having a ratio of 170,000: 110, for 
voltage measurement. These five transformers, it is 
of interest to note, have two electrostatic screens 
between the primary and secondary windings. When 
dielectric-loss angle measurements are to be made on 
buried cables, in which the lead sheath is necessarily 
earthed, it is not possible to obtain highly accurate 
results unless the transformers are provided with the 
double screens referred to. The high-voltage trans- | 
formers are supplied from single-phase alternators 
generating at 3,000 volts and driven by synchronous 
motors. It will be noted that this is the same as the 
current supplied to the main transformers so that the 
generating equipment is interchangeable if the necessity 
should arise. The loading-current transformers are 
supplied at 800 volts from “ buck-and-boost ” induction 
regulators operated on the 400-volt supply. As shown 
in Fig. 3, the control room of this laboratory is sus- 
pended from the roof. The whole of the cable-life 
testing equipment has been supplied by Messrs. British 
Thomson-Houston Company, Limited, 

The final item of equipment to which we can refer 
is the high-voltage direct-current apparatus. Its 
special feature is that all the units required are very 
small, so that they can be carried into any position in 
the field. Moreover, the units are largely interchange- 
able so that low-voltage sets can be adapted for higher 
voltages by the addition of components. The method 
depends, as usual, on the cascade connection of recti- 
fying valves, but the special feature of this apparatus 
is the inclusion of isolating transformers in various 
parts of the circuit for the purpose of separating the 
ilternating-current from the direct-current 
stresses, so as to enable them each to be taken on 
suitably designed insulation. The equipment available 
in the laboratory, illustrated in Fig. 4, gives 400-kV 
direct current to earth, but there is no difficulty in 
adding further stages to give voltages of double the 
tbove-mentioned figure. The high-voltage direct- 
current equipment is also used for the location of faults 
on long cable routes and transmission lines. 

In conclusion, we may mention that there are 
dielectrics, physics and chemical laboratories, all 
well equipped for the specialised work required of them. 
There is also a statistical section for collating test 
figures for all the factory products. Close contact 
with the factory is ensured by the fact that a section 
of the research department is permanently located 
there. This section operates a high-voltage laboratory 
in the factory grounds, but regular meetings are 
arranged between the staff of this section and that of 
the Wood-lane Laboratory. It would certainly seem 
that this elaborate equipment and the skill and organi 
sing ability behind it should, in Lord Rutherford’s 
words, enable the firm “to make better cables, both 
for their own benefit and for that of the whole nation.” 
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VISIBILITY OF ROAD SIGNS. 


Wrra the introduction of road signs to warn traftix 
of where conditions may prove dangerous, 
unless caution ix exercised, the selection of the most 
equipment demands careful consideration ; 
often the signs not effective in arresting 
attention lo provide some guide to desirable 
features for such signs and obtain information on which 
proceed, experimental investigations have 
carried out under a joint committee of the American | 
Association of State Highway Officials and the National 
Conference on Street and Highway Safety. A report 
on the tests made and the decisions arrived at has 
been made available, through publication recently in 
Public Roads, the journal of the United States Depart 
ment of Agriculture; Bureau of Public Roads. The 
work, which was carried out by Dr. J. Franklin Meyer 
und Dr. M. G. Lloyd, of the Bureau of Standards, anc 


plac cs 


suitable 
have been 
as 


to been 


Mr. F. W. Mills, of the Bureau of Public Roads, was 
concerned with three principal phases. The first 
embraced personal observations of standard signs 


having different colour combinations for background, 
and warning letters of different sizes without reflector 
buttons. Secondly, observations were made at night 
with signs having reflector buttons, and, thirdly, day 
light determinations were made with the same notices, 
to find what effect on legibility the reflectors had, as 
compared With plain signs. The tests extended over 
sufficient a period to include summer, as well as winter 
conditions, and observations were made in such varied | 
circumstances bright sunlight, rain, snow 


as 


|intermediate size of button. 


ENGINEERING. 
fog and against the changing natural background 
conditions, 

An apparatus was first designed by means of which 
the periods of free observation could be accurately 
measured and changed at will. This consisted of a 
screened eyepiece with two shutters moving in parallel 
vertical planes, and an easel supporting a pendulum, 
by which the time interval could be regulated and 
controlled. The shutters used were held in place by 
magnets. 


to the observers, through changing the order of their 
presentation, and the time periods during which they 
were observed. For night observation, two standard 


motor headlights were mounted in front of the screen, | 
on a) 


and a telescope, with hair lines, was erected 
cross arm between them, to ensure that the light beams 
could be directed to fall upon the screens. Sections of 
roadway were chosen for the work, which were thought 
to present average background conditions encountered 
on the average highway. 


in the morning, and fell directly upon it in the after- 
noon, with all penumbral phases during the day. A low 


concrete retaining wall and a concrete building were | 


on the observer's left: brick buildings and vegetation 
immediately in the rear, and to the right. 
observers were of both sexes, and ranged in age from 
17 to 70 years. The signs used were of the standard 
and design adopted by the American 
Association of Highway Officials. With plain signs 
70 observers were used to make observations at various 
distances from 200 ft. to 500 ft. The time interval for 
legibility ranged from 1-0 second to 0-6 second. The 
latter was apparently the shortest interval in which 
the legends could be distinctly read. Tests at 0-5, 
0-4, and 0-3 second were included, to find whether 
the observer could still see a sign at all, and if so, its 
shape, colour and message. The average of all the 
observations at all distances gave the following results : 
Black letters on a white background, 57 per cent. 
correct ; black letters on a yellow background, 66 per 
cent. correct ; and white letters on a black background, 
59 per cent. correct. At 200 ft. distance, where the 
correct readings ranged from 85 per cent. to 93 per cent., 
white letters on a black background were found to be 
best, but at every other range black letters on a yellow 
background had the advantage of from 5 per cent. to 
12 per cent. over the other combinations. In the more 
rapid tests the superiority of signs made with black 
letters on a yellow background was most pronounced. 


dimensions 


By experiment, it was found useless at night, with 
the headlights in use, to attempt to read daylight signs 
at any distance greater than 200 ft. At ranges in 
excess of this, the black sign could not be distinguished 
from its surrounding background, except when snow 
afforded a contrasting field. In a lesser degree the 
same was true of the yellow background. The white 
background seemed to merge into the illuminated pave- 
ment or snowbank, and, if it was distinguished at all, 
the observers invariably claimed to have seen a yellow 
sign, possibly due to selective reflection, to the 
vellow of the light beam. The tests at 200 ft. showed 
that as a sign the yellow background contrasted most 
distinctly with its surroundings, and was more easily 


or 


recognised than the other two, but the legend was less | 
| legible. 


The reflecting buttons used in the last series of tests 
were white or colourless, and had diameters of 0-95 in., 
0-76 in., and 0-58 in. over the mounting flange. In 
the night tests observations were made with them, 
conducted at 200 ft. and 300 ft., and at 350 ft. for con- 
firmation with the largest sizes. At both of the former 
distances the results were found to be best with the 
Several observers inti- 
mated that the smaller reflectors dispersed the light in 
such a way as to make the words of the sign illegible. 
On the other hand, the small buttons were noted to be 
particularly brilliant, and thus possessed a great 
measure of signal value, by arresting attention. The 
largest buttons were thought to lack brilliance, when 


compared with the other two sizes. Using the medium- | 


sized reflectors at 200 ft., a sign bearing the word 

slow ” was accurately observed to the extent of 94 per 
cent. at 1-0 second time interval. When the period 
was halved, the accuracy was reduced by 6 per cent., 
but in the case of the largest reflectors, the drop was 
per cent. With the smallest buttons in use, the 
word curve ’’ was ple ked out on the average 18 per 
cent. less accurately than the word “ stop.” Confirma- 
tion of this, at the longer distance, seemed to justify 
the assumption that legibility was greatly impaired by 
glare. In daylight conditions the accuracy of observa- 
tion of a sign with reflectors was found to be less than 
that of a simple daylight sign for all time intervals under 
1-0 second. 

All the evidence obtained pointed to the conclusion that 
black letters, or designs, on a yellow background are 
superior to black on white or the reverse, under all 
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Attempts were made to eliminate errors in | 
observation due to the signs displayed becoming known | 


The road used ran directly | 
east and west, so that sunlight was behind the sign | 


The | 
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highway. For reflecting signs, colourless buttons of 
0-76 in. diameter, with a minimum spacing of 1| i: 
centre to centre, were found to be the most efficient 
For rural use a smaller button has a superior long- 
range signal value, but is less readable. The use of 
symbols, except for the arrows indicating curve or 
direction, is not considered as effective as outlining 
|the sign with buttons, and giving warnings of 
hazards, such as narrow bridges, highway intersections 
and other circumstances by means of the shape of th: 
plate. 





RESISTANCE TO WEAR OF STONE 
FLOORING. 

Tue physical constants of substances utilised fo: 
some specific purpose are often not known with an) 
certainty, so that it is not possible te forecast thei: 
behaviour in service. No information, for instance. 
has been available for the natural materials used for 
the stone treads and floors of buildings, but the Bureau 
of Standards of the United States Department of 
Commerce lately instituted research work on _ the 
subject, and a recently issued report, on “ Wear 
Resistance of Natural Stone Flooring,” prepared by 
Mr. D. W. Kessler, shows that this test-work has 
thrown some light upon this subject; and it is now 
clearly possible to make certain comparisons between 
such materials without. much loss of time. Ordinary 
hardness testing is not suitable for the purpose, neither 
are the devices used for it well adapted to the work. 
For these reasons, a new abrasion apparatus was 
designed. Having obtained results with this, it next 
became desirable to ascertain to what degrees thes« 
conformed with the resistance to wear shown in actual 
experience, for which purpose investigations were made 
| with 22 materials in actual service. A high degree of 
correlation was found to exist, and it is likely, therefore, 
that the method will serve the useful purpose of 
enabling approximate forecasts to be made of natural 
stone flooring materials. i 

The apparatus devised consists essentially of a 
revolving dise, pressing against the specimen, between 
|which abrasive is continually fed from a hopper. 
| Constant weighings of the specimens, in a dry con- 
| dition, show the reduction due to wear in equal time 
|intervals under the applied loads. On the scale 
|adopted an index number of 180 was given for th: 
most resistant material, quartz, and a value of between 
15 and 20 was found for substances commonly used 
|for flooring purposes in America, such as marble, 
| limestone, sandstone, granite, serpentine and travertine. 
| All materials, however, showed considerable variations 
from an average value. Seventy-eight marbles were 
“Re a third of which were imported from Germany. 


Belgium, Norway, France, Italy and Algeria. Among 
these were a certain number of dolomitic marbles, but 
the results did not show that the contention 
mineralogists, that the dolomites are harder than the 
calcitic marbles, had any actual relationship to thei! 
wear-resisting properties. The range proved to be 
from 7 units to 42 units on the scale. Limestones and 
sandstones had a range up to 26 units, but domestic 
slates only gave from 6 to 12 on the scale. All the 
granites tested showed very high values, and the 
| figures were increased as the depth of abrasion was 
increased, substantiating the theory that hand stones 
are injured to some extent near the surface, by the 
finishing process. Their range was from 44 units to 
66 units. Materials formed from igneous rocks by 
surface weathering, such as serpentines and chloriti 
amphiboles, showed wide variations in resistance to 
abrasion, depending upon the degree of weathering. 
It has long been recognised that floor-surfacing materials 
should be adapted to the traffic conditions, though this 
is not always acted upon. T 


ot 


It is suggested that under 
this test, materials for railway stations, hotel entrances 
and departmental stores, should give as high a figuré 
as 15 at least, and in some cases 20, but for a large 
percentage of floor areas, with traffic conditions that 
are not so severe, good results may be obtained with 
materials of values as low as 6 units. The selection of 
materials of equal resistance characteristics is essential 
where different colours are required to conform with a 
pattern, or design, a point which many old buildings 
now emphasise in a very uncomfortable manner. 








LEIPZIG AutcuMN Farr It has been officially 
announced that the Leipzig Autumn Fair will take 
place from August 26 to 30. The London office of the 
Fair is at 34-36, Maddox-street, W.1. 

Tue Arrway Time-Tasie.—The first issue of 7/ 
Airway Time-Table has recently been published 
Messrs. Roadway Publications, Polebrook House, Gold: 
Square, London, W.1. This contains complete tim 
tables and particulars of fares and luggage rates for a 
European air services, including those to the Far Eas 
and South Africa. Maps of the air routes in Grea 
Britain and in Europe are included. The book 
comprehensive, well printed, and easy to use, and t! 
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THE NATIONAL PHYSICAL 
LABORATORY. 


Tue work of the National Physical Laboratory, 
since its foundation some thirty-five years ago, has 
uniformly attained so high a standard of excellence 
as to attract the attention, no less than to command 
the respect, of scientific men both at home and 
abroad. In these latter years, however, when the 
industrial applications of physical science are 
generally acknowledged to be of first-rate national 
importance, and when the investigation of industrial 
problems occupies an increasingly prominent place 
among the research programmes in all departments, 
the utility of the work carried on at the Laboratory 
can never be fully realised until manufacturers 
generally, and engineers in particular, are aware of 


Fig.1. 








| 

| which is so attractive a feature of the annual recep- 
|tion, provides a most valuable supplement to the 
recently published report* for the year 1933 in which 
the work of the various departments of the Labora- 
tory is not only described in sufficient detail to 
warrant the close attention of engineers and scientific 
men generally, but is accompanied, as shown in the 
following account, by numerical data, many of 
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fracture. Further tests of crystals grown by the 
Bridgman process are therefore being undertaken, 
although it appears, at least from the present one, 
that the method of preparation does not affect the 
validity of the resolved shear stress law which defines 
the operative slip planes. Of the two specimens 
prepered by strain and heat-treatment, one has been 
tested under reversed bending stresses, the other 













under a combination of reversed bending and re- 
versed torsion. The results of these tests prove the 
general application of the resolved shear stress 
law and exhibit the variation of slip-band spacing 
engineers of the most complete knowledge possible | and related phenomena with the value of the resolved 
of the behaviour of materials of construction under |shear stress. In the endeavour to obtain more 
the action of repeated stresses is reflected not only | direct evidence of the nature of hardening and 
in the volume and variety of the work on these | fatigue cracking, future attention will be directed 
subjects now in progress, but also in the attention |to a critical examination, by the aid of X-rays, 
of the disturbed state of the 
crystalline structure of materials 
following permanent deformation 
by fatigue. 

The combined bending and torsion 
experiments referred to above have 
been carried out on a machine which 
has been evolved and constructed 
in the Engineering Department for 
the systematic study of these con- 
ditions of alternating stresses, which 
are of common occurrence in many 


which are of immediate practical utility. 
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Fatigue and Corrosion-Fatigue.—The importance to 






















engineering components, ¢.g. crank- 
shafts. Two machines have been 
















made, the second incorporating cer- 
tain improvements of detail, but 
both embodying the same essential 





















principle whereby cycles of reversed 
plane bending stresses, or reversed 
torsional stresses, or any desired 
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the extent—often unsuspected—to which the 
ment of products and means of production. A 
notable result of the appreciation of their respon- 
sibility and opportunity in these directions has been 
the institution, by the Executive Committee, of a 
series of lectures which have been delivered during 
1933 by senior members of the staff, on various 
aspects of their work, at a number of provincial 
centres. Besides engineering research, the lectures 
have dealt with such related matters as the measure- 
ment and suppression of noise, gauging and fine 
metrology, refrigeration, aeronautics and metal- 
lurgy. The appreciation received by the committee 
im connection with these lectures has encouraged 
the continuation of the scheme during 1934. A 
further opportunity for some 4,000 representatives 
of industry to make themselves personally ac- 
quainted with the work of the Laboratory is afforded 
by the annual inspection of the general board. 
This year’s inspection, held on June 26, was referred 
toin our issue of June 29 (page 737). It was 
ittended by a large assembly, who were received 
by the chairman, Sir Frederick Gowland Hopkins ; 
Lord Rayleigh, chairman of the Executive Com- 
mittee; and Sir Joseph Petavel, director of the 
Laboratory. The Royal Society have appointed 
Mr. H. E. Wimperis and Dr, W. H. Hatfield as 
members of the Executive Committee, in place of 
the retiring members, Sir William Larke and Sir 
Eustace Tennyson d’Eyncourt ; the latter of whom, 
however, has consented to retain the chairmanship 
of the Advisory Committee for the Froude Labora- 
tory. The exhibition of researches in progress. 





| which is devoted to funda- 
results of that work can be applied to the improve- | 
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mental research with the 
object of ascertaining the 
ultimate character of 
fatigue failure. In the 
latter connection, the 
necessity of correlating the characteristics of de-| combination of the two, can be applied. Fig. 4* 
formation of metals with their atomic structure has|shows the general appearance of the machine, 
led to the use of single crystals as a means of reduc- | whilst its mode of operation can be followed by 
ing the number of variable factors under experi-| reference to the elevations and plan in Figs. 1 to 3. 
mental observation. The preparation of single | One end of the specimen K is rigidly clamped in a 
crystals large enough to serve, after machining, as| movable bracket H bolted to the casting G, which is 
fatigue test pieces, is a difficult matter and varies| mounted on a massive base-plate B. The other 
according to the metal. Thus, single crystals of | end of the specimen is held in the collar C, to which 
zinc, bismuth, silver or copper, are usually prepared | the arm A is pivoted about a vertical axis passing 
by Bridgman’s method of slow cooling from the| through the centre of the specimen. The disc D, 
melt, whereas aluminium and iron are more satis-| carrying an out-of-balance mass W, is supported 
factorily converted to single crystal form by the|on a horizontal axle F and belt-driven by the 
strain and heat treatment methods due to Carpen- | synchronous motor M. The axle F is held between 
ter and Elam. The question therefore arises| two pairs of horizonta! plate springs E, and further 
whether the mode of preparation affects the be-| connected by links J to the centre of percussion of 
haviour of single crystals subject to fatigue stresses, | the arm A. The principle of operation of the machine 
and this has been investigated with single crystals of | is that the out-of-balance force, developed at the 
aluminium which can be produced by either of the | axle of the disc, is transmitted as an alternating 
methods mentioned. So far as these experiments | moment through the arm to the specimen. By ‘the 
have proceeded, the results are inconclusive owing | use of a very flexible specimen, the speed of the dise 
to the peculiar orientation of the slow-cooled| can be adjusted, by varying the ratio of the pulley 
crystal. Under alternating torsional couples, this| diameters, to the resonant frequency (2,120 per 
specimen showed slip bands of abnormal appearance | minute) of all the parts vibrating at the end of the 
and eventually failed, also abnormally, by complete | springs, all inertia forces save those due to the out- 

7" — eee | of-balance masses being thereby eliminated. Figs. 

* The National Physical Laboratory Report for the | . 
Year 1933. Published by H.M. Stationery Office for the 
Department of Scientific and Industrial 
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* The permission of the Controller of H.M, Stationery 
Research. | Office has been obtained for the reproduction of the 
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1 to 3 show the setting of the machine to apply 
reversed plane bending stresses. The bracket H, 
carrying with it the collar C, can be rotated and 
clamped in other positions so that the arm A makes 
an angle @ with the longitudinal axis of the specimen, 
as shown in Fig. 4. The bending moment applied 
to the specimen is then proportional to cos @ and 
the torque to sin 6, the two stresses being in phase. 
The machine is calibrated directly by observing 
(with the aid of mirrors shown in Figs. 4 and 2 at the 
side of the collar C) the strain of the specimen under 
running conditions and under deadweight loading. 
Information regarding the true stress criterion 
governing fatigue is needed in connection with the 
general problem of failure of materials in relation to 
condition of microstructure and tensile strength, 
and a comprehensive research is now being con- 
ducted with these machines on plain carbon and 
alloy steels and a representative selection of cast- 
irons. 

Among the less fundamental aspects of fatigue 
now undergoing examination, special interest 
attaches to the effect of surface conditions on the 
resistance of various types of steel. Recent work has 
shown that surface carburisation can increase by 
20 per cent. to 40 per cent. the fatigue-resisting 
properties of unmachined rolled plates of ordinary 
commercial carbon spring steel. Unfortunately, 
surface carburisation appears to have no beneficial 
action on the reduction of fatigue strength arising 
from surface irregularities. Table I gives the results 
of experiments made to investigate the effects, 
separately and in combination, of surface decarburi- 
sation and irregularities in the form of semi-circular 
grooves about 0-004 in. deep. 


Taste I. 
Endurance Limit 
(Rotating Bending) 
tons per square inch. 
rreatment of 
Specimens. 
Chrome Silico- 
Vanadium Manganese 
rel. Steel. 


Surfaces completely machined 
and polished after hardening 
and tempering | +42 +46 

Material machined and pol- 
ished, then hardened and 


' 

tempered . | +31 +24 
Surfaces completely machined 

and polished, and specimens 

wzrooved after hardening and | 

tempering . oy +20 +21 
Surfaces machined and pol- | 

ished, then decarburised, | 

then hardened and tempered | +20 +21 
Surfaces machined, then decar- | 

burised, grooved and finally 

hardened and tempered +15 +11 


The combination of surface grooves and de-| 
carburisation can produce an endurance limit only 
about one-quarter to one-third of that given by the 
material in the completely polished condition. 
Apart from the usually prohibitively expensive 
procedure of machining the surfaces of spring 
plates, no means of overcoming the ill-effects of 
irregularities of shape have yet been devised. Other 
experiments have shown that the harmful effects 
of the ordinary black surface of spring plates are 
equally important as regards repeated impact 
stresses, the fatigue limits being only 0-2 to 0-3 
of those obtained with machined and polished 
specimens. In the case of forgings of high-tensile 
steel of 120 tons per square inch tensile strength, 
the fatigue resistance is particularly high when the 
surfaces are machined and polished, but lower than 
that of ordinary mild steel when the forgings were 
not machined. 

A comparable influence «cf surface condition on 
fatigue limit has appeared in the course of a general 
investigation of electric welding now in progress on 
behalf of the Steel Structures Research Committee 
of the Department of Scientific and Industrial 
Research. Repeated direct tensile stress fatigue 
tests on unmachined butt-welds have shown an 
endurance limit, on a 10,000,000 stress-cycle basis, 
of about 8 tons per square inch range, compared 
with 13-5 tons for machined butt-welds and 16 tons 
for the parent metal. Apart from this surface 
effect, deposited weld metal and actual fillet and 
butt-welded joints, in all cases produced by the use | 
of a high-class covered electrode, are revealing | 
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interesting properties. Thus, complete static tensile | for mild steel. The superiority, mentioned above, 
and Izod tests on deposited weld metal show | ofthe parent metal over machined butt-welds under 
mechanical properties approximating to those of | repeated direct tensile stress has been ascribed to 
mild steel. Rotating bending fatigue tests on|the presence of very small internal holes and 
deposited weld metal, however, have an endurance irregularities in the weld metal. Fig. 5 shows the 
between + 8 tons and + 9 tons per square inch, | fractured section of a butt-weld where fatigue failure 


as compared with about + 12 tons per square inch | originated at a small internal cavity, while Fig. 6 
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shows a similar fracture in which the fatigue flaw 
started at a place in a double Vee butt-weld where 
poor penetration had occurred at the junction of 
the Vees. As regards longitudinal fillet welds, 
repeated direct stress fatigue tests suggest that 
stress concentrations occurring in the plates of the 
parent metal at the ends of the welds tend to produce 
fatigue flaws. Uneven distribution of stress is also 
of importance in longitudinal fillet welds. So far 
as this work has proceeded, the fatigue results for 
both longitudinal and transverse fillet welds are 
low, indicating safe stresses of the order of 7 tons 
per square inch range. This is a mean stress based 
on the throat areas of the welds, and compares with 
a failing stress of 27 tons per square inch obtained 
in static tests on similar welds. 

Perhaps the most important item of research on 
corrosion-fatigue now in hand in the department is 
an experiment to ascertain whether failure by 
corrosion-fatigue occurs primarily in regions where 
appreciable plastic deformation has already occurred, 
or in those where plastic deformation is still in 
progress. A single crystal specimen of aluminium 
is being subjected in air to a range of stress which 
would not produce failure in air, but would certainly 
do so under corrosion-fatigue conditions. After 
plastic deformation has been exhausted, the speci- 
men will be repolished and the test continued at 
the same stress with the specimen subjected to 
corrosion-fatigue by immersion in tap-water. 

From comparative experiments in air and in 
vacuo, it has been known for some time that the 
usual atmospheric conditions surrounding a specimen 
under fatigue exert a varying degree of corroding 
influence. In this connection, lead is an especially 
interesting metal, since the exclusion of air, by 
means of oil or even acetic acid, considerably delays 
the progress of fatigue. At an endurance of 
30,000,000 cycles, for instance, the stress range, 
in vacuo, is 2-17 times that in air, and the ratio 
has been found to increase with increasing eridur- 
ances. Tests of a similar nature have now been 
conducted on plain and deoxidised copper to 
decide whether the different character of the occluded 
gases present in the two materials affects the relative 
values of the air and vacuum fatigue limits. The 
experiment has yielded negative results, the increase 
of fatigue limit, in vacuo, as compared with that in 
air, being 7 per cent. in both cases. Further trials 
are now in progress, in which the specimen subject 
to fatigue is surrounded by pure air, either dry or 
moist, with the object of segregating the effects of 
these constituents of the atmosphere. Results 
obtained with copper show that practically all the 
decrease of fatigue range in air is due to water vapour 
acting directly or as a catalytic agent. With brass, 
however, only part of the effect can be ascribed to 
moisture. 

An important new research has just been com- 
menced on the behaviour of boiler plates under 
corrosion-fatigue conditions such as those which 
might occur in a boiler. An essential feature of 
the processes inducing failure is that the plates are 
subject simultaneously to the corroding agent 
and to a cyclic range of stress. As a means of 
simulating these conditions in the laboratory, the 
apparatus illustrated in Figs. 7 and 8 has been 
designed to apply repeated bending strains to 
specimens in air or immersed in boiling aqueous 
solutions of suitable salts such as sodium hydroxide. 
The specimen is tested as a simply supported beam 
loaded at two points, so that the central portion is 
subject to uniform bending moment. The design 
of the equipment is such that each of the three 
units can accommodate a strip of plate 28 in. long, 
3 in. wide, and } in. thick. By combining two or 
three units, specimens up to 12 in. wide can be 
tested, the maximum load being 7,500 Ib. per unit, 
giving 22,500 lb. for three units in combination. 
Referring to Figs. 7 and 8, the specimens under 
test, Fig. 8, are supported on rollers, clamped at 
one end and freely guided at the other, contained 
in a steel tank which normally contains the corroding 
aqueous solution. The tank in which convectional 
circulation takes place is heated by three gas 
burners, constant temperature being maintained by 
thermostatic control of the gas supply. Load is 
applied by means of rotating cams, driven by a 
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pivoted in ball bearings. The motion of these 
levers is transmitted to an upper set of levers 
through vertical rods and calibrated springs, as 
shown, thus applying predetermined maximum 
loads to the latter levers, which are pivoted on knife 
edges. From the top levers the loading passes to 
the specimens through struts and two-point loading 
brackets below, and best shown in Fig. 8. Pre- 
liminary tests have shown that the machine works 
satisfactorily, and the main investigation of boiler 
plates and riveted and welded joints is now in 
progress. 

Repeated direct-stress tests of light alloys and 
other materials used in aircraft construction are 
being carried out on specimens immersed in a spray 
of 3 per cent. sodium chloride solution to ascertain 
the influence of mean stress on the resistance to 
corrosion-fatigue. The value of various coatings 
in inhibiting corrosion-fatigue is also being appraised 
for specimens of streamline wire steel. The fatigue 
limit of this material is + 24 tons per square inch in 
air, but only + 3 tons to + 4 tons per square inch 
in salt spray. Coated by galvanising, or sherardis- 
ing, or with electrically-deposited zinc or cadmium, 
the steel has shown endurance limits in corrosion- 
fatigue of + 21 tons per square inch and over, the 
sherardising treatment giving particularly good 
results. A related investigation, which has only just 
been started, and for which no results are yet forth- 
coming, concerns the corrosion which sometimes 
occurs when surfaces in contact under pressure are 
subject to slight relative repeated motion, or even 
to vibration with no measurable relative movement. 
To elucidate the mechanism of this type of corrosion, 
which is a serious source of deterioration and trouble 
in machines, ¢.g., aircraft and aero-engines, where 
highly-finished surfaces are frequently reassembled, 
apparatus has been designed consisting essentially 
of three cylindrical rings arranged side by side on 
a central shaft and pressed together axially by a 
spring. The two outer rings are held rigidly, while 
the central one is subjected to an alternating torque. | 
The apparatus has been fitted to an electromagnetic 
alternating-stress machine from which the alternat- | 
ing torque is derived, the specimen rings being| 
enclosed in an air-tight box to enable tests to be | 
conducted under ambient conditions other than 
atmospheric. 





(To be continued.) 








THE BOLOGNA-FLORENCE 
** DIRETTISSIMA.”’ 


Prior to the advent of the Fascist Regime, | 
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ments, had only been prosecuted at an extremely 
slow rate. This was partly due to inefficient 
organisation, partly to the lack of financial means ; 
but more than anything to the fatal policy of 
laissez faire which was formerly so characteristic in 
the country. Some of the projects in question had 
been under consideration for 40 or more years, 
but have been executed by the present Government 
within quite a short period. 

Among the railway projects initiated before the 
advent of the present Government, the Bologna- 
Florence ‘‘ Direttissima ” ranks first in importance 
and magnitude. It also represents one of the most 
interesting examples of modern railway practice. 

The word “ Direttissima ” has no exact equivalent 
in the English language. It means straight-as- 
possible, and applied to a railway indicates a line 
characterised by the maximum possible of straight 
stretches, curves of very large radius, minimum 
gradients and absence of level crossings. The word 
was used for the first time for the Rome-Naples 
“ Direttissima,” which was inaugurated in 1927. 
The expression reminds one of the incident related 
of the Russian Czar Alexander II, who, on granting 
the concession for the construction of the first 
Russian railway from St. Petersburg to Moscow, 
prescribed the track to be followed by taking a 
ruler and tracing a line between the two cities. 

The geographical and topographical features of 
Italy are of a very exceptional character. Geographi- 
cally, Italy is (with the exception of the northern 
part) a narrow strip of land averaging about 150 km. 
in width and extending over a considerable length 
which, on an imaginary line extended from the 
Simplon to the centre of the Bay of Taranto, is 
about 1,000 km. Topographically, this narrow 
strip is traversed in‘a longitudinal direction, almost 
along this same line, by the massif of the mountain 
range of the Apennines. 

Traffic between the agricultural south and the 
industrial north moves in the direction of the plains 
of Lombardy, the Venetian Provinces, and beyond 
towards the international frontiers of Chiasso and 
Brenner, over a system of lines which include that 
of Florence-Pistoia-Bologna (the so-called Porretta 
Line), Florence-Faenza, and Sarzana-Parma. All 
these are characterised by steep gradients, small 


| radius curves, and limited station accommodation ; 
there is no practical possibility of doubling the 


tracks and enlarging the stations. 
This was particularly the case with the line from 


| Florence to Bologna, via Pistoia—a line built 


58 years ago by the famous railway engineer, 
Protsche, and considered for a long while to be one 





motor and worm gear and operating rocking levers 


the Italian State Railways had the reputation of| of the finest pieces of railway work in Europe. 
being amongst the worst in Europe. One of the | This Porretta line has a length of 132 km. The 
first acts of Signor Mussolini was to take in hand | highest point is reached at Pracchia, 72 km. from 
the complete reorganisation of these railways—| Bologna, at an altitude of 2,030 ft. above sea level, 
a herculean task which has no parallel in railway | While the lowest point of the line is at Pistoia, at 
history, and an accomplishment which in itself| an altitude of 536 ft.; the distance between these 
would suffice to ensure to him the enduring grati-' two points is only 24 km. As the difference in 
tude of the Italian nation and of millions of tourists. | altitude between Pracchia and Pistoia is 1,494 ft., 
Travellers need no longer fear a journey in uncom- the average gradient on this section amounts to 
fortable, dirty carriages, jolting over the badly| 1:53, and at some points, and even in tunnels, 
maintained permanent way, and running at a bare | is as much as | : 48. Many of the curves have a 
35 miles per hour past untidy and ill-kept stations, radius of less than 15 chains. The whole line is 
finally reaching their destination after exasperating | Single track, and the length of the sections at 
delays. Instead, fast trains at 60 miles per hour/| Stations is insufficient to accommodate long modern 
travel over completely reconstructed tracks, laid | trains. Topographical conditions make the widen- 
with heavy rails; passengers enjoy clean com-| ing and lengthening of the stations and yards 
partments in smooth-running steel coaches that| impossible. The time taken from Bologna to 
are constantly attended to by travelling attendants ; | Florence is 24 hours, and freight trains, even with 
the stations have been improved, are clean and | double heading, were limited to 23 units, or a total 
pleasant, and planted with flowering gardens ; excel- | weight of 480 tons. The capacity of the line was 
lent restaurant and buffet services are maintained ; | therefore limited to 180,000 wagons annually, and 
unfailing punctuality is the rule, and a courteous | this factor necessitated the diversion of part of the 
and willing staff makes travelling easy. These are | traffic over other lines involving increased costs. 
outward and visible signs of the tremendous change| The inadequate capacity of the Porretta line had 
which has been brought about. To-day the Italian| been recognised for a very long time and the 
State Railways are equal to the best on the | necessity of better and faster communication became 
Continent. | accentuated with the increasing demands for fast 
The reorganisation of the State Railways was | passenger and freight service. The construction of 
entrusted by Signor Mnugsolini to the Minister of| the ‘‘ Direttissima ”’ was approved by Parliament as 
Communications, the ion Costanzo Ciano, to | long ago as 1908. The detailed project required a 
whose energy and indowhitable activity and organi-| very considerable amount of preliminary study and 
sing capacity no small praise is due. The reorgani-| investigation to which reference will be made later. 
sation scheme comprised a number of very important | The complete project was approved in 1912, and 
new works and the completion of others which, | work actually began in 1913 on the length from 
though projected or initiated by previous Govern-| Bologna to Pianoro. The construction of two service 
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lines was taken in hand at the same time. During 
the war this work came practically to a standstill, 
and subsequently the internal political situation, 
with the spreading of communist ideas and the 
general state of disorganisation of the country, 
which at one time was on the brink of a communist 
revolution, prevented anything but very slow 
progress, as may be judged from the fact that up 
till the advent of the Fascist regime only 139 
million lire (at the present value 2,250,000/.) had 
been spent in all out of a total estimated cost of 
1,122 million lire (18,700,0007.).* 

Fig. 1 is a map of the new route from Bologna 
to Prato, on the existing line to Florence (Fir- 
enze) and 14 km. distant from it. The line has 
a length of 82 km. (514 miles) and has been laid 
with double track. The maximum gradients in 
the open are 1 : 83 and 1 : 125 in the tunnels, with 
the exception of the Great Apennine Tunnel, 
where the gradients are 1: 500 and 1:173. The 
curves have a minimum radius of 40 chains on 
the Bologna side and of 30 chains on the Florence 
side. The length of the line (including the above- 
mentioned 14 km. between Prato and Florence) is 
125 km. (78 miles), whereas the Porretta Line has a 
length of 220 km. (137-5 miles). The highest point 
reached is at an altitude of 1,065 ft., Bologna lying 
at an altitude of 144 ft. and Florence at 158 ft. 
Profiles of the new and old lines are given in 
Fig. 3, Plate II, from which the advantage of the 
new will be readily gathered. The journey from 
Bologna to Florence over the “‘ Direttissima ”’ takes, 
at present, 66 minutes, which is a saving of 14 hours 
over the Porretta Line, and it will be possible to 
hau! with the same tractive effort more than double 
the weight than on the Porretta Line. These 
figures demonstrate the value of the new line and 
provide sufficient proof that the large capital 
expenditure involved has been warranted. 

The “ Direttissima ” branches off the line running 
from Bologna to Rimini and Ancona 2 km. from 
Bologna, as shown in Fig. 1, and turns southwards, 
crossing the Savena, on the right bank of which it 
proceeds as far as Pianoro. It runs partly in 
cuttings, partly on embankments, and through a 
few small tunnels. After Pianoro, the line crosses 
the Savena by means of a skew bridge of 6 arches 
(5 spans of 50 ft. and | of 20 ft.) and enters the 
Monte Adone Tunnel, which has a length of 7,135 m. 
(7,803 yards). On emerging from the tunnel the 
lme is in the Setta Valley near Vado, and after 
another short tunnel extending between two via- 
ducts, it crosses over the valley and passes the 
village of Vado on an imposing viaduct of 14 arches, 
consisting of 7 spans of 66 ft. and 7 of 83 ft. This 
is illustrated in Fig. 5, Plate II, among various 
views showing examples of masonry viaducts on 
the new line. These, it will be seen, are all of the 
form of masonry construction for which Italians 
are so noted. The line then continues on the left 
bank of the Setta, and by means of a number of 
viaducts and small tunnels, reaches the station of 
Grizgana. Of the viaducts on this length, mention 
may be made of the one over the Scopa river, 
illustrated in Fig. 6, Plate II, and having 
12 arches of 50 ft. span; of that over the Casone, 
consisting of 14 masonry arches of 40 ft. span ; 
that over the Rio La Quercia, with 11 arches with 
% spans of 66 ft. and 2 of 27 ft.; and finally of 
that over the River Piastola, immediately before 
the station of Grizzana, with 8 arches of 50 ft. 
span. After Grigzana, the line crosses the Farnetola 
valley by means of a viaduct, shown in Fig. 8, 
of 12 arches, of which 11 are of 66 ft. span and 
1 is of 40 ft., and enters the Pian di Setta Tunnel, 
which has a length of 3,049 m. (3,334 yards). It 
next crosses the Brasimone river by a viaduct 
consisting of 3 spans of 83 ft. and 2 of 66 ft., cuts 
through the Ca di Serra in a short tunnel and 
reaches the right bank of the Setta, after having 
crossed the river by means of a skew bridge of 
6 arches, of which 3 have a clear span of 66 ft. 
and 3 of 40 ft. This is shown in Fig. 9, Plate LI. 
Up to this point the line runs on an up gradient, 
with the exception of a short down gradient in 
the Monte Adone tunnel. It continues for a short 
distance on the right bank of the Setta, but as at 





* The exchange of the lira is taken at the average rate 
of the past few months, viz., 60 lire to the £. 


this part the hillsides are very steep and dangerous, 
lon account of instability and the danger of ava- | 
lanches, the river is crossed again by means of a 
bridge, illustrated in Fig. 10, of 5 oblique arches, 
| all of a clear span of 40 ft., and at this point enters 
| the Great Apennine Tunnel, from which it emerges 
| between the villages of San Quirico and Mercatale 
\di Vernio, almost at the junction of the Rivers 
Fiumenta and Bisenzio. 
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A profile of the Great Apennine Tunnel is given 
in Fig. 4, Plate II, and aplan in Fig.2. In Fig. 2, 
an aerial ropeway, for constructional purposes, is 
indicated by a full line, The tunnel is 18,510 m. (11} | 
miles) long, and is held to be the greatest piece of | 
tunnel work in the world, though it is slightly 
shorter than the Simplon Tunnel: but whereas the | 
latter has only a_ single track, the Apennine | 
Tunnel is built for a double-track line. The southern | 
portal is shown in Fig. 7. 

On issuing from the Great Apennine Tunnel, | 
the line crosses the Fiumenta and proceeds on the | 
left bank of the Bisenzio as far as the station of | 
Vernio. It then continues, still on the same bank | 
of the river, with the exception of a short length, 
on which, by crossing the river twice, it turns| 
round the historic Rocca Cerbaia, and descends the | 
Bisenzio valley, with gradients below 1 : 83, finally | 
reaching the station of Vaiano. From here the line | 
continues along the valley until it joins the 
existing line at Prato, the features of this section 
comprising a number of viaducts. 

The double main track has been laid with 18 m. 
rails of 50-6 kg. per m., with 30 sleepers for each 
length. The depth of the ballasting on the main line 
is 25g in. The gauge is 1,435 mm. (4 ft. 84 in.) on 
the tangents and curves of more than 37} chains 
radius, increased to 1,440 mm. (4 ft. 8-7 in.) on 
curves with a radius of 37} chains to 35 chains 
and to 1,445 mm, (4 ft. 8-89 in.) on curves having a 
radius of less than 35 chains. The super-elevation of 
the outside rails in relation to the minimum radius 
of 40 chains on the Bologna side, and of 30 chains 


on the Florence side, is 12 cm. and 13 cm., 
respectively (4-72 in. and 5-12 in.). Curves have 
been connected with tangents by means of para- 
bolic transitions of the third order, according to 
the Nordling method. The total quantity of 
ballasting of the line, including the layout of the 
Bologna Station, amounted to 500,000 cubic metres. 
The total length of rails amounted to 160 km. of 
50-6 kg., and 40-2 km. of 46-3 kg., and 40-3 km. 
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of 36 kg., these latter being employed for sidings. 
This work involved an expenditure of 66 million 
lire (1,100,000/.). There are no level crossings along 
the whole line. 

Ample provision of water has been made for 
drinking and sanitary purposes at the stations, and 
as emergency reserve in case of a breakdown of the 
electric power supply and the consequent necessity 
of reinstating, temporarily, steam traction. Two 
acqueducts deriving supplies from the various 
springs in the Great Tunnel have been constructed. 
One runs towards Bologna for the exclusive use 
of the State Railways, and has a length of 47 km., 
with a flow of 14-5 litres (3-6 gallons) per second 
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the other runs in the direction towards Florence. 
Its length is 31 km. and the flow 110 litres (254 
gallons) per second, of which 70 litres per second are 
intended for the use of the town of Prato. 

It should be mentioned that before reaching a 
definite decision regarding the construction of the 
** Direttissima ’’ very careful investigations were 
made on the possibility of improving the existing 
Porretta line. As a result of this study, it was found 
that the doubling of the track would be feasible, 
and that it would represent a capital outlay much 
below that involved by the construction ofan entirely 
new line; but it was also found that such a solution 
would be unsatisfactory from the point of view of 
railway economics, and the improvement of the 
Porretta lime was therefore wisely abandoned. 


(To be continued.) 


LITERATURE. 


wee 
Technique of Modern Welding. By Professor P. BaRDTKE. 
Authorised English Translation from the Second 
German Edition, with additional matter by the author, 
by Harotp Kenney, B.A. London: Blackie and 
Son, Limited. [Price 15s. net.) 
Tue processes of welding, in particular the electric- 
are system, have been developed and extended in 
application with such rapidity that presentation 
of the technology of the subject in an adequate 
manner in text books has lagged behind. To those 
who have had cause to regret this state of affairs, 








the publication of an admirable translation of the | 


most recent edition, with additions and revisions, 
of the authoritative work of Prof. P. Bardtke, who 
is now the chief engineer and works manager of 
the German State Railway workshops at Witten- 
berge, will prove most acceptable. Each year has 
brought with it new equipment, electrodes have 
been produced to suit the most exacting needs of 
the users, in their efforts to put down weld metal 
of the same physical characteristics as the parent 
stock, and research work has resulted in many 
changes in long-established theories. When such 
matters are properly appreciated, and are put on 
record in a work which also embodies the experi- 
ences of extensive users of almost every form of 
welding, a valuable contribution to the art of 
fabricating metallic structures may be expected. 
Those into whose hands this book comes will 
quickly recognise that it is, perhaps, the most 
valuable contribution that has ever been made in 
this way. To the results of his own work and 
experiences, the author has added the results of 
investigations by others, providing references tc 
original papers, and has thus put the entire subject, 
for the first time, on a proper basis in regard to 
accurate presentation of existing knowledge. The 
book also indicates the more important gaps in the 
technology of the subject and the lines on which 
future development may be anticipated. 

After an introduction dealing with the historical 
development of the various processes, with defini- 
tions, and incorporating the symbol charts of the 
V.D.1L., the book opens with a consideration of 
fusion welding by gas or the electric arc. Equip- 
ment is referred to, and its advantages and draw- 
backs are indicated. The newly-developed generators 
for acetylene, in which pure carbide dust, or a 
mixture of dust and fine granulated carbide, can be 
gasified, are described, as well as those that make 
use of a centrifugal pump for the water sprays. 
The features of the various forms of blow-pipes are 
presented. In regard to electric-arc working, the 
difference in action of bare and covered electrodes 
is shown by the reproductions of oscillograph records, 
which confirm the view that the metal is actually 
deposited in drops. Cinematographic investigations 
with rapid exposures also contribute information. 
The processes of actually depositing the weld metal 
are discussed, discriminating between forward and 
backward welding with the gas blow-pipe, and show- 
ing the advantages to be obtained with the two-flame 
equipment. ‘ Progress ” welding, chiefly developed 
in France and Switzerland, for thick plates, with 
its great economy of gas and consistency of results, 
is another matter that is dealt with, as well as the 
constant-pressure and equal-pressure processes 
and those making use of mixtures of acetylene 
and coal gas. On the electric side of fusion welding, 
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the means of improving the process by using gas 
as a protection for the molten metal, in preference 
to slag, are described. The actual procedure in 
working, to avoid excessive stresses and distortions, 
is clearly indicated, Faulty methods are illustrated, 
and warnings given of what may be anticipated to 
result from them, just as approved methods are 
described to show the troubles they avoid. Different 
metals, of course, require different methods of 
treatment, and the notes given in the book in this 
connection are both clear and accurate. Similar 
commendable consideration is given of pressure 
welding by forge methods, or the electric resistance 
and spot processes, 

The second part of the volume covers the appli- 
cations and testing of welded joints, including notes 
on the training of welders. The quality of the work 
and economy of the various methods is amply 
discussed. Accident prevention requires certain 
provisions, which are indicated. The concluding 
section of the book relates to gas cutting. With a 
commendable thoroughness, the author has surveyed 
the entire field of welding, including modern modi- 
fications which are doing so much to extend its 
applications. It is noexaggeration to say that this 
is the best contribution to the literature of the 








subject that has yet been made available to English 
readers. 


Plastic Molding. By L. F. Raum. London: McGraw- 
Hill Publishing Company, Limited. [Price 18s. net.] 
In this book the author has endeavoured to give a 
comprehensive outline of the methods and equip- 
ment used in the moulding of plastics. He divides 
his book into four sections, dealing, respectively, 
with (1) the elementary process of moulding and the 
chief plastics employed ; (2) types of moulds ; (3) 
moulding presses and auxiliary plant ; and (4) selec- 
tion of machinery, its installation, maintenance, &c. 

We do not entirely agree with his observation in 
the opening chapter, that the electrical heating of the 
press platens is several times as expensive as steam 
heating. This may be so in isolated cases, but in 
most large industrial areas current is produced at 
sufficiently low cost to permit of it replacing steam 
for the heating of the platens at very slight extra 
expense. In this country at least, electrical heating 
is found to be specially advantageous in fac- 
tories possessing no steam boilers, and there are 
many such factories in existence here. It is com- 
monly recognised that the main disadvantage in 
electrical heating lies in the control of the platen 
temperature ; and no doubt this drawback will be 
overcome in the near future by using platens to 
which a water-cooling system is connected. In 
dealing with the various types of plastics, Mr. Rahm 
makes no mention of such important binding mate- 
rialsas-pitches, bitumens, and asphaltums, and whilst, 
in dealing with the synthetic resins, a brief descrip- 
tion is given of phenol-formaldehyde and urea- 
formaldehyde products, but several of the more recent 
types, such as the furfural compounds, receive no 
attention. The important subject of filling powders 
for synthetic resins is dismissed in a few lines with 
the remark “the filler acts as a diluent for 
economy.” We do not think the industry in general 
will agree with such an observation. Usually, the 
choice of filling material and its preparation is just 
as important, and in some cases the substance is 
just as costly, as the resinous binder itself. 

In the part dealing with types of moulds, the 
author gives an excellent description of the various 
classes of mould employed in the industry ; and the 
construction of each class is well illustrated by a 
series of drawings depicting, in cross-section, the make 
up of the mould. With the widening of the sphere 
in which moulded products are used, the demand for 
greater accuracy in the making of these products 
has arisen. The greatest precision is mostly obtained 
in moulded products when these are produced from 
a die made by the hobhing process. In a chapter 
devoted entirely to die-hobbing, Mr. Rahm gives a 
detailed account of the processes used in the United 
States, and as the exact procedure for die-hobbing 
has hitherto been regarded more or less as a secret, 
this chapter should make an appreciable addition 
to the knowledge of those interested. The value of 
the work would no doubt have been enhanced by 
the inclusion of at least one chapter on the treat- 
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ment of the plastics prior to moulding. For 
example, a description of the customary operation 
of incorporating the filler and binder through the 
application of heat and pressure by steam-heated 
rolls is omitted. Also, in the case of gramophone- 
record stock, no mention is made of the blanking 
calenders and similar machinery used in getting the 
material into a form suitable for moulding. The 
author deals with the problem of moulding presses 
in an admirable manner, indicating the advantages 
and disadvantages of each type for a specific duty. 
He does not, however, appear to be acquainted 
with the British swan-neck type of press, in which 
three sides of the working space between the 
platens are free from obstruction, thus permitting 
rapid loading and unloading of the moulds. It is, 
perhaps, a pity that he has not devoted more than a 
few lines to the multiple-platen presses used for 
producing laminated sheet, since this material is 
rapidly increasing in importance, one of its latest 
applications being in the manufacture of silent gears 
and pinions. A brief treatment of the special 
machinery concerned in the manufacture of pipes, 
&ec., in acid-resisting plastic material, of special 
value to the chemical industry, would also have been 
appreciated. A pleasing feature of the book is that 
it is obviously written by a man having a practical 
knowledge of his subject, and the reader is not 
burdened with innumerable references to other 
published work. We believe it will form a valuable 
contribution to the knowledge of the industry in 
general, and, so far as we are aware, as this is the 
first comprehensive text-book on the subject of 
plastic moulding to be published in the English 
language, it should be appreciated both in this 
country and in America. In this work the publishers 
have maintained their well-known high standard 
of book production. 


Die Drehzahlregelung von Asynchronmotoren durch Wech- 
selstrom-Kommutatorhintermaschinen. By Dnr.-Ineo. 
Hans ZABRONSKY. Berlin: Carl Heymonris. — [Price 
14 marks ; bound, 16 marks.] 

Axsout thirty years ago, Continental investigators 

were particulariy active with alternating-current 

commutator motors for use either as independent or 
as auxiliary machines. The problem was fundament- 
ally the same, viz., the discovery of an economical 
mode of speed control with alternating current. 

By that time it was already recognised that the 

plain induction motor was, to all intents and purposes, 

a constant-speed machine. The use of resistances 

was not only wasteful, but the resulting speed- 

torque curve was unsuitable for many drives. In 
order to obtain the valuable characteristics of the 
direct-current motor, the same solution was neces- 
sary, viz., the commutator. Forsmall and medium 
outputs, the single machine provided the solution- 
at a price. For large drives, what came to be 
known as the variable-speed set was the accepted 
solution. In this combination, the induction motor 
was the main motor, while the function of the 
commutator machine (or machines) was the 
utilisation of the slip energy. Used in this way, 
the commutator or auxiliary machine had only to 
be rated for a fraction of the total output, while its 
size could be further reduced in many cases by 
making the speed range above and below the 
synchronous speed of the induction motor. 

Despite its limited range, this elegant solution 
provided an effective and gradual—though com- 
plicated and costly—method of controlling the 
speed of induction motors, and simultaneously of 
improving the power factor. The possible number 
of solutions is great, and each possibility admitted 
of variations, consequently the patents literature 
became correspondingly large. The real test, 
however, came with the applications. The principle 
was sound enough, but the secondary influences 
inherent in all alternating-current commutator 
machines presented serious problems. The list of 
articles devoted to the subject occupies no Jess than 
10 pages of this work. In this country, compara- 
tively little interest has been taken in this branch 
of electrical engineering ; credit. here must be given 
mainly to Continental designers. 

The author of this work has rendered a good service 
in digesting the ponderous literature and presenting 
it in a small compass. There is no need to indicate 





the contents in detail. Suffice it to say that the 
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arrangement is both rational and convenient. 
Restrictions of space have compelled the author to 
deal mainly with the descriptive and theoretical 
aspects. The result is to leave the interested reader 
anxious for the analytical and practical sides. 


This is essentially a specialist's book, and is essen- 


tial for the specialist. The designer's. wants have 


still to be satisfied. 





ROYAL AGRICULTURAL 
SHOW AT IPSWICH. 


(Continued from page 697.) 


THE 


Tue foam generator, illustrated in Fig. 17, annexed, 
was shown by Messrs. Merryweather and Sons, 
Limited, Greenwich-road, S.E.10, and is designed to 


utilise the exhaust gases of motor fire engines or | 


other motor vehicles. It is stated to be very econo- 
mical to operate, and to save the greater volume of 
the storage space devoted to powder charges. Known 


as the “ Xaust-Suds”’ generator, it is intended to 


work direct from a hydrant when sufficient pressure 
is available, or can be used in connection with a fire 
pump if desired. The water inlet is fitted with a 
suitable hose coupling and a regulating valve, and 


the exhaust-gas inlet is provided with a short length | 


of metallic tubing for connection to the tail pipe 
of the vehicle. The method of operation is as 
follows : 
a chamber of Venturi form. At the throat of this 
chamber the pressure of the water is lowered to 
about 10 Ib. per square inch, thus permitting the 
exhaust gas from the engine to be intermingled with 
it. At the same low-pressure point, by means of a 
small electrically-driven pump, a small quantity of 
special foaming solution is injected. After passing 
the Venturi throat, the mixture of water, gas and 
solution recovers some of the initial hydrant pressure 
and passes down the pipe line in the form of foam. 
The length of hose on the delivery side should not 
be less than 50 ft., but may be as long as required. 
It is not necessary for rubber-lined hose to be 
employed, ordinary fire hose being quite suitable. 
The foam is stated to possess remarkably little 
friction when passing through the hose, and may be 
thrown considerable distances through the air. It 
contains very fine and close bubbles of inert gas 
which have abnormal lasting properties and assist 
easy flow for quick covering. The density of the foam 
can be varied at will by changing the speed of the 
electric motor with a controlling resistance. The 
lighting battery of the vehicle may be employed to 
supply the necessary current. The complete 
generator is mounted on a small base plate as shown, 
and convenient carrying handles are provided. The 
unit can be carried by two men, and its compact de- 
sign enables it to be easily mounted on the rear-foot- 
board of a motor fire engine. One gallon of solution 
is sufficient to make 1,000 gallons of foam, equiva- 
lent to a powerful 1}-in. jet for five minutes. In 
addition to this apparatus, Messrs. Merryweather 
showed examples of their most modern engines, | 
trailer fire pumps, and the Warspite pump described | 
in ENGINEERING, vol. cxxxvi, page 36 (1933). 

The engine illustrated in Fig. 18, annexed, was 
exhibited by Messrs, J. and H. McLaren, Limited. 
Midland Engine Works, Leeds 10, and represents 
their latest design, not having been previously 
exhibited. It has, however, been in production for 
some little time, and is being extensively used for 
coupling to generators, pumps, and so on, and also 
in various types of portable plant. It is a two- | 
eylinder unit developing 30 b.h.p. at 800 r.p.m., | 
rising to 35 b.h.p. at 1,000 r.p.m., and comprises the 
smallest unit in a range having two, three, four, six 
and eight cylinders; the largest mo deldeveloping 
140 b.h.p. at 1,000 r.p.m. The cylinder bore is 
135 mm. (5,'; in.), and the piston stroke 200 mm, | 
(7} in.). The weight of the engine is 1,832 Ib.‘ and | 
the fuel consumption is 0-46 lb. per brake horse- 
power hour. The cylinders are a monobloc casting, 
titted with renewable wet liners, and provided with | 
ample water spaces, The heads, which are separate | 


The water, say from a hydrant, is led into | 


| jacketed. 
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| with a phosphor-bronze bush at the small end, and 
brass bushes lined with white metal at the big end. 
The crankshaft is of large diameter, of high-tensile 
nickel-steel machined all over, and is provided with 
}a@ centre bearing. The camshaft is case-hardened, 
j}and is ground on the bearing surfaces and cam pro- 
| files. The valves are of the overhead type, operated 
| by push rods, and are made from special heat-resist- 
jing steel. The valve guides are of phosphor-bronze 
jand are renewable. The whole of the valve gear 
is totally enclosed by the covers shown, which are 
easily removable. Both the crankcase and sump 
jare of cast-iron, suitably braced to give rigidity, 
| the former being provided with doors to give easy 
access to the working parts. The fuel pumps are 
of the standard C.A.V.- Bosch type, and the atomisers 


| are of the spring-loaded type. All the working parts 


| are lubricated by forced-feed, the pump beinglocated 
in the sump. 
centrifugal type, and is of ample power to control the 
speed of the engine efficiently under all conditions 
of load. A speed regulator is also fitted, whereby 
the speed may be varied while the engine is running. 

The cooling water is pump-circulated, the cylinder 
jacket, cylinder head, and atomiser being all water- 
In the case of engines arranged for 
radiator cooling, a fan-driving pulley is fitted on the 
crankshaft. The engine is started by hand; but 
other models are fitted with either air starting gear, 
or petrol-engine starting gear. Electric starters can 
also be fitted if specially ordered. 

Apart from the introduction of new types of 
machinery designed with a view to speeding up and 
reducing the cost of various farming operations, 
there has been a steady improvement in the older 
types of machine in recent years. Many of these 
now incorporate ball bearings, machine-cut gearing, 


and other modern developments in engineering | 


practice, a good example being afforded by the 
chaff cutter shown by Messrs. William Foster and 
Company, Limited, Lincoln, and illustrated in 
Fig. 24, page 40. Owing to the improvements 
referred to, this machine is particularly silent in 
operation, and only requires from 6 h.p. to 8 h.p. 
to drive it. The five-knife wheel gives a range of 


| four lengths of cut, % in., % in., 4 in. and 2 in., the 


different lengths of chaff being obtained by means 
of sliding gears, thus obviating the use of loose 
wheels. The double riddle shoes fitted are balanced 
to avoid vibration. A safety pin is fitted to provide 
against the breakage of the gears in case of over- 


feeding. This pin can be replaced in a few minutes, 


The governor is of the spring-loaded | 
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out of the way when not in use. A cavings elevator, 
of the belt and bucket type, is fitted when ordered. 
This elevator runs quietly and slowly and avoids 
the dirt and dust which may be produced by a 
cavings blower. There are three travelling wheels, 
enabling the machine to be turned in its own length. 
The wheels are substantial iron castings with straight 
spokes, and are fitted with oil-retaining bearings. 
The frame of the machine is made from well- 
| seasoned naturally-dried British oak. 

| Asecond exhibit by the same firm, also illustrating 
| the improvements made in machinery which has 
| long been regarded as standardised, was the medium- 
| size thrashing and finishing machine illustrated in 
Fig. 25, page 40. The frame of this machine is 
also made from well-seasoned British oak, stiffened 
by means of diagonal trussing irons on either side 
and boarded with selected deal. The boards are 
| fitted diagonally, giving the whole frame a trussed- 
| girder construction, so that the bearings and other 
| parts maintain their alignment. Clean thrashing 
| without injury to the grain or straw is ensured 
by the use of correctly-shaped drum centres com- 
| bined with rolled-steel grooved beater beds and 
plates. Two longitudinal conveying ribs, formed 
| on the underside, run the whole length of the plate, 
| the space between the ribs forming a dove-tail 
groove, in which the heads of the fastening-down 
| bolts fit. It is impossible for the beater plate to 
break away from the bed, thus eliminating risk of 
| accidents. The beater plate has no holes through 
| it, giving a continuous thrashing surface with a 
strong plate. Both the top and bottom portions 
of the concave are reversible, and adjustable to 
suit varying conditions of grain. Double-crank 
| shakers of extra length are fitted, operated by two 
| 4-throw cranks. The latter are accurately balanced, 





and run in all-metal blocks, the outer and centre 
bearings being of the ring-oiled pattern. The 
first dresser is of large area to ensure thorough 
separation, and can readily be withdrawn and 
cleaned. The main blower is made in two sections, 
giving a wide range of adjustment in the slides, and 
ensuring an even quantity of wind over the whole 
surface of tlie chaff riddle. The corn elevator 
consists of a balata or leather belt fitted with 
cups of ample capacity to carry up all the grain 
when the machine is working at its maximum 


and detachable, carry the atomisers, exhaust and |The machine is fitted with a chaff blower, but can| output, so that the riddler in the bottom shoe 


inlet valves, and contain the ignition chamber which | 
is fitted with a liner of funnel shape. The pistons 
are fitted with five rings and the gudgeon pin is of 
steel, case-hardened and ground, 


The connecting | 


rods are forged-stee|stampingsof the usual H-section. 


also be fitted with a bagging elevator either as an/| cannot become choked. 


The awner consists of a long 


alternative to, or in addition to, the blower, if | barrel with a conical head, the spindle being fitted 


required, 
can be instantly stowed clear of the ground for 


travelling. The chaff blower can also be folded | 





When the bagging elevator is fitted, “i 


with a worm and blade conveyor, and a set of 
wrought-iron adjustable beaters. The barrel 1 
provided with valves, operated from outside the 
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Potato DiccerR; Messrs. INTERNATIONAL Harvester CoMPANY OF GREAT BRITAIN. 


LIMITED. 




















Fie. 20. Forpson Tractor Firrep with Duntor Pneumatic TyYREs. 


machine, so that the grain may be delivered through 
both the awner and smutter and thence through 
the second dresser box to the rotary screen, or, 
uiternatively, through the awner direct to the dresser 
box. Further alternative arrangements allow the 
grain to short-circuit the awner and smutter, or to 
pass directly into the bagging hopper. The machine 
is provided with a tailings riddle and rotary corn 
screen and chaff-cleaning apparatus. It is fitted 
with ball bearings throughout, including the outside 
bearings of the main shaft. 

The exhibits shown by Messrs. John Fowler and 
Company (Leeds), Limited, Leeds, included examples 
of their Gyrotillers, previously described in our 
columns, and two new chain track tractors, of 70 h.p. 
and 25 h.p., respectively. These tractors have only 
just been put on the market after exhaustive tests, 
and are fitted with Diesel engines of entirely British 
construction, designed to run at moderate speeds 
with a view to giving long, trouble-free service 
by reducing wear and tear to a minimum. The 
25-h.p. model, illustrated in Fig. 26, page 40, is 
fitted with a Fowler three-cylinder engine which 
follows the same general lines as those previously 
described in our columns. The cylinder bore is 
4} in., and the piston stroke is 6} in. The engine 
develops 33 brake horse-power at 1,100 r.p.m., 
and has a maximum torque, at 900 r.p.m., of 170 
lb.-ft. All the working parts of the engine are totally 
enclosed and shielded from dust and rain, but are 
readily accessible for inspection and cleaning. 
The engine is automatically lubricated throughout 
on the pressure system, and may be easily started 
by hand from cold. 





The transmission, which forms one dustproof 
oil-tight unit with the engine, gives three forward 
speeds of 1-81 m.p.h., 2-57 m.p.h., and 3-54 m.p.h. 
The corresponding drawbar pulls are 6,000 lb. to 
7,000 Ib., 4,000 lb. to 5,000 Ib., and 3,000 lb. to 
3,500 Ib. A reverse speed of 2 m.p.h. is provided, 
and, if required, an auxiliary gear-box can be fitted 
for Gyrotiller work, which gives a road speed of 
30 ft. to 50 ft. per minute. This box is employed 
with the main box in neutral, and the control is 
connected up to the main gear lever, so that it is 
impossible to have two gears in engagement at 
once. Special heat-treated and hardened shafts 
and gears, carried on ball bearings, are used through- 
out the transmission. The tracks are of the simplest 
non-lubricated pin-jointed type, made entirely from 
forged alloy-steel parts, heat treated and hardened 
for long wear. The drawbar is of very rugged 
design, and is attached at the front of the trans- 
mission to obtain a point as far forward as practic- 
able from the rear axle, thus minimising any 
tendency of the tractor to rear under heavy loads, 
and facilitating steering. The tractor can be 
arranged for either a belt-pulley drive or power 
take-off, the belt horse-power being 30 for steady 
working, with overloads up to 20 per cent. for 
short periods. The overall height of the tractor is 
63} in., the overall length 114 in., and the overall 
width 614 in. The centre distance between the 
tracks is 42 in., and the length of ground contact 
of each track is 56% in. The ground pressure with 
standard 11-in. shoes is 7 lb. per squareinch. The 
drawbar height is 14 in., the lateral swing is 20 in. 


| or 14 in., and the ground clearance is 8 in. or 10 in, 





| ‘The machine complete weighs 78 cwt. The 70-h.p. 
| tractor is fitted with a Fowler six-cylinder Diese! 
engine, and six track speeds are available, with 


power take-off. It was shown coupled up to a 
|Fowler 14 cub. yard four-wheeled excavating 
scoop, with adjustable scoop box and self-lifting 
| gear, 

An exceedingly wide range of agricultural 

machinery was shown by Messrs. International 
Harvester Company of Great Britain, Limited, 
259, City-road, London, E.C.1, the exhibits including 
16 tractors of both the track-laying and wheeled 
‘types, binders, mowers, drills and other field 
|implements. A light tractor shown by the firm, 
| known as the Farmall F.12, is illustrated in Fig. 27, 
|page 40. The machine is capable of drawing a 
single deep-digging plough, or a two-furrow general- 
purpose plough, and as the rear wheels are readily 
j adjustable from 44-in. to 78-in. tread, practically 
all types of row crops can be dealt with. It is 
provided with a power take-off and a pulley, so 
that it can be employed for any of the usual field 
or barn operations. The engine is a four-cylinder 
unit with a cylinder bore of 3 in. and a piston 
stroke of 4 in., and is provided with a governor, 
controlled from the driver’s seat, to give a speed 
range from 900 r.p.m. to 1,400 r.p.m. The clutch isa 
| seeare-piate model, 8 in. in diameter, and a three- 
|speed gear-box is fitted, giving forward speeds of 
| 23 m.p.h., 3 m.p.h. and 3} m.p.h., the reverse 
| speed being 2} m.p.h. The engine is provided 
with force-feed lubrication, the crankshaft being 
drilled to convey the oil to the big-end bearings. 
The belt pulley is 123 in. in diameter, and runs at 
800 r.p.m., giving a belt speed of 2,591 ft. per 
minute. The power take-off shaft runs at 538 
r.p.m. The ignition is by high-tension magneto, 
and the transmission is fitted with ball bearings 
| throughout. An interesting feature, common to 
all Farmall models, is the differential brake control 
| through the steering wheel. At the end of the 
| field, as the steering wheel is turned to either 
| limit of its action, an arm on the steering post 
| tightens a connection with the brake, holding the 
| rear wheel on the inside of the turn stationary, the 
| tractor therefore pivoting on that wheel to give 
the shortest possible turn. Actually, the tractor 
lillustrated has a turning circle of 7-ft. radius. 
The tractor is normally fitted with a single front 
wheel for row-crop operation, but a two-wheeled 
axle, as illustrated, can be supplied if preferred. 
The rear wheels are 54 in. in diameter with 6-in. 
rims, and are fitted with 4-in. spade lugs. When 
|employed for cultivation work, a special forward 
mounting of the cultivator is adopted which 
ensures that the shovels are located where the 
response of the tractor to the steering movement is 
greatest. As the steering wheel is turned to guide 
the tractor along the rows, the shovels are auto 
matically shifted sideways, practically doubling 
the dodging action. The inside shovels can, there- 
fore, be set unusually close together, so as to catch 
the weeds close to the plants, and the operator can 
also watch the row in advance of the shovels and 
be prepared to avoid plants that are out of line. 

A new rotary potato digger shown by the same 
firm is illustrated in Fig. 19, on this page, the view 
showing the working position. The frame of this 
machine is made of heavy flat steel bars, hot 
riveted. The separating head consists of a number 
of forks mounted on a revolving head, mounted on 
a stationary horizontal shaft in such a way that 
the forks have a digging action closely resembling 
hand digging. The head itself revolves on a roller 
| bearing, and at one end of the horizontal shaft a 
hand lever is provided by means of which the angle 
of the forks can be regulated to suit the conditions 
of the crop. Thus, when only a small effort is 
required to separate the potatoes from the soil, the 
angle can be set to scatter them over only a small 
area, while in heavy soil, a maximum digging angle 
can be given. The revolving head is constructed 
almost entirely of steel, and the bearings on the 
forks are protected from dirt and lubricated by 
grease cups. The depth-adjusting lever is within 
easy reach of the driver. and is spring balanced 
to minimise the effort required. A clutch-operating 
gear is connected to the lever, so that the separating 
head automatically stops when the shovel and head 
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are raised. The motion is transmitted from the 
wheels to the head by chain drive, as shown in the 
figure. An alternative chain sprocket is provided | 
to enable the speed of the separating head to be 
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altered to suit the crop. The main axle is provided 
with ratchet boxes for the wheels, and is fitted 
with large roller bearings. The main wheels are | 
strong, and are fitted with steel lugs, as shown. 








| 
The spacing of the wheels can be altered to suit | 
the row width. Transport bands are provided for | 
use on roads, the point of the shovel being 8 am. | 
from the ground when these are fitted. A vine | 
hook is provided, raised or lowered by the depth- 
adjusting lever. This prevents potato tops or| 
weeds from clogging the machine. The fore-carriage | 
is provided with steering gear of the automobile type, 
and serves as a gauge to determine the position of 
the shovel. The axle slides in yokes attached to 
the main frame, giving a vertical movement which 
ensures the proper cutting angle for the shovel, no 
matter at what depth the machine is working. The 
fore-carriage wheels are adjustable for varying 
widths of row. 

As we stated in our introductory remarks, one 
of the most striking developments in implement 
design recently has been the wide application of 
pneumatic tyres, which are now fitted to tractors, 
carts, wheelbarrows, and even to such implements 
harvesters. We 





as grass mowers and combine 
discussed this development on page 545 of our last 
volume, and it will be sufficient to say here that 
it appears likely to become standard practice in the 
near future. A large part in the development has 
been taken by Messrs, Dunlop Rubber Company, 
Limited, Fort Dunlop, Birmingham, who are 
n complete range of tyres for tractors, 
horse-drawn vehicles, wheelbarrows, trucks and 
trolleys \ Fordson tractor, fitted with Dunlop 
farm-tractor wheels, is illustrated in Fig. 20, page 
33, and it will be seen that the tyres on the rear 
wheels are of deep open-tread pattern, This tends 
to throw off soil and mud, so that on most surfaces 


Fia. 21 


showing 


the tyres remain free from clogging, and do not 
carry dirt on to the roads. The carcase of the tyre 
supports the load, the bars digging into the soil 
to provide the necessary grip. When exceptionally 
difficult conditions are encountered, the rear wheels 
can be fitted with special strakes designed for the 
purpose The strakes are bolted to the flanges 
of the wheels, and do not damage the tyres. The 
tractive efficiency depends on the weight of the 
equipment, the tread, and the large air capacity 
ind low pressure of the tyres, which permits them 
to conform to surface irregularities. The weight F ain 
of the rear wheels, complete with tyre, is 495 Ib. riG. oa. 
each, while that of the front wheels is 185 Ib. each. 
The rear tyres are 11} in. wide, and are used in 
the field at pressures varying from 7 Ib. to 10 Ib. 
per square inch, according to the conditions, If the 
machine is required for extended road service, it 
is recommended that the pressure be raised to 15 lb 
per square inch. They do very little damage to 
grass land, and do not cut grass, clover, &c., while 
they will pass over such crops as sugar-beet without 
crushing them, The tread rubber is specially 
compounded to resist farmyard acids, 








The cultivator illustrated in Fig. 21, on this page 
which was shown by Messrs. Ransomes, Sims and 
Jefferies, Limited, Orwell Works, Ipswich, embodies 
an entirely new feature. This consists of a com- 
pensating tine, which is claimed to combine the 
yood points of the solid and spring types, and in 
vddition, has the advantage of complete freedom 
from clogging and choking even when cultivating 
in the most trashy or weedy land. The arrange- | 
ment consists in mountmg the tines so that they 
can swing individually, but they are connected by | 
a chain running over a pulley mounted on each 
tine. When all the tines are on the ground, 
their positions are the same as those on an ordinary 
cultivator. If, however, one of them should meet 
with an obstruction, such as a rock, or be in 
danger of choking with trash, it will automatically 
clear itself by swinging backwards, and passing | motion and stir up the earth as they pass through 
the obstacle. The other tines then draw it back|it. In addition, the method of mounting the tines 
into position, and the work proceeds without|and the manner in which they work is claimed to 
interruption. The cultivator, which is known as| relieve the frame of the machine of a very consider- 
the “ Equitine,” is stated to be very light in draught, | able amount of strain, and, as a result, it is possible 
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CoMPENSATING-TypPe CuLTivaToR; Messrs. Ransomes, SIMs AND JEFFERIES, LIMITED. 





HornsBy Tractor BrnpErR; Messrs. Ransomes, SIMS AND. JEFFERIES, LIMITED. 





H. Bentatt anp Company, LimITEp. 


of efficiency. There are four rows of tines of high- 
carbon steel, as shown in the figure, fitted with 
malleable brackets mounted on a swinging bearing. 
The points are 3 in. wide, and are renewable. The 
head of the machine has a parallel motion whereby 


due to the fact that all the tines are constantly in| to make an unusually light cultivator without loss|the whole cultivator lifts out of work and drops 
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into work in a horizontal position. The hake 
can be adjusted to suit any height of tractor draw- 
bar. A depth-regulating handle is provided for 
altering the depth, and owing to the parallel move- 
ment of the cultivator, no other adjustment is 
necessary. All important points are lubricated by 
grease nipple. 
tines is 7 in., the depth of work is 7 in. to 8 in., 
the width of cultivation is 7 ft., and the approxi- 
mate draw-bar horse-power required is 12. 

In addition to this machine, Messrs. Ransomes, 
Sims and Jefferies showed the Hornsby-Leake 
precision drill, described in ENGINEERING, vol. 
cxxxvi, page 7 (1933), together with a wide range of 
ploughs, mole drains, horse-rakes, lawn mowers, 
and’ other implements. Among these, the new 
Hornsby Tractor Binder, illustrated in Fig. 22, 
opposite, is of particular interest in that it is 
available with Dunlop pneumatic tyres fitted to the 
main and divider wheels. The main frame and 
platform are of high-quality steel with permanent 
corner connections hydraulically riveted, and 
particular attention has been given to the connec- 
tion of the platform to the frame to ensure rigidity, 
the whole being braced to form one solid unit. 
The main wheel is small and of great strength. 
A renewable centre boss carries two sets of roller 
bearings and end-thrust ball bearings. The divider 
wheel is mounted on a roller bearing. All the 
rollers are mounted in dust-proof roller bearings, 
and steel ferrules are fitted to prevent wear on the 
outside platform and bottom lower elevator rollers. 


The bottom upper elevator roller is of steel, and the | 


upper elevator frame is of the fully-floating pattern 
to allow this roller to pull the heavier crops into 
the elevator. The top roller of the lower elevator 


is a solid 1}-in. steel shaft on which a wood roller | 


is mounted, this roller transmitting the power for 
the upper elevator. The power shaft from the 


tractor to the binder is supported from the hitch, | 


a spring-loaded adjustable safety clutch being 
mounted at the tractor end. The drive comprises 
i telescopic shaft and three universal joints. The 
drive passes through to the rear of the binder 
between the main wheel and the elevator, thus giving 
a straight run. A reduction gear-box at the front | 
end gives a direct drive through machine-cut steel 
bevel gears to the reel, and also gives the correct 
speed and rotation to the elevator-chain drive. 
The drive from the rear to the front gear plate is 
transmitted through a 1}-in. diameter shaft, which 
also acts as the top roller for the bottom elevator. 
The reel drive is taken direct from the power line, | 
where it enters the binder. The vertical column 
is a solid-steel shaft carrying a large span triangular 
frame with an internally-reinforced horizontal tube. 
This construction avoids the necessity for an | 
outside support. The total shift movement to 
accommodate long and short crops is 16 in. The 
packer safety clutch is mounted between the 
elevator chain drive and the square packer shaft. 
The packer crank is a solid drop stamping, and is 
mounted on three bearings of large area, while the 
packers, needle and shipping gear unit ate of 
correspondingly heavy design. The ‘knotter is the | 
well-known Hornsby design. Heavy stripping 
irons and a steel delivery plate are fitted to ensure 
clean delivery and to prevent the possibility of | 
tangled sheaves being carried over and jamming | 
the ejection arms. Roller bearings in dust-proof | 
housings are employed throughout, and grease-gun | 
lubrication is used except at a few points. 

The improvements effected recently in mowers | 
is well illustrated by the latest model shown by 
Messrs. E. H. Bentall and Company, Limited, 
Heybridge, Maldon. In designing this machine, 
which is called the “ Essex,”’ and is illustrated in 
Fig. 23, on the opposite page, the object of the 
makers has been to produce a mower of ample 
strength to meet all present-day requirements, 
and at the same time one that is light in draught, 
easy running, and simple in operation. The frame 
is of cast-iron and of very substantial construction. 
The main shaft is of oil-tempered steel, and is 
solid throughout. It runs in long roller bearings, | 
sealed to prevent undue escape of oil. The whole | 
unit is designed to ensure true alignment. The | 
road wheels are of cast-iron, with wide treads and | 
strongly-webbed spokes. The machine is of the posi- 








The approximate spacing of the | 


| device, allowing four positions for the finger points. 


|The pole is made of selected pitch pine attached to 
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tive double-drive type. Each road wheel is fitted 
with pawl box and pawls, three pawls to each wheel, 
ensuring immediate movement of the knife and 
continuous cutting on turns. The gears are made 
of a special cast-iron mixture, the gear-box being 
oil-tight and dirt and dust proof. The bevel drive 
is fitted with a ball-thrust bearing. Oil retainers 
are fitted to the bearings. The crankshaft is of 
large diameter, and is made from _high-tensile 
steel. It runs in two long gunmetal bearings, oil 
being supplied from the gear-box. An oil retainer 
|is fitted at the crank end to prevent leakage. The 
| crank disc is balanced, and hasa ground pin. The 
main hinge consists of a strong flat bar of spring 
| steel, braced by a diagonal main stay. The unit is 
‘of such strength that sagging or bending are 
| impossible, so that the finger bar is kept well up 
|to its work, drag and unnecessary friction are 
| avoided, and the cutter bar retains proper align- 
|ment. The connecting rod is of new design, and 
|consists of a tempered steel leaf, backed, for the 
| greater part of its length, by a rigid steel bar. The 
| bearing surfaces at both the hook and crankpin 
jends have been largely increased. Oil chambers 
| filled with sheep’s wool are provided at each end, 
and the mower can run for considerable periods 
| without attention. The finger bar is made of 
| high-quality steel and the fingers are of steel, 
| streamlined with hardened cutting edges. The main 
| and divider shoes are each fitted with an adjustable 
| wheel, so that an even, regular cut is obtained. 
| The standard length of the bar is 4 ft. 6 in. 

The knife back is made of specially-selected 
| Steel. The sections are of cast steel and hardened. 
| The knife is held down to the fingers on the finger 
| bar by steel-alloy arched clips. These can be set 
as necessary, without any fear of breakage. The 
knife head is strongly webbed, and is extended 
down the knife back for an appreciably greater 
distance than usual, giving added strength to the 
‘knife. The lifting arrangement is worked by either 
foot or hand lever in convenient positions for the 
operator, the levers being independent. The 
lifting lever is of an improved pattern, and there is 
jalso a strong compensating spring, so that the 
cutter bar can be raised with a minimum of effort. 
The mower is fitted with a hand-operated tilting 


The swathboard is made of well-seasoned wood, 
strongly braced, and its depth and sweep are such 
that the heaviest swaths are dealt with satisfactorily. 


a malleable-iron pole plate. The whippletrees are 
of best seasoned ash. 
(To be continued.) 








THE LATE MADAME MARIE CURIE. 


THE death of Madame Marie Curie, which occurred 
at Sancellemoz, Savoy, on Wednesday, July 4, at the 
age of 67, removes from our midst one whose work 
was not only well known to and appreciated by 
scientists, but had received some recognition in wider 
circles. Her discovery and separation of radium were 
advances of the first importance, for they have enabled 
both our knowledge of atomic structure to be extended 
and much successful work in therapeutics and other 
branches of medical science to be carried out. 

Marie Sklodowska, as she was before her marriage, 
was born at Warsaw on November 7, 1867, and was 
the daughter of the principal of a Lycée bearing that 
name. She showed an early interest in science, and 
after assisting her father for a short time, continued 
the education she had begun in her native town at; 
the Sorbonne, whence she proceeded to a degree in 
physicsy at the University of Paris. In addition te 
a certain amount of teaching, she then carried out 
researches under Lippmann into the magnetic proper- 
ties of steel and the physics of crystals, work on which 
Pierre Curie, whom she married in 1895, was also 
engaged. 

When, however, Becquerel, in 1896, discovered 
that uranium emitted penetrating types of radiation, 
she investigated this property by electrical methods 
of analysis, and was able to show that this radio- 
activity was an atomic property, depending only 
on the amount of radium present. She also observed 
that the minerals from which the uranium was separated 
were four to five times as active as might be expected 
from the amount of that metal present, and, further, 
after a great deal of laborious work on pitchblende, 
isolated a new strongly-active substance which she 





called polonium. The discovery of radium, which is 





only present in the mineral in the proportion of 1 to 
3,000,000 to that of uranium, but is more than one 
million times as active, followed. She was later 
able to determine the atomic weight and chemical and 
physical properties of this new element. 

For this work, she and her husband were awarded 
the Davy Medal of the Royal Society in 1903, and the 
Nobel Prize, jointly with Becquerel, in 1904. After 
the death of her husband in 1906, Madame Curie was 
appointed Professeur de Physique Générale & la 
Faculté des Sciences de Paris, a chair specially created 
for her, and later became Directeur du Laboratoire 
Curie & l'Institut du Radium de I’Université de Paris, 
a post she held at the time of her death. In 1911, she 
was again awarded the Nobel prize. She was the 
recipient of honorary degrees from many universities, 
and was honorary member of numerous scientific 
societies. 








THE LATE MR. W. J. LUKE. 


Ir is with great regret that we announce the death 
of Mr. W. J. Luke, C.B.E., retired Shipyard Director 
of Messrs. John Brown and Company, Limited, Clyde- 
bank, which occurred in London on June 25. Mr. 
Luke, who was born on November 3, 1862, was edu- 
cated at Portsmouth Dockyard School and received 
his scientific training at the Royal Naval College, 
Greenwich. Leaving this in 1885, with a First-Class 
Professional Certificate, he became Assistant Constructor 
at Portsmouth Dockyard, working there under the 
general supervision of the Chief Constructor at that 
time, Mr. H. E. Deadman. In 1887, he was transferred 
in the same capacity to the Admiralty Office, where he 
worked under the late Sir William White, who was 
then Director of Naval Construction. He remained in 
the service of the Admiralty until 1898, acting as 
Senior Instructor in Naval Architecture at the Royal 
Naval College, Greenwich, for the last four years. 

In June, 1898, he left the Admiralty to take up 
the post of naval architect to Messrs. The Clydebank 
Engineering and Shipbuilding Company, Limited, and 
continued in that position when the business was 
acquired by the present owners, Messrs. John Brown 
and Company, Limited. Whilein the service of this firm, 
first as naval architect, then as shipyard manager, 
and finally as Shipyard Director, he was responsible 
for the design of many notable vessels of all types 
that emanated from the Clydebank Yard. 

He was a regular attendant for many years at the 
meetings of the Institution of Naval Architects, of 
which he was elected a member in 1894, and was an 
honorary vice-president at the time of his death. He 
became a member of the Institution of Civil Engineers 
in 1904, and was also a member of the Institution of 
Engineers and Shipbuilders in Scotland. 








THE LATE MR. H. SANDFORD. 


WE note with regret the death of Mr. Horatio 
Sandford, which occurred on June 12, a few days before 
his seventy-eighth birthday. Mr. Sandford, who was 
for many years a prominent figure in engineering circles 
in Gravesend, was the youngest son of the late Mr. 
William Sandford, J.P., of that town. After completing 
his apprenticeship at Messrs. Stewarts’ shipyard at 
Millwall he entered the drawing office of Messrs. John 
Readhead and Sons, Limited, South Shields, where he 
gained a wide experience in marine engineering. After 
a few years, during which he made rapid progress, Mr. 
Sandford returned to Gravesend where, with an elder 
brother as a partner, he established a general engineer- 
ing business which acquired a wide connection. He 
retired in 1919. It is interesting to record that in his 
early days on the Tyne he evolved a design for a steam 
turbine, but abandoned it because he was unable to 
see how to deal satisfactorily with the problem of 
exhaust steam. In the late ’nineties of last century he 
patented a water-tube boiler, the feature of which was 
the ability to remove with ease the whole of the tube 
battery intact. We understand that some of these 
boilers, made by his firm, are still successfully at work. 
Mr. Sandford also designed a special false bottom for 
dredgers and was responsible for many improvements 
in plant and machinery used in cement, chemical, and 
other works in which his main activities lay. 

During the European war, Mr. Sandford served as an 
advisory member of the Kent Munitions Committee 
and also did much work in connection with the equip- 
ment of vessels for both marine and inland-water 
transport. He took an active interest in civic affairs 
and was a member of the committee formed to deal 
with the establishment of the early electricity generating 
station of the Borough of Gravesend. He had been a 
Justice of the Peace since 1900. Mr. Sandford was 
elected a member of the Institution of Mechanica! 
Engineers as long ago as 1886. He is survived by his 
widow and two sons, of whom the elder is in practice 
as a consulting engineer, while the younger is a 
geologist. 
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LABOUR NOTES. 


LN pl iting the International Labour Office's usual 
juarterly statistics relating to employment ind unem 
ployment Industrial and Labour Information again 
reminds readers that all that the figures show is the 


smount of unemployment und employment recorded 
in each country on the basis of unemployment insurance 
schemes, or by the employment exchanges or other 
bodies, and that, as these calculations do not cover 
the total number of unemployed persons, any conclu 
ions as to the absolute amount of unemployment are 
hazardous The figures do, however, it is claimed, 


enable the reader to discern the trend of unemploy- 


ment and employment in each country. For the fifth 
consecutive quarter the tables indicate an improve 
ment. If the figures for the latest month for which 


tatistics are available are compared with thos for 


months previously, thus eliminating seasonal 


twelve 
movements, it is seen that unemployment is lower in 
practically every country, the only exceptions being 
Bulgaria, France, the Irish Free State, Poland and 
Portugal 

Che largest percentage increases of employment 
oceurred in the United States, Germany, Canada, 


Estonia and South Africa. Considerable increases are 
recorded in Great Britain, Japan, Latvia and 
Chese increases are confirmed by the statistics 
same countries. Comparing 
not with those of a year 


also 
Sweden 
of unemployment in the 
the unemployment figures 
ago, but with those of three months ago, it is seen that 
there has been a decrease everywhere except in Pales- 
tine and Portugal, irrespective of whether the countries 
are situated in the northern or the southern hemisphere 
In the northern hemisphere, seasonal influences have 
been favourable to a decrease in unemployment, but 
the fact that the tendency is downwards in the southern 
hemisphere as well indicates that the improvement in 
the unemployment situation in recent months, due to 
the upward swing of the trade cycle, has outweighed 
all other factors. 


rhe joint resolution of the United States Congress 
providing for the representation of America on the 
International Labour Organisation at Geneva was as 
follows ‘Whereas progress toward the solution of 
the problems of international competition in industry 
can be made through international action concerning 
the welfare of wage earners, and whereas the failure 
of a nation to establish humane conditions of labour 
is an obstacle in the way of other nations which desire 
to maintain and to improve the conditions in their 
own countries, and whereas the United States early 
recognised the desirability of international co-operation 
in matters pertaining to labour and took part in 1900 
in establishing and for many years thereafter supported 
the International Association for Labour Legislation, 
ind whereas the International Labour Organisation 
has advanced the welfare of labour throughout the 
world through studies, recommendations, conferences 
and conventions concerning conditions of labour, and 
whereas other nations have joined the International 
Labour Organisation without being members of the 
League of Nations, and whereas special provision has 
International 


been made in the constitution of the 

Labour Organisation by which membership of the 
United States would not impose or be deemed to 
impose an obligation or agreement upon the United 


States to accept the proposals of that body as involv ing 
anything more than recommendations for its considera 
tion, therefore be it resolved by the Senate and House 
of Representatives of the United States of America in 
Congress that the President: is hereby 
authorised to accept membership for the Government 
of the United States of America in the International 
Labour Organisation which through its general con 
ference of representatives of its members and through 
its International Labour Office information 
concerning labour throughout the world and prepares 
international for the consideration of 
member governments with a view to improving con- 
That in accepting such membership, 
assume on behalf of the United 
Covenant of the League 


assem bled 


collects 
conventions 


ditions of labour 
the President shall 
States no obligation unde: the 


f Nations 


Che annual conference of the National Union of 
Railwaymen, which was held at Aberystwyth last 
week, adopted a resolution re-affirming the organisa 
tion’s previous declaration that it could not accept 
machinery less favourable to the railway trade unions 
than that provided under the Railways Act of 1921, 
and instructing the executive to continue negotiations 
in conjunction with the other railway unions, with a 
vieW to submitting a report toa special general meeting. 
In a contribution to the discussion, Mr. J. Marchbank, 
the general secretary, said that while it was true that 
the companies were acting within their legal rights in 


giving notice to terminate the reference of questions 
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to the Central and National Wages Boards, those 
Boards remained. They were statutory bodies and 
could be abolished or amended only by an Act of 
Parliament It would be possible to ignore their 


existence and agree upon another form of machinery. 
Difficulties had arisen on the companies’ side because 
of the minority reports presented by the National 
Board from time to time. It was possible to avoid a 
position of that kind. He saw no reason why repre- 
sentatives of the companies and the unions should not 
be there in the capacity of assessors. That would 
obviate the embarrassing situation which it was alleged 
had arisen in signing a report contrary to the proposals 
submitted by the parties. He thought, however, that 
when men accepted responsibilities on a board of this 
character they should have the courage of their con- 
victions and arrive at a decision on the facts of the 
no matter how unpopular it might be. 


If the unions adopted the companies’ suggestions, 
the effect would be, Mr. Marchbank declared, to put 
themselves back approximately fourteen years. The 
companies, he said, agreed with the unions that there 
ought to be some form of negotiating machinery to 
settle disputes without having to resort to strikes. 
He always felt that if justice could be obtained by the 
application of reason and conciliation, it was better to 
get it that way than to try to get it by force. It need 
not be assumed that the companies’ proposals were an 
ultimatum. The companies were prepared to meet the 
unions and discuss the position. The executive would 
submit alternative proposals, but before any definite 
decision was arrived at there would have to be another 
conference of delegates. 


Another resolution adopted declared that, having 
regard to the improved financial position of the railways, 
the conference endorsed the action of the executive 
committee in asking the companies to terminate the 
temporary reductions from earnings and conditions 
of employment that had operated since 1931. The 
executive committee were instructed to press forward 
the claim, in conjunction with the other unions con- 
cerned, and, failing an early settlement, to report on 
the position to a special general meeting. 


[The Government were condemned in a further reso- 
lution for transferring the responsibility for the unem- 
ployed from Parliament to a statutory committee and 
in unemployment assistance board, and for their failure 
to deal with the fundamental causes of unemployment. 
rhe need was, it was declared, for a coherent and 
comprehensive policy of economic reconstruction, and 
the only basis on which ordered planning of industry 
ind trade could be carried out was that of public 
ownership and control. The resolution pledged the 
union to work to secure an effective Parliamentary 
majority to enable the Labour Party to begin its 
mission of reconstruction on Socialist lines. 


\ddressing the annual conference of the General 
Federation of Trade Unions, which was held at South- 
port last week, Mr. W. Aucock, the president, said that 
when wage agreements had been made it was dis- 
honourable and unfortunate if they were broken. During 
the trade depression, industry, and particularly the 
wages of the worker, had suffered through the dis- 
honouring of trade agreements. Unfair competition 
had been carried on by the unscrupulous employer cut- 
ting wages or piece-work rates. There was no room for 
internecine competition in industry, and where it was 
carried on it only led to impoverishment for all c&n- 
cerned. This unfair competition was deprecated by 
all intelligent, far-seeing business men. It was the 
employer's responsibility to fix selling prices, but if he 
engaged in an insane cutting of prices he not only hurt 
himself but ultimately damaged the interests and well- 
being of all those engaged in the industry. ‘‘ To prevent 
this, should wage agreements made between accredited 
trade unions and employers’ organisations have the 
binding force of law ? ” asked Mr. Aucock. There is, 
I believe,’ he said, “a growing opinion in favour of 
such legislation. It would certainly eliminate much 
of the anarchy, chaos, and despair which exist in many 
industries during the present time. I am prepared to 
give my support to the legalising of wage agreements 
arrived at between organised workers and employers.” 


Mr. R. S. Hudson, Parliamentary Secretary to the 
Ministry of Labour, who also addressed the delegates, 
referred to the proposed international convention at 
Geneva for a 40-hour week. It was obvious, he said, 
that a shorter week, if they could get it through an 
international agreement, was at first sight attractive 
and merited serious consideration, but when it was 
examined it was found that hours could not be divorced 
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from wages. The International Labour Office had 
endeavoured wrongly to attempt that divorce. It was 
clear that if you had shorter hours, and reduced wages 
proportionately you were bound to reduce the standard 
of living of the workers. The Government had en 
deavoured to get through the economic crisis without 
lowering the standard of living of the workers. It was 
the duty of the trade unions to maintain that standard 
of living. 

A resolution adopted by the conference recommended 
that where rates of wages have been agreed to for an 
industry by a joint industrial council, any employer 
paying less than the agreed rates should be considered 
as violating the fair-wage clause. Another resolution 
agreed to urged that no scheme for the rationalisatior 
of industry could be considered satisfactory whicl 
failed to make provision by suitable insurances for the 
workers displaced. 


A discussion took place on the question whether there 
should be more joint industrial councils and an exten 
sion of their activities to all trades. In a memorandum, 
Mr. Appleton, the general secretary of the Federation. 
explained that such extensions of the joint industria! 
council system as seemed to be contemplated both by 
left and right in politics would necessitate the develop 
ment of Government control of all industrial trading 
factories. As Governmental control developed trad 
union status must change. Under the industrial 
conditions which had hitherto obtained, trade unionists, 
for good or evil, had exercised arbitrary control over their 
own activities. The fuller organisation adumbrated 
by the social planners must circumscribe strikes and 
lock-out activities. Were trade unionists desirous of 
encouraging this fuller organisation even if it meant 
their own transformation ? The matter was referred 
back to the management committee for further con- 
sideration. 


The conference agreed to a resolution expressing th« 
opinion that the health and safety of workers in fac 
tories and workshops would be further safeguarded 
if the staff of inspectors was periodically strengthened 
by the addition of actual workers who possessed 
practical knowledge of manufacturing methods and 
processes. 


The weekly organ of the International Labour Office 
at Geneva states that the Council of People’s Com- 
missaries of the Soviet Union and the Central Committee 
of the Communist Party has issued an order providing 
for an increase in the earnings of the lower-paid workers 
and salaried employees, on account of the rise in the 
price of the State bread ration resulting from the 
damage caused by the drought to cereal crops in the 
Southern districts. The increase in wages came into 
effect on June 1, and the sum of 665,000,000 roubles 
was allotted to meet it until the end of the year. On 
the basis of this order the Commissariat of Heavy 
Industry and the General Council of Trade Unions 
have issued an order relating to the distribution of the 
supplementary wage funds placed at the disposal of the 
different industries. 


The increase applies to the lower wage groups, 
including labourers and semi-skilled workers and the 
lower-grade employees engaged in industry, and 
auxiliary staff, such as firemen, watchmen, &c. An 
increase is made also in the pay of apprentices. For th 
classes of workers and salaried employees referred to, 
the average increase in pay amounts to 10-7 per cent. 
in heavy industry, 13 per cent. in light industry, 
11-9 per cent. in the food industry, 10-5 per cent. in 
the wood industry, and 12-1 per cent. for workers and 
salaried employees in municipal undertakings. | 
teachers the increases are from 8-7 to 14-1 per cent., 
and for members of public health and medical services 
they are from 4-8 to 15-8 roubles a month. Salaried 
employees in the different State departments and in 
State and co-operative commercial organisations whose 
salaries do not exceed 150 roubles a month will receive 
an increase varying from 6-5 per cent. on salaries of 
150 roubles to 28 per cent. on salaries of 50 roubles 
Students in receipt of bursaries of not more than 110 
roubles will be entitled to an increase of 10 per cent.. 
while persons in receipt of invalidity or old-age pensio! 
will receive an increase of 10 per cent. to 12 per cent 


The controlling authorities of the different branches 
of industry have concluded, jointly with the centr 
committees of the trade unions concerned, agreement 
relating to wages within the terms of the larger coll 
tive agreements, defining the methods to be adopt 
in applying the wage increases in the different indu: 
tries, and amending the wage scales laid down in t! 
collective agreements. In no circumstances may t! 
amounts provided for the purpose of wage increas 
be exceeded. 
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TUNNEL. 


ENGINEERS, 


FOR THE MERSEY 


LIMITED, 


AIR-FLOW METERS 


CONSTRUCTED BY MESSRS. GEORGE KENT, LUTON. 
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Two-Pen RecoRDER WITH CHART 
REMOVED. 


Fig. 4. 


| AIR-FLOW METERS FOR THE 
| MERSEY TUNNEL. 


Ir will be remembered from the series of articles on 
the Mersey Tunnel published on pages 55, 165 and 311 
of the previous volume of ENGINEERING, that the fresh 
air is supplied to the tunnel through slots in the curbs 
at the side of the roadway, shown in Fig. 35, on page 166 
of the articles mentioned, the foul air being drawn off 
through perforated ceilings in the tunnel extending a 
short distance on each side of the exhaust shafts. The 
maximum delivery of fresh air to the tunnel is 2,500,000 
|cub. ft. per minute, and this air is measured at each 
|of ten points in the intake shafts and at each of six 

points in the exhaust shafts. The volume of air 
| measured is thus 5,000,000 cub. ft. per minute. The 
| air-flow measuring apparatus required was designed 
and constructed by Messrs. George Kent, Limited, 
Steel and Coal Corporation, Limited, at its Sydney Works, Biscot-road Works, Luton, Beds., and it comprises 
Nova Scotia, is now working on an order from the air-flow meters, indicators and recorders. The readings 
Canadian Pacific Railway Company for 4,000 tons of | of the meters are transmitted electrically to the indi- 
steel rails. c ; eators, which are located in the switch rooms, and to 
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recorders in the central control room at George’s Dock. 
With these instruments it is thus possible to see what 
| amount of air is being supplied to or exhausted from 
each point of the tunnel at any moment, thus enabling 
| the input and output to be balanced, and also giving 
|a record of the air flow at each measuring point. It 
is thus possible for the air flow to be quickly adjusted 
as necessary to meet any exceptional circumstances 
which may arise. 

One of the air-flow meters, which are of the impact- 
plate type, is shown in Fig. 1, and Figs, 2 and 3 show 
the arrangement of the meter and the transmitter, 

| by which the indicators and recorders are operated, 
in the, Taylor-street exhaust shaft. The meters 
have been designed for maximum velocities ranging 
from 55 ft. to 20 ft. per second, and to indicate and 
record accurately down to 15 per cent. of the maximum 
| velocity in each case. Above 15 per cent. of th 
maximum, the readings are accurate to within 5 per 
cent., ¥ that velocities as low as 3 ft. per second are 
| measufed with this order of accuracy. The air flow 
}is measured by the impact of the air on a circular 
| plate fixed to the end of an arm pivoted on a knife 
| edge. 

| The latter is immersed in meroury, so as to 
prevent the access of dirt, and the knife edges them- 
| selves are made of glass-hard, non-rustable material 
ground to shape. The pivoted arm is weighted so 
| that when no air is flowing it tilts towards the direction 
of air flow making an angle of about 78 deg. with the 
vertical. As the maximum air velocity is attained, 
the arm moves through an angle of about 22 deg., 
| the plate being at right angles to the direction of flow 
|} at a mean air velocity. Both the zero setting and the 
loading weights are adjustable, as will be clear from 
Fig. 1, so that the arm can be brought to the correct 
zero position and the load can be adjusted to suit any 
maximum air velocity to be measured. 

The air velocity is measured in terms of the deflection 
of the weighted arm, which is connected to an oil 
dashpot in order to damp out oscillations. The period 
of oscillation of the arm is about 5 seconds, so that its 
response to variations in the air flow are practically 
instantaneous and also dead beat. The framework 
of the apparatus is constructed of rustless steel and 
is encased in a fairing, not shown in Fig. 1, in order to 
reduce the air resistance and interference. The 
pivoted arm is connected through a Jong bearing, on 
the same axis as the knife edge, to a transmitter box 
visible on the right in Fig. 1. The motion of the arm 
is in this way made to alter the contact point of a 
potentiometer resistance immersed in oil and connected 
across two cables in which a difference of potential 
of 100 volts is maintained by means of a voltage- 
controlled motor generator. One terminal of the 
indicating and recording instruments is connected to 
the negative end of the potentiometer and the other 
|terminal to the contact which is moved by the 
| pivoted arm. 
| By means of a cam and roller mechanism between thi 
spindle moving with the pivoted arm and that on which 
| the contact is mounted, the latter is made to move in 
| direct proportion to the air velocity. A difference 
| 
| 
| 
| 
| 








of potential, which is also proportional to the air 
velocity, is thus applied to the indicating and recording 
instruments, which have uniform scales. The current 
flowing between the transmitter and the instruments is 
only about 10 mA in the case of indicating instruments 
and 20 mA in the case of recorders. It may be of 
|interest to mention here that in two cases, viz., at 
| the Woodside blowing ducts and the Taylor-street 
| exhaust ducts, it was found impracticable to measure 
| the air flow at one point. Transmitters were therefore 
placed in two ducts in these localities with theit 
potentiometers connected in series. In this way the 
sum of the readings of the two meters can be applied 
to a single indicating or recording instrument in the 
control room. 

One of the recorders is illustrated in Fig. 4 with the 
flap door open and the paper chart removed to show 
the mechanism. The clocks of the recorders are 
spring driven, but are electrically wound by means of 
a small synchronous motor which runs continuously ; 
a slipping clutch is provided to prevent excessive 
torque from being transmitted to the spring-winding 
spindle. By this means the clocks are kept wound 
without attention and can continue to run for about 
20 hours in the event of a failure of the current supply. 
It may also be mentioned that a simple gear-changing 
mechanism, operated by an external lever, enables the 
chart speed to be altered from 1 in. per hour, the normal 
rate, to 1 in. per minute. At the latter speed, every 
variation in the air velocity is clearly shown. In 
conclusion, we may mention that the air-flow measuring 
equipment of the Mersey Tunnel described above 
is similar to that supplied by Messrs. George Kent, 
Limited, for the ventilation system of the Mount 
Victoria Tunnel in New Zealand. We understand that 
this last-mentioned installation has been operating 
satisfactorily for the past three years. 
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TENDERS. PERSONAL. 


We have received from the Department of Overseas Messrs. Ferro-ConcRETE AND ELECTRICAL COoN- 
Trade, 35, Old Queen-street, London, 8.W.1, particulars | srrucrion, Liurrep, inform us that their London sales 
of the undermentioned tenders, the closing dates of | and registered office has been transferred from Bush 


which are given. Further details may be obtained on 
application to the Department, the reference numbers 
appended being quoted in all cases. 

Telegraph and Telephone Line Material 
of telegraph and telephone line material. The South 
African Government Supplies Board, Pretoria ; August 3 
(Ref. No. G.Y. 14,013.) 


Air Compressor 


House, to 20, Bucklersbury, E.C.4, and the contracts 
department to their works at Pitts Cleave Quarry, Tavi- 
stock, Devon. All correspondence in connection with 
contracts and orders should be addressed to Tavistock. 

Messrs. Tue Norra Eastern Marine ENGINEERING 
Company, Limrrep, Wallsend-on-Tyne, inform us that 
Lieut.-Col. Hugh M. Stobart, C.B.E., D.S.O., vice- 
chairman, has been appointed to the chairmanship of 
the Company, rendered vacant by the recent death of 
Mr. H. R. Murray-Philipson, M.P. Mr. O. J. Philipson, 
brother of the late chairman, has been appointed vice- 
chairman in succession to Colonel Stobart. 


The supply 


The supply, delivery, and erection 
of an air compressor capable of compressing 2,600 cub. ft. 
of free air per minute to a pressure of 22 Ib. per square 
inch, with all accessories, for Marouf compressed-air 
station. The Egyptian Ministry of Public Works, Main 


Drainage Department ; July 17. (Ref. No. G.Y. 14,014.) Me. A. D 





























































Hydro-Electric Equipment. —The supply of water 
turbine generating equipment and transformers in con- 
nection with the Derwent Valley Power Scheme. rhe 
Government of Tasmania, Hobart ; November 5. (Ref. 
No. A.Y. 12,469.) 

Steel Poles 
light poles with an overall length of 27 ft 
Town Electricity Department ; August 8 
G.Y. 14,016.) 

Street-Light Fittings.—The supply of street-light fittings 
The Cape Town Electricity Department ; August 8. 
(Ref. No. G.Y. 14,017.) 

Non-Ferrous Metals The supply of antimony, copper, 
tin and zine ingots, brass and copper tubes, bars and 
sheets. The Argentine Sanitation Works Department, 
Buenos Aires; July 30. (Ref. No. G.Y. 14,018.) 

Casing Pipes.—The supply of 7,490 m. of casing pipe 
of various sizes, together with auxiliary piping and 
accessories, The Argentine State Oilfields, Buenos Aires ; 
August 2. (Ref. No. G.Y. 14,019.) 

Sounding Rods and Joints The supply of sounding 


The supply of 300 tubular steel electri 
The Cape 
(Ref. No. 





rods and joints. The Argentine State Oilfields, Buenos 
Aires; August 2. (Ref. No. G.Y. 14,020.) 
Steel Tubes.—The supply of 8,000 m. best quality 


galvanised tubes 5m. to 6 m. long, 40 Ib. to 50 'b per sq 
in. pressure test, in various sizes from } in. to 2in. The 
Viagao Ferrea do Rio Grande do Sul, Brazil ; August 16 
(Ref. No. G.Y. 14,021.) 

Weldless Cylinders._—-The supply of 3,500 weldless stee! 
cylinders for propane, and 1,400 pressure regulators with 


fittings for connecting to the valves of the cylinders rhe 
Argentine State Oilfields, Buenos Aires ; August 1. (Ref 
No. G.Y. 14,022.) 

Telephone Equipment The supply of standard tek 


phone terminal blocks, indoor-type protectors fitted with 
carbons and fuses, and plunger or lever hold-down type 


switches. The South African Government Supplies 
Board, Pretoria, August 17 (Ref. No. A.Y. 12,471.) 
Suttchboard Plugs rhe supply of telephone switch 
board plugs and sleeves The Post and Ts legraphs 
Department, Melbourne ; September 4 (Ref. No. A.Y 


12,472.) 


Electric Lamps.—The supply of electric lamps of 
























































various types and ratings required during 1935. rhe 

South African Railways and Harbours Administration, 

Johannesburg ; August 13 (Ref. No. A.Y. 12,475.) 
Vitreous Resistances Che supply of vitreous resist 


ances of various values The Post and Telegraphs 
Department, Melbourne ; September 4. (Ref. No. A.Y 
12,473.) 

Electrical Gear.—The supply of ables, insulators, 
switchgear, transformers, instruments, &« in connection 


with the installation of a distribution sub-station at 

The Egyptian Ministry of the Interior, 
14. (Ref A.Y. 12,476.) 

Railway-Wagon Springs.—The supply of 6,292 helical 
springs for railway-wagon bogies, couplings, buffers, &c 
The Argentine State Railways, Buenos Aires ; August 20 
(Ref. No. G.Y. 14,024.) 

Decauville Track.—-The supply and delivery of 
of Deecauville track of 60-om 
of 14 kg., on steel sleevers, with all nec ssary accessories 
for assembling 16 complete sets of points and cr 
for this track The Egyptian Quarantine Board, Alex 
andria ; August 29. (Ref. No. G.Y. 14,029.) 

Diesel.Electric Rail Cars The construction and supply 
of 12 Diesel-electric rail cars, each « g three 
coaches The cars to be driven by Diese! 
of at least 400 h.p. each The maximum 
straight and level track is fixed at 150 km 
Société Nationale dea Chemins de Fer 
(Ref. No. G.Y. 14,030.) 

Steam Disinfecting Stove 
infecting stove with boiler 
Quarantine Board, Alexandna ; 
A.Y. 12,478.) 
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Cairo ; 
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1.500 m 


gauge, consisting of rails 
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ImMprisiv twin 


two engines 
speed on 
per hour 
Belges ; July 24 
The supply of a steam dis 
nd furnace. The Egyptian 


September | Ref. No 


Petrol Engines.—An inquiry is received from Toronto, 
Canada, from time to time for smal! four-cycle 6-h.p. to 
10-h.p. _ engines, preferably water-cooled, for use 
in portable forest-fire fighting equipment (Ref. No. 
G.Y. 14,005.) 





Books Recervep: Erratum We are informed by 
the Press Section of the Air Ministry that the date of 
issue has been incorrectly given on the cover of Air 
Ministry Publication No. 1439 and referred to in our 
issue of June 29, page 730. This publication was first 
issued in 1933, the 2nd edition having been printed in 
February, 1934. It is obtainable from H.M. Stationery 
Office. ‘ 


Hunt has been appointed manager of 
engineering at the South Philadelphia Works, U.S.A., 
of Messrs. Westinghouse Electric and Manufacturing 
Company. He succeeds Mr. J. M. Lessells, who has 
resigned to open an office as consulting engineer. 

Messrs. BraysHaw Furnaces anp Toots, LIMrrep, 
have removed their registered office and small-tool works 
from Mulberry-street, Hulme, Manchester, where they 
originally started business 36 years ago, to new and 
commodious premises adjacent to their furnace works 
in Boundary-street, off Hyde-road, Manchester, 12. 








BOOKS RECEIVED. 


i Philosophy of Life. 
B. Atkinson. London: 
Limited. [Price ls.] 

Scientific and Technical Papers. By Kyost Suyeutro. 
Téky6: The Suyehiro Memorial Committee. 

Railways and Roads in Pioneer Development Overseas : 
a Study of their Comparative Economics. By Dr. J. 
Epwtn Hotmstrrom. London: P. 8. King and Son, 
Limited. [Price 15s. net.] 

iir Ministry : Provisional Rules and Orders, 1934. 
Air Navigation (Amendment) Order, 1934. 
H.M. Stationery Office. [Price 2d. net.] 


Rankin Lecture. By LLEWELYN 
Hodder and Stoughton, 


The 
London : 


[JULY 13, 1934. 
CONTRACTS. 


Messrs. Ricnoarp Dunston, Liuirep, Thorne, near 
Doncaster, are to construct a large single-screw steam 
tug and eight river barges for London owners for whom 
they have already built similar craft. The tug will be 
built at their Hessle Yard, near Hull (Messrs. Henry 
Scarr, Limited) and the barges at their Thorne Yard. 
Further orders received include a Diesel-engined tug, 
70 ft. long, for service on the Thames, and a steel light 
craft, fitted with special bell-ringing and light-flashing 
devices, for service off the East Coast. 

Messrs. STOTHERT AND Prrt, Limirep, Bath, have 
secured an order from the South African Railways and 
Harbours Administration for ten 4-ton electrically-driven 
ortal jib cranes of the crank level-luffing type, for 
Port Elizabeth Harbour. These cranes are similar to 
five, which they have just completed for Port Elizabeth. 

Messrs. THe CAMBRIDGE INSTRUMENT COMPANY, 
Liwtrep, 45, Grosvenor-place, London, 8.W.1, hav« 
received orders from the Admiralty to supply dial thermo 
meters for H.M.S.8S. Kingfisher and Woolwich, and H.M 
submarine Seawolf. 

Messrs. Sourn DuRHAM STEEL AND [RON CoMPANY, 
LimiteD, Stockton, who supplied two lines of high- 
oressure pipes for the hydro-electric scheme at Loch 

annoch, Perthshire, of the Grampian Electricity Supply 
Company, which installation commenced generating 
power four years ago, have now received a further 
contract from the engineers, Messrs. Balfour, Beatty and 
Company, Limited. This comprises the supply, erection, 
and testing of a third pipe line at Loch Rannoch, similar 
in construction to the existing lines and involving approxi 
mately 1,000 tons of steel pipes. The firm is also engaged 





upon a similar contract for the North Wales Power 
Company, Limited. 

Messrs. METROPOLITAN-VICKERS ELEctTRIcCAL Com- 
PANY, Liurrep, Trafford Park, Manchester, 17, have 


received an order from the Victoria Falls and Transvaal 
Power Company, Limited, for generating plant to be 
installed in the new Klip River Station, South Africa 
The contract covers the supply of three turbo-alternator 
sets, each of 33,000-kW capacity, complete with con 
densing plant. The turbines will be of the two-cylinder 





Department of Scientific and Industrial Research. Sum- 
mary of Progress of the Geological Survey of Great | 
Britain and the Museum of Practical Geology for the | 
Year 1933. Part I. London: H.M. Stationery | 
Office. [Price ls. 6d. net.] 

Higher Mathematics for Engineers and Physicists. By 
Drs. Ivan 8. and Exizasersa Soxoinrkorr. London : 
McGraw Hill Publishing Company, Limited. [Price | 
24s. net.] | 

Staffordshire Iron and Steel Institute. Proceedings. 
Vol. XLVIII . Session 1932-33. Edited by 8. J. 
Astsury. Birmingham: Offices of the Institute. 

Elementary Dynamics for Students of Science and Engineer- 
ing. By Dr. Roserr Cocwran Gray. London: 
Macmillan and Company, Limited. [Price 5s.] 

Canada. Department of Mines. Mines Branch. No. 736. 
Investigations in Ore Dressing and Metallurgy. Ottawa : 
Department of Mines, Mines Branch. 

Machine Design. By Prors. Lovis J. Braprorp and 
Paut B. Eaton. Third Edition. New York: John 
Wiley and Son, Incorporated. London: Chapman 
and Hall, Limited. [Price 18s. 6d. net.] 

Differential Equations. Pror. H. B. Puiturrs. Third 
Edition. New York: John Wiley and Son, Incor- 
porated. London: Chapman and Hall, Limited. 
Price 10s. 6d. net.] 

The National Physical Laboratory. 


Metrology Depart- 


Publications, Limited. [Price 30s. net.] 
Stock Exchanges London and Provincial Ten-Year Record 
Frep C. | 


ment. Tests on Volumetric Glassware. April, 1934. 
Teddington, Middlesex: The National Physical | 
Laboratory. [Free.] | 
Druckverteilung im Baugrunde. By Dr.-Inc. O. K. 
Friunuice. Wien: Verlag von Julius Springer. 
[Price 15 marks.] 
Portland Cement. By A. C. Davis. London: Concrete | 
| 
| 


of Prices and Dividends. Compiled by 
MATHIESON AND Sons. 1924 to 
London: Fred. C. Mathieson and Sons. 
wealth of Australia. 


Commo? Council for Scientific and 


Industrial Research. Bulletin No. 79. The “ Lucerne 
Flea,”” Smynthurus viridis L. (Collembola) in Australia. | 
Melbourne : The Council for Scientific and Industrial 
Research | 

Inspection of Aircraft after Overhaul. By 8. J. Norton. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
3s. 6d. net.) 

in Introduction to Aeronautical Engineering. 


Structures. By J. D. Happon. London: 
Pitman and Sons, Limited. [Price 68. net.) 

The Rigging, Maintenance and Inspection of Aircraft. 
By W.J.C. Spetimc. London: Sir Isaac Pitman and 
Sons, Limited [Price 5s. net.] 





The Materials of Aircraft Construction. By F. T. Hix. | 
London: Sir Isaac Pitman and Sons, Limited. [Price | 
20s. net.) 

Water Treatment. London: Imperial Chemical Indus- 


tries, Limited rr 


1933, inclusive. | asked for the home product. 
[Price 208.] | commences this week, will be a welcome respite to the 
| managements. 
| quotations : 
delivery, and 91. 5s 
steel bars, 81. 12s. per ton for home delivery, 
per ton for export. 


N ol. II. | now in blast is being well taken up. 
Sir Isaac | are the chief buyers still, as there is little sign of any 
improvement 
and are as follows : 
at the steel works ; 
per ton, and No. 3, 
makers’ yards. 


| last Saturday, July 7, amounted to 496 tons. 


impulse type and the alternators are to be wound for 
10,500 volts at 0-825 power factor. The plant will run 
at 3,090 r.p.m., corresponding to a periodicity of 51} 
cycles per second. 








NOTES FROM THE NORTH. 


Guiascow, Wednesday. 
Scottish Steel Trade.—Conditions at the various steel 
works in this area have been fairly good during the 
past week, as producers had quite a number of orders 
to execute before the commencement of the holidays. 
The mills have been turning out a very satisfactory 


| tonnage lately, but although a fair amount of material 
}is still on order for delivery after the works re-open, 


the prospects overall are not too bright. There is a 
certain amount of inquiry in the market for autumn 
delivery and local makers are very hopeful of securing 
a goodly share of what comes along, but it may be some 
time yet before anything is definitely fixed up. In the 
black-steel sheet trade the demand for the heavier 
gauges has been well maintained, but there is a very 
poor call for light sheets and inquiries are not too 
plentiful. In export lots there is very little business. 
Prices are steady and are as follows :—Boiler plates, 
9l. per ton; ship plates, 81. 15s. per ton; sections, 
8l. 7s. dd. per ton: black-steel sheets, } in., are 8l. 10s. 
per ton, and No. 24 gauge, in minimum 4-ton lots, 
101. 10s. per ton; galvanised corrugated sheets, 
No. 24 gauge, are quoted 13/. per ton, all delivered 
at Glasgow stations. 

Malleable-Iron Trade.—The West of Scotland malle 
able-iron trade is still very poor, and orders are not 
of sufficient tonnage to keep plant running the full week. 
The re-rollers of steel bars are also exceedingly quiet as 
the Continental bars are offered at such low prices that 
consumers are seldom inclined to pay the higher figure 
The holiday period, which 


The following are the current market 
“Crown ” bars, 91. 15s. per ton for hon 
per ton for export ; and re-rollk 
and 71. 10 


Scottish Pig-Iron Trade.—There has been no chang: 


in the state of the Scottish pig-iron trade since last 
report, but the present production from the 15 furnaces 


Home consumers 


unchanged 


in overseas trade. Prices are 
-Hematite, 71s. per ton, delivere 

foundry iron, No. 1, 72s. 6d 
70s. per ton, both on trucks a 


Scottish Pig-Iron Shipments. 
ig-iron from Glasgow Harbour 


The shipment of Scottish 
for the week ending 
Of that 
otal, 55 tons went overseas and 441 tons coastwis« 


"he Hardnes , Metals and its Measurement. By Dr. - : : 
. Ht GH re "Sede . Cha man and Y Hall | During the corresponding week of last year the figures 
; } ’ on: 
Limited. [Price 25s. net.] : ; *|} were 10 tons overseas and 12 tons coastwise, making 
4 od. ce 2.08. aU. 
; he total only 22 tons. 


Handbook of Aeronautics. Second and enlarged edition. 
Volume I. A Compendium of the Modern Practice of 
Aeronautical Engineering. [Price 25s. net.] Volume Il. 
Aero-Engines, Design and Practice. By ANDREW Swan. | t 


| t 








Miran AERONAUTICAL SHow.—What is stated to be 
he first Italian Aeronautical Exhibition was opened in 


[Price 15s. net.) London: Sir Isaac Pitman and Sons,| the Art Palace at Milan on June 16, and will remain 
Limited open until October. The exhibition embraces an historical 
Manufacture of Seamless Tubes. Ferrous and Non- | (war) section and others dealing with the latest develop- 
Ferrous. By Gitpert Evans. London: H. F. and G.| ments in the service and technique of aeronautics and 


Witherby. [Price 40s. net.) 


| with the popularisation of flying. 
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JULY 13, 1934.] 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Conditions in the Cleveland 
pig-iron trade alter very slowly. Seasonal quietness is 
marked, but inactivity is expected at this recognised 
dull period of the year, and the absence of buyers is 
not perturbing, particularly as the very low stocks are 
not increasing to any material extent. At the same 
time, local consumption has shrunk somewhat, deliveries 
to Scotland have fallen off, owing to the Scottish holidays, 
and the demand from abroad is not improving, so that more 
iron is available for the market than for a considerable 
time, and sellers are less disinclined than they have been 
to make the substantial price concessions necessary to 
secure orders for shipment to foreign destinations. 
Home and overseas competition for export trade is 
keen. Quotations for overseas business are still a matter 
of individual bargaining, and are difficult to ascertain 
definitely, but for other trade the recognised market rates 
are rigidly adhered to at the equivalent of No. 3 g.m.b., 
67s. 6d. for use in the Tees-side area, 69s. 6d. delivered 
to North of England districts beyond the Middlesbrough 
zone, 67s. 3d. delivered to Falkirk, and 70s. 3d. delivered 
to Glasgow. 

Hematite.—The situation as regards the East-Coast 
hematite branch of industry continues healthy. Pro- 
ducers’ stocks are not of inconvenient dimensions, and 
ure steadily falling. Export sales are as light as ever, 
and customers abroad cannot be expected to take 
supplies from this district so long as they can purchase, 
in foreign markets Continental hematite, on terms 
vastly below those at which Tees-side products can be 
sold. Local and other home consumption is likely to 
be at least maintained, and delivery prices are quite 
tirm on the basis of No. 1 East-coast hematite at 68s. 
here, 748. to 77s. supplied to various parts of Yorkshire, 
70s. to Northumberland and Durham, and 75s. to Scotland. 


Blast-Furnacemen’s Wages.—The average net selling 
price of No. 3 g.m.b. Cleveland pig-iron for the quarter 
ending June 30 last having been certified at 55s. 2- 15d. 
per ton, as compared with 53s. 11-30d. per ton for the 
previous three months, under existing arrangements 
Tees-side blast-furnacemen’s wages are unchanged for 
the third quarter of the year. Wages thus remain at 
5 per cent. above the standard base rates. 

Foreign Ore.—New business here is confined to very 
narrow limits, but in other icon-producing districts, 
heavy transactions in foreign ore are understood to 
have been put through at figures that would not now 
be accepted. Best rubio is fully 17s. c.i.f. Tees. 

Blast-Furnace Coke.—Sales of Durham blast-furnace 
coke are few just at present, but nothing below 20s. is 
named for good medium qualities delivered at Tees-side 
works. 

Manufactured Iron and Steel.—Aggregate tonnage 
output of semi finished and finished iron and steel keeps 
heavy, but in one or two departments new orders are 
needed. Quotations, all round, are steady. Common 
iron bars are 91. 12s. 6d. ; packing (parallel), 81. ; packing 


(tapered), 101.; steel billets (soft), 51. 12s. 6d.; steel 
billets (medium), 71. 2s. 6d.; steel billets (hard), 


7l. 12s. 6d.; iron and steel rivets, 111. 10s.; steel ship 
plates, 81. 15s.; steel angles, 81. 7s. 6d.: steel joists, 
8!. 15s. ; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons and over, and 91. for smaller lots ; fish plates, 
12/. 10s.; black sheets (No. 24 gauge), 101. 10s. for 
delivery to home customers, and 91. 5s. f.o.b. for ship- 
ment abroad ; and galvanised corrugated sheets (No. 24 
gauge), 131. for delivery to home customers, and 111. 5s. 
f.o.b. for shipment overseas. 

Scrap.—Demand for scrap is quiet. Consumers of 
heavy steel are so well supplied that they cannot accept 
full deliveries against running contracts. Sellers would 
now readily accept 50s. Light cast-iron is offered very 
freely at 45s., while heavy cast-iron is no more than 
50s.. and machinery metal is put at 53s. 








LouGHBoROUGH COLLEGE.—The Entrance examina- 
tions for the award of British Empire Scholarships in 
the *aculty of Engineering, Loughborough College, have 
now been completed, and the Governors have approved 
the award of scholarships for 1934 to Mr. C. H. Bray, 
of Wellington College; Mr. D. C. Vaughan, of Rend- 
combe College, Cirencester; Mr. J. . Burman, of 
Merchant Taylor’s School, Crosby, Liverpool; Mr. 
W. H. Pratt-Johnson, of St. George’s College, Mussoorie, 
India ; and Mr. F. B. Taylor, of Aden and Loughborough 
Junior College. The Scholarships, which are tenable 
at Loughborough for the full period of the diploma 
course, are = to all British subjects resident in any 
part of the Empire, and are of the value of 75l. per 
annum. 


New Bourupines or University or Lonpon.—At a 
recent meeting of the Court of the University of London, 
the tenders submitted for the construction of the super- 
structure of the first of the buildings to be cated on 
the University’s site in Bloomsbury were considered. 
The lowest tender, namely that of 362,5791., from 
Messrs. Holland and Hannen and Cubitts, Limited, 
1, Queen Anne’s-gate, London, S.W.1, was accepted. 
The contract now to be entered into with this Company 
will provide for the building of the Senate House and 
administrative offices, a portion of the University 
Library and certain works connected with the University 
Hall. The University, however, will have the option, 
for a period not exceeding nine months from the date 
of Signing, to extend the contract to cover additional 
works. The date for completion is March 25, 1936. 





ENGINEERING. 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Electricity for Cardiff New Works.—At a meeting of 
Cardiff Corporation Electricity Committee on Monday, it 
was reported that Messrs. British (Guest Keen Baldwins) 
Iron and Steel Company, Limited, had signed the 
agreement to purchase all the electricity for their new 
works at Cardiff from the Corporation. The electrical 
engineer reported that while the current will be taken 
from the “ grid,”’ it will be necessary to instal much 
larger transformers and to supply the new works at 33,000 
volts where the supply would be transformed down to 
11,000 volts. The Committee decided that application 
should be made to the Electricity Commissioners to 
sanction the provision of the necessary plant and to borrow 
66,4711. to carry out the required work. 

Cardiff and Birmingham.—On Monday, July 9, 
the Great Western Railway Company inaugurated a 
special express stream-lined rail-car service between 
Cardiff and Birmingham, to enable business men to make 

uick journeys between these points, independent of 
the regular train service. This car, has only one class, 
and passengers are conveyed at a supplemental fare of 
2s. 6d. above the third class fare each way. It is 
scheduled to do the journey of 117} miles at an average 
speed of nearly 50 miles per hour, although on the trial 
trip as much as 73-2 miles per hour was reached, and an 
average of 54-8 miles an hour maintained. These cars 
carry 40 passengers, and refreshments may be obtained 
on the journey. The cars are run on heavy oil from the 
Llandarey Oil Refinery, near Swansea. The Lord Mayor 
and Lady Mayoress of Birmingham, the Mayor and 
Mayoress of Gloucester, and the Mayor and Mayoress of 
Newport, visited Cardiff on the occasion of the trial trip. 

Rhondda Sewerage Works.—A Ministry of Health 
inquiry has been held into an application by the Rhondda 
Urban Council for authority to borrow 39,0601. for sewer- 
age work in the Penygraig and Porth areas. It was 
reported at the inquiry that the new works, which would 
serve some 14,000 people, were rendered necessary by 
the breakdown of the sewerage system at certain places 
as the result of subsidence caused by mineral workings. 
Pollution had been caused to the rivers, and six cases of 
typhoid in the Rhondda Valley were attributed to this. 

Water Supplies in Rural Areas.—Certain rural areas in 
South Wales are again seriously affected by drought 
conditions, and complaint was made at a meeting of the 
Penybont Rural Council of the delay of the Ministry of 
Health in sanctioning schemes for the affected areas. 
The mid-Glamorgan Water Board proposed to spend 
44,0581. on supplies for these areas, principally between 
St. Donats and St. Brides Major. The Glamorgan County 
Council have allotted 10,0001. towards the schemes for 
the Vale of Glamorgan, but the Ministry were delaying 
matters by asking questions, many of which had been 
previously answered. The mid-Glamorgan Water Board 
had decided to send a deputation with the object of 
expediting matters. 

Heavy Oil for ’Buses.—It was stated at a meeting of the 
Cardiff City Transport Committee that the cost of fuel for 
petrol “buses in the last financial year was 30,3471., 
which represented 2-05d. per “bus mile. The cost of 
heavy oil for the limited number of heavy oil "buses was 
only 0- 44d. per "bus mile, and if all the *buses could have 
been run on heavy oil the total cost of fuel would have 
been 7,1631., saving 19,8251. 








GENERATION OF ELEcTRIcITY IN GREAT BRITAIN.— 
Returns issued by the Electricity Commissioners, Savoy- 
court, Strand, London, W.C.2, indicate that the total 
amount of electricity generated by authorised under- 
takers during the first six months of 1934 was 7,630 
million units, as compared with 6,495 million units 
during the corresponding period of 1933. The difference 
of 1,135 million units represents an increase of nearly 
17-5 per cent. 

Irauian Navat Construction.—The Italian Govern- 
ment has recently decided to lay down two new 35,000- 
ton battleships, thus completing the quota allowed by 
the Treaty of Washington. These vessels are to have 
a speed of 28 knots and their armament will include 
381 mm. (15 in.) guns. One will be constructed by the 
Societa Ansaldo, Genoa, and the other by the Cantieri 
Riuniti Dell’ Adriatico, Trieste. On June 17, at the 
Ancona shipyard of the Cantieri Riuniti the destroyer 
Grecale was launched. The vessel, which is to be a 
flotilla-leader has a length of 350 ft., a beam of 32 ft. 9 in., 
and a tonnage of 1,800. Two submarines were also 
launched recently, the Torricelli at Bari on June 27, 
and the Albatross at Palermo. A contract has been 
placed with the Cantieri Riunit‘, by the Uruguayan 
Government, for the supply of 3 small war vessels to be 
employed on the suppression of smuggling. 


WirEtess Apparatus FoR IcELAND.—Radio-tele- 
= communication between all parts of Iceland and 

reat Britain is among the services to be provided by 
short-wave transmitting and receiving stations recentl 
ordered from Messrs. Marconi’s Wireless Telegrap 
Company, Limited, Electra House, Victoria-embank- 
ment, W.C.2, by the Iceland Posts and Khe sm 
Administration, for erection near Reykjavik. In 
addition, the new stations are to be used for short-wave 
broadcasting and for transmitting weather reports 
by radio-telegraphy at regular intervals. The trans- 
mitter will be provided with a new system of low-power 
keying and tone modulation which has been developed 
in connection with television transmission. Directional 
aerials of the Marconi series-phase tj will be employed, 
primarily oriented for the European capitals for which 





the various services are intended. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Tron and Steel.—The rise of nearly 1,000 in the roll 
of Sheffield’s unemployed does not indicate that the pro- 
gress which has characterised the local staple trades during 
the past few months has received a check. On the 
contrary improvement has been fully maintained. The 
increase in the number of unemployed is due to seasonal 
quietude in one or two industries, Steel production is 
extending. According to the latest official statistics 
this area was responsible for an output of 109,400 tons 
of steel ingots and castings during May, as compared 
with 104,700 tons in April, and 89,900 tons in May, 1933. 
Further details of the steel-sheet rolling mill plant which 
(as reported in ENGINEERING last week) has been shipped 
to South Africa, are available. The mill is designed for 
both hot and cold rolling, and is primarily intended for 
the production of black and galvanised sheets of all 
sizes and gauges. It has a capacity of 30,000 tons of 
finished sheet a year. The outfit consists of six hot 
mills and two cold mills. The whole of the mills 
will be driven by a single electric motor. A hydraulic 
stretching machine is also provided for straightening 
the finished sheets. Business in raw and semi-finished 
materials is on the increase. A lull is reported in forward 
business, but producing works have fairly impressive 
order books. Basic-steel billets are in active demand on 
home account. Acid steel is not such a progressive 
medium. Mixed conditions prevail in the heavy machin 
ery and engineering branches. Weakness persists in the 
call for railway rolling stock. Orders from British railways 
tend to become more numerous, but there is a continued 
absence of large-scale buying by overseas railways. 
Only a moderate amount of business is being transacted 
in armaments. Works specialising in the production of 
heavy forgings, hollow-forged boiler drums and reaction 
chambers, and turbine drums for the Admiralty are 
operating at increased capacity. There is an improving 
demand for steel pit props, arches and beams. Other 
progressive lines include electrical apparatus, agricul- 
tural machinery and parts, and equipment used in the 
production of refractory materials. The tool trades are 
forging ahead. Increased numbers of orders are coming 
to hand for farm and garden tools, twist drills, milling 
cutters, hacksaws, hacksaw blades, and precision imple- 
ments of all types. With a view to extending its business 
in the United States a Sheffield firm, which specialises 
in the production of saws, edge tools, spades, and imp 
ments, has opened a branch office in New York. 

South Yorkshire Coal Trade.—An unsatisfactory state 
of affairs exists in several sections of the coal trade. The 
volume of business being done is capable of showing 
vast improvement. Export requirements are on the smull 
side. The needs of iron and steel works show expansion. 
Inland demand for steam coal is stronger. Kailways 
are taking increased supplies. Smalls are firm, and in 
some instances supplies are scarce. Only a very limited 
amount of business is passing in house coal. Stocks at 
sidings and depots are on the heavy side. Foundry and 
furnace coke are steady. Quotations are: Best branch 
hand-picked, 25s. to 26s.; Derbyshire best house, 
19s. to 21s. ; Derbyshire best brights, 16s. 6d. to 18s. 6d. ; 
best screened nuts, 16s. to 17s.; small screened nuts, 
14s. to 15s.; Yorkshire hards, 16s. to 17s. ; Derbyshire 
hards, 16s. to 17s. ; rough slacks, 6s. to 9s. ; nutty slacks, 
7s. to 8s. 6d. ; smalls, 5s. 6d, to 6s. 6d. 








Cuart oF Braxine PerrorMance.—aA useful chart, 
which should be in the hands of every car owner, has 
been issued by Messrs. Ferodo, Limited, Chapel-en-le- 
Frith. This » Rann the stopping distance in feet for a 
car fitted with four-wheel beokes lotted against speed in 
miles per hour, the curves being d on the coefficient 
of friction for a dry level road. Five curves are given, 
corresponding to brake efficiencies of 30, 40, 50, 60, 
and 70 per cent. It is therefore only necessary for a 
motorist to note the speed of the car at the instant of 
applying the brakes and the distance required to come 
to rest, when he can at once read off the actual brake 
efficiency from the chart. In addition to issuing this 
chart, Messrs. Ferodo have now made arrangements 
under which every garage, on re-lining the brakes of a 
car, attaches a tag to the steering wheel. The tag 
constitutes a | oggpeccers that the brakes have been 
relined with the particular lining recommended by 
Messrs. Ferodo for the car in question, and that the 
holder, on quoting the serial number on his tag, may 
obtain any advice he may require regarding his brakes 
from the Ferodo company. 





British STANDARD SPECIFICATION FOR LANCASHIRE 
awp Cornish Borters.—The first of an important series 
of British Standard Specifications for land boilers has 
now been published. his, which is designated No. 537 
1934, deals exclusively with Lancashire and Cornish 
boilers. As will be the case with the whole of the series, 
the present publication takes the form of a purchasing 
specification and not that of an entire constructional 
code. Setting, insulation, mountings, furnace and other 
fittings, as well as mechanical stokers, air pre-heaters 
and similar auxiliary gear, which are the subject of 
mutual agreement, are excluded. The specification 
comprises sections dealing with materials, rules for 
scantlings, construction, workmanship and inspection, 
makes provision for alternatives in construction and 
design, and is complete with inquiry and tender appen- 
dices. A committee is at present dealing with mount- 
ings, inclusive of safety valves, which will in due course 
form the subject matter of a separate specification. 
Copies of specification No. 537-1934 are obtainable 
from the Publications Department of the Institution, 
28, Victoria-street, Westminster, London, 8.W.1, price 
| 2s. 2d. post free. 
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themselves they showed no improvement over 
others in the new operations they subsequently 
undertook. If, however, instead of being left to 
their own devices during the practice period they 
were given a course of training directed towards 
showing them what characters to look for, they 
not only did better than others, who were equal to 


them before the training, at every other operation | 


which they afterwards carried out, but they also 
made more rapid progress in these other operstions. 
The effects of training are thus seen to be transfer- 
able to the other operations, both in the static and 
dynamic sense, whereas no such transfer can be 
observed in the case of practice. 

It may at first sight appear that the investigations 


were of a somewhat academic nature without any | 


hearing on practical work. Such, we think, is far 
from being the case. By examining the mental 
processes which take place in the production of 
certain different sorts of manual skills, Dr. Cox has 
shown that the merely imitative methods obtaining 
when an instructor directs a learner to do as he does 
are less fruitful than when that instructor is able 
to indicate what are the exact requirements attend- 
ant on the best performance of the operation. The 
learner knowing these requirements may thus be 
able to modify his movements in accordance with 
his own particular endowments and to acquire a 
mental technique which can be profitably applied in 
the direction of manual skill, to other operations. 

The investigations described in the lecture were 
made in order to establish more authoritative tests 
for the purposes of vocational guidance and selec- 
function in connection with which use 
is being increasingly made of the National Institute 
of Industrial Psychology, where such tests are 
made use of. They are not claimed to be exhaustive. 
Outside this special object of the investigations it 
would seem that they indicate that the so-called 
training given to a beginner in a factory, which 
traning is, in essence, simply practice, has con- 
siderable limitations. If the analytical method is 
adopted, the results may be more satisfactory. 
Possibly, even, the medieval gem-engraver and the 
Victorian pickpocket would have improved in 
performance if they had known why certain move- 
ments produced certain results, instead of taking 
it for granted that the result was likely to follow 
the movement. 
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THE SHIPPING SUBSIDY. 

Lorp Runctm™an recently stated that he 
always been against subsidies of any kind, but, as 
foreign countries have subsidised their fleets against 
us, we would have to fight them. This view is 
very widely held by the shipping and shipbuilding 
interests, and by the public generally. The respon- 
sible Minister, Mr. Runciman, in giving details of 
the Government's proposals, which have been dis- 
cussed in the House of Commons this week, stated 
that the financial aid promised would be limited to 
the sum of 2,000,0001., and that this assistance 
would be of a temporary nature, the authorities 
ilso particularly anxious that the money 
should not be dissipated in competition among our 


has 


being 


own shipowners, but should be used, as intended, to 
fight the heavily subsidised foreigner, and to regain 
much trade have lost 
through unfair competition. 

While the Government's proposals have been 
welcomed by the Tramp Shipowners’ Committee of 
the Chamber of Shipping, and co-operation has been 
promised to make them effective, it is perhaps not 
surprising to find that, the of other 
industries, some diss: tisfaction has been expressed 
st the amount of the sum offered, and at the attached 
stipulations, having in view the magnitude of the 
shipping industry, and the financial assistance 
granted to other, and in some ways, competitive 
interests. There is no magic about this particular 
sum, however, and, in accordance with experience, 
there is every probability that further assistance 
will and the conditions modified, if 
required. 

Our readers will be more particularly concerned 
with the details of the so-called scrap-and-build 
scheme, which is limited to tramp ships and 
general cargo liners; other such as re- 
frigerated ships, tankers, coasters, vessels carrying 
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| mane than 12 passengers, and those engaged in 
|short sea voyages are excluded. The Chairman 
of Lloyd’s Register has recently pointed out that, 
| while there is quite a fair amount of shipbuilding 
|in progress, this consists mainly of vessels of the 
more specialised types. Owners must scrap three 
times as much tonnage as they replace or modern- 
ise, the vessels must be in effective British owner- 
ship, all work must be carried out in Great Britain, 
excluding however, Northern Ireland, where the 
shipyards have already benefited by the assistance 
of the local Government. It has always been a 
healthy sign of British courage andindependence that 
a few of our shipowning firms have made a practice 
of ordering ordinary cargo tramps at the slackest 
times, but, apart from some work of this type, very 
few vessels and cargo liners are under construction. 
As these form the bulk of our shipping, there can 
be no return to anything approaching prosperity 
in our shipyards until it is possible to place orders 
for tramp vessels to some considerable extent. 

For many years past it has been the general 
practice among British shipowners to keep their 
fleets well up to date, and the fact that our shipping 
as a whole is more modern than that of our foreign 
competitors is evinced from figures which show 
that 37 per cent. of British ships are under 10 years 
old against 40 per cent. of foreigners, 80 per cent. 
British under 20 years old against 69 per cent. 
foreign, and only 7 per cent. British over 25 years 
old against 21 per cent. foreign. We have previously 
pointed out that such statistics should be received 
with reserve, as a considerable proportion of the 
older foreign tonnage has never been effective. In 
view of this, and of the strangulation of inter- 
national trade, some, at any rate, of our ship- 
owners unfortunately seem reluctant at present to 
take advantage of the Government’s offer to pro- 
vide money on cheap terms to build new and up- 
to-date to replace three times the 
amount of obsolescent tonnage. 

British ingenuity in recent years in improving 
the form of cargo in devising new 
lighter forms of construction, and in improving 
propelling machinery, has so accelerated the rate 
of progress as to tend to make propositions regarding 
new construction more attractive than formerly, 
and no doubt the Government had this in mind 
when formulating their proposals to assist the 
building of ordinary tramps and cargo liners. 

The Government still maintain that useful help 
can be given in the form of help for new construction, 
and it is sincerely to be hoped that, for the benefit 
of all concerned, and of our crippled shipbuilding 
and marine engineering trades in particular, con- 
ditions will soon develop such as will tempt ship- 
owners to place new orders in appreciable quantities. 
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NOTES. 
ELECTRICITY AND AGRICULTURE. 

In a Paper, which he read before the Farmers’ 
Electrical Conference at the Royal Agricultural 
Show, Ipswich, last week, Mr. M. M. Harvey 
explained that it was not economical to tap 132 kV, 
66 kV or 33 kV lines to give an electricity supply to 
isolated farms. Most authorities would, however, 
tap 11 kV lines, though this meant capital expendi- 
ture, the charges on which had to be covered by 
the revenue obtained from the consumer. A system 
had therefore been developed in some areas, whereby 
the authority bore the cost of the transformer, 
high tension switchgear and running charges, 
while the farmer paid for the low pressure lines. 
The price per kilowatt-hour could then be fixed 
at approximately the same price as if the farm was 
on a low pressure village system, plus a standing 


charge or guarantee to cover the extra cost of the | 


equipment necessary to supply such an isolated 
consumer. 
of the capital cost or be based on the demand. It was 
not generally realised that the distribution mains 
accounted for 75 per cent. of the cost of giving a 
supply in rural areas, and the conditions were there- 
fore totally different from those in towns. Dealing 
with the use of electricity in providing a water 


supply on farms, Mr. Harvey gave an account of | definite contribution to knowledge. 


two dairy farms on the top of a hill near Bewdley, 
where 3,500 gallons per day were pumped by a 


and | 


The guarantee might be a percentage | 
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|3 h.p. motor a distance of two-thirds of a mik 
from the valley to alarge reservoir. The head was 
| 150 ft. and the back pressure 80 lb. per square inch 
|at the pump. It would be impossible to maintain 
| the production of Certified Grade A milk on this farm 
| without this arrangement. In another branch ot 
| farming, the rearing of poultry, the advantages of 
| using electricity were also being increasingly realised 
jand incubators with a capacity high as 
| 70,000 eggs, were being employed. The running 
| cost was economical, there was no smell, smoke or 
| fire risks, the control of temperature was automati: 
and there was a great saving of labour. 
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THE AND 
The shipbuilding returns of Lloyd's Registe1 
for the quarter ending June 30, 1934, show that 
the gross tonnage of the merchant shipping unde: 
construction in Great Britain and Ireland main- 
tains the upward tendency which has been observ- 
able during the last 18 months. Not only is the 
present total, namely, 131 vessels of 100 tons gross 
and upwards, representing 587,142 tons, greater by 
105,702 tons than that for the previous quarter, 
but it is more than double the very low figure for 
June, 1933. It is also pleasing to note that the 
tonnage upon which work has been suspended has 
declined to 59,318 tons. On the other hand, the 
tonnage commenced during the last three months, 
namely 146,653 tons, showed a decline of 56,359 tons 
compared with the corresponding total for the March 
quarter. Moreover, the tonnage launched, namely 
35,954, showed an increase of only 1,115 tons as 
compared with the first three months of the year. 
The tonnage of the merchant shipping under con- 
struction in foreign shipyards, which totalled 
629,198 tons on June 30, was about 31,000 tons 
more than the figure for the March quarter. Further- 
more, the shipping upon which work had been sus- 
pended aggregated only 7,613 tons. During the 
quarter which has just closed, 125,912 tons of 
shipping were commenced abroad and 113,438 tons 
| were launched, showing a decrease, as compared 
with the previous quarter, of 132,136 in the tonnage 
| commenced, and an increase of 62,175 in the tonnage 
launched. Of the leading foreign shipbuilding 
countries, Japan retains first place with 137,280 
tons, France remains second with 104,500 tons, 
and Germany third with 91,145 tons. Denmark, 
Holland and Sweden are fourth, fifth and sixth, 
with 66,650 tons, 54,765 tons, and 49,025 tons, 
respectively. The vessels under construction in 
the world’s shipyards at the end of June included 
four steamers and 25 motorships of between 8,000 
and 10,000 tons each ; two steamers and 12 motor- 
| ships of between 10,000 and 20,000 tons each ; and 
| four steamers and two motorships of 20,000 tons and 
| upwards. The total horse-power of marine engines. 
| either under construction or being installed on board 
| vessels on June 30, 1934, was 1,550,924. This was 
| made up of 138,018 i.h.p., the total for reciprocating 
|steam engines; 595,407 shaft horse-power, repre- 
|senting steam turbines, and 817,499 i.h.p., the 
| aggregate for oil engines. Great Britain and 
| Ireland occupied first place with 679,219 h.p., Franc 
| was second with 242,810 h.p., Germany third with 
145,608 h.p., Japan fourth with 140,280 h.p., Sweden 
fifth with 76,332 h.p., Holland sixth with 75,150 h.p 
Italy seventh with 57,500 h.p., and Denmark 
eighth with 53,680 h.p. All other countries wer 
responsible for totals of less than 50,000 h.p. 











ARCHITECTS AND THE SuRVEY OF LONDON. 


The economic crisis of 1931 brought in its train, 
in addition to many other unfortunate effects, « 
slowing down of building, and a consequent u! 
paralleled degree of unemployment among archi 
tects. A scheme of emergency relief was therefor 
set up by the Royal Institute of British Architects, 
‘and it was decided that the contributions, which 
were invited, should be used to finance a programm 
|of collective research. This procedure, it was 
thought, would not only provide a livelihood fo! 
+hose who were suffering, but would prevent thet! 
| technical skill from becoming rusty and provide 
An exhibition, 
|which was opened at 7, Bedford-square, London, 
| W.C., on Friday, June 22, indicates the success 0! 
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the idea. The work on view is divided into four 
main groups: Surface utilisation survey, measure- 
ment of old buildings, survey of street elevations, 
and survey of the height of buildings. In the first 
section, large areas of London have been surveyed 
to discover to what use land is at present being put, 
this being an essential preliminary to the making of 
any plan for controlling growth, or for replanning. 
In the second section, a number of lesser-known 
Seventeenth and Eighteenth Century buildings have 
been measured, and the results will be available for 
use in the London County Councilsurvey. The work 
on street elevations has provided an interesting 
comparison between the appearance of the principal 
London streets to-day and one hundred years ago, 
when Tallis made similar drawings. Finally, the 
determination of the heights of buildings is valuable 
in connection with the calculation of densities 
of population, rehousing, and the provision of open 
spaces. Although it is to be hoped that conditions 
of employment will rapidly improve, it is feared 
that there will always be some men without 
remunerative positions. For that reason, and 
because the work is too important to be abandoned, 
a scheme has been drafted for its continuance and, 
if necessary, for its expansion. The exhibition is 
for many reasons well worth a visit. 








THE SUMMER MEETING OF THE 
INSTITUTION OF MECHANICAL 
ENGINEERS IN LIVERPOOL. 

(Concluded from page 18.) 


Tue first portion of our account of the Summer 
Meeting of the Institution of Mechanical Engineers 
in Liverpool dealt with the opening day. For 
the following day, Wednesday, June 27, a number 
of organised visits to different works was arranged. 
A wide choice was provided by the several alterna- 
tives, and the whole party was fairly evenly dis- 
tributed among them. In the morning, a party 
visited the works of Messrs. British Insulated Cables, 
Limited, Prescot, with its subsidiary company, 
Messrs. British Copper Refiners, Limited. The plant 
connected with the latter was of particular interest, 
as the copper refinery is the only one of its kind in 
the country. The copper is imported in the form 
of blister pig from Rhodesia, and is refined in a 
reverberatory furnace fired with pulverised fuel, 
the degree of purity being such that electrical 
deposition is rendered unnecessary. The output 
is 150 tons of high-conductivity copper per day. 
The finished copper bars are rolled into rods for 
drawing into wire. Aluminium rods are also made 
and drawn. The firm manufactures both paper 
insulated and oil-filled cables, and a large variety 
of other electrical equipment and accessories. The 
parties visiting Messrs. Meccano, Limited, 236, 
Binns-road, Old Swan, also inspected the works of 
Messrs. Howard Ford and Company, Vale-road, 
Woolton, the makers of ‘‘ Bear Brand ”’ hosiery. 

The Meccano works proved of unusual interest, 
partly because of its large extent, partly because 
of the interesting conveying equipment and special 
tools employed, and partly on account of its very 
practical and complete lay-out and organisation. 
The founder and managing director of the firm, Mr. 
Frank Hornby, M.P., received the members, and is 
to be congratulated on his energy and enterprise in 
building up an industry in this country which was 
previously, in the main, in foreign hands. It is 
hardly necessary to enumerate the products of the 
firm, as they are so widely known, but we think 
the possibilities of the Meccano elements for such 
purposes as lecture demonstrations, and so forth, 
not so generally recognised. Among the 
examples of assembly exhibited at the works, a 
small hand-loom constructed of standard parts 
ittracted much attention, very good work, such as 
ribbons about 3 in. in width, being turned out by 
it. The visit to the hosiery works provided interest 
of a different kind. The works are quite modern, 


ire 
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The sheet and plate-glass works of Messrs. 
Pilkington Brothers, Ltd., St. Helens, provided 
again another interest. The visitors were received 
by the Right Hon. Lord Cozens-Hardy, M.I.Mech.E., 
and other directors, and as much as possible 
of this large organisation was seen in the time 
available. The industry in this area is an old 
one, cast-plate glass being made in St. Helens as 
early as 1773, between 300 persons and 400 persons 
being employed. The employees of Messrs. Pilking- 
ton Brothers and the subsidiary companies now 
number about 12,000. A general account of 
modern glass-making machinery, in which some 
of Messrs. Pilkington’s plant is described, will be 
found in ENGINEERING, vol. cxxviii, page 29 et seq. 
(1929). Some tests of the firm’s recently-developed 
‘“* Armour-plate ” glass demonstrated its remarkable 
strength and resistance to high temperatures. Some 
particulars of this glass are given in ENGINEERING, 
vol. cxxxiv, pages 463 and 739 (1932). The remain- 
ing item of the morning programme was a visit to 
the preserve factory of Messrs. William P. Hartley, 
Long-lane, Fazakerley, under the guidance of the 
works manager, Mr. T. Winterson. The parts of 
the plant of particular mechanical interest were the 
jam and marmalade-filling machines, labelling and 
wrapping machines, and printing and carton- 
making machines. A recent addition to this works 
is a canning plant capable of dealing with 200 cans 
of fruit and vegetables per minute. 

The afternoon programme of Wednesday com- 
prised five organised visits. One party visited 
Messrs. Bryant and May’s Diamond Match Works, 
Linacre-road, Litherland, under the guidance of 
Mr. Charles O. Rennie, director, and Mr. R. Stratton, 
manager. Both processes of the manufacture of 
matches were shown, viz., the round stick type and 
the square-stick type. The machines for peeling 
veneer from logs for wooden matchboxes aroused 
considerable attention. The timber waste and 
trimmings from the various processes are utilised 
in wood-fuel gas-producer plants, which operate 
two sets of Crossley gas-engines of 400 h.p. per set. 
These provide the power for the works. The process 
steam is supplied by three five-drum Stirling boilers 
with Underfeed mechanical stokers. It is interesting 
to note that in order to provide for future supplies 
of timber, the firm is cultivating an aspen forest 
on about 7,000 acres of suitable mountain land in 
Scotland. Two other visits illustrated contrasting 
industries represented by well-known Liverpool firms. 
One was to the Biscuit Factory of Messrs. W. and R. 
Jacob and Company (Liverpool), Limited, Aintree, 
where the party was received by directors of the 
firm, Captain C. W. Jacob and Mr. W. D. Hunton. 
The factory was interesting, apart from the actual 
processes of the production of biscuits and cakes, 
in the engineering plant. The ovens are gas-fired, 
about 1,500,000 cub. ft. of town’s gas per week being 
used. The gas is distributed at low pressure, but 
is compressed at the point of use. On most of the 
ovens the gas supply is hand-controlled with the 
aid of thermometers, in others thermostatic control 
is adopted. Steam for process work and heating 
is supplied by three mechanically-fired Galloway 
boilers. Electrical driving is used throughout the 
factory, some 300 motors being employed. There 
are six independent sets of refrigerating plant of the 
motor-driven ammonia type, and each block of 
buildings is more or less self-contained as regards cold 
storage. Another party visited the works of Messrs. 
Lever Brothers, Port Sunlight. This soap factory is 
too well known to need any description, but a recent 
development may be mentioned. To facilitate the 
reception of the raw material direct from ocean- 
going vessels, the firm built, in 1931, the Brom- 
borough Dock, which has a deep-water area of 18 
acres. Adjoining the dock is an oil tank park 
capable of storing 34,000 tons of oil. Palm kernels 
and copra are stored in silos having a capacity of 
10,000 tons. 

For those interested in electric supply an inspec- 
tion of Clarence Dock Power Station, of the Liverpool 








ind the buildings are very well lighted, spacious and 
well ventilated with temperature and humidity | 
control in marked contrast to the older type of 
weaving shed so common in the cotton mills of! 
Lancashire. The knitting machines, both for stock- | 
ings woven in tubular form and those formed in the 
flat and sewn up, embody much ingenious mechanism. 


Corporation, was arranged by the City Electrical 
Engineer, Mr. P. J. Robinson, M.Eng., M.I.Mech.E., 
who was unfortunately unable to be present to 
receive the visiting party. A full aecount of 
the station will be found in ENGINEERING, vol. cxxxii, 


page 37 et seg. (1031), and of the operating 
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results in vol. cxxxvi, page 198 (1933). The remain- 
ing visit of the five was one of inspection of the 
Wallasey Corporation Improvement Works and in- 
volved a short cruise on the River Mersey. The party 
was under the guidance of Lieutenant-Commander 
W. H. Fry, R.N.R. (ret.), general manager of the 
Ferries Department, and of Mr. L. St. G. Wilkinson, 
M.C., M.Se., M.I.Mech.E., Borough Engineer and 
Surveyor. The inspection comprised the Seacombe 
ferry improvements, completed in 1933, the Derby 
bathing pool, constructed in 1932-33, the sea wall 
and promenade, New Brighton, the New Brighton 
bathing pool, opened in June of this year, the 
reconstruction of the promenade pier, New Brighton, 
and a new steel girder bridge at New Brighton 
ferry. 
INSTITUTION DINNER. 

The Institution Dinner was held on Wednesday 
evening, June 27, at the Adelphi Hotel, Liverpool, 
the guests being received by the President, Mr. 
Charles Day, M.Sc. Tech., Mrs. Day, and Miss Day. 
The chair at the dinner was occupied by the Presi- 
dent. After the loyal toasts had been drunk, 
Mr. Alan E. L. Chorlton, C.B.E., M.P., Past-presi- 
dent, proposed that of “The City of Liverpool.” 
After reference to the shipping depression and the 
state of the city’s export trade, Mr. Chorlton 
expressed the opinion that the setting up of new 
industries should occupy more of the attention 
of city councils. Each part of the country and 
the Government itself should have a special depart- 
ment to deal with the subject. An example lay 
in the cotton trade, which was unlikely to return 
to its old prosperity,so that Lancashire required 
other industries to supplement it. In conclusion, 
Mr.. Chorlton expressed the hope that Liverpool 
and Manchester and other Lancashire authorities 
would pool their schemes of water supply and so set 
an example to the country. The Right Hon. 
George A. Strong, Lord Mayor of Liverpool, in 
responding to the toast, signified his approval 
of Mr. Choriton‘s aspiration regarding the question 
of water supply, which was of national importance, 
The city authorities of Liverpool had not a parochial 
outlook. The dock systems of Birkenhead and 
Liverpool would be linked together by the Mersey 
tunnel and these systems were provided with 
excellent river, rail, and road connections and, in 
addition, the new airport at Speke. New industries 
could be most effectively accommodated. He 
thought that the attention of foreign and colonial 
visitors had not been sufficiently drawn to the pro- 
vinces. Emeritus Professor H. 8. Hele-Shaw, LL.D., 
D.Sc., F.R.S., Past-president, proposed the toast of 
** The University of Liverpool ” in a felicitous speech 
which, as he had been its first Professor of Engineer- 
ing, naturally contained many interesting reminis- 
cences. The Vice-Chancellor of the University, Dr. 
H. J. W. Hetherington, M.A., in his response, after 
a tilt atthe mechanisation of present-day life, par- 
ticularly in connection with aeroplanes, emphasised 
the value of a University education in broadening 
the outlook of the engineer. 

The next toast on the list was that of “ Our 


Guests,” aud was proposed by Colonel A. E. 


Davidson, D.S.0., vice-president. After expressing, 


on behalf of the Institution, sincere appreciation 
of the activities of the Liverpool Reception Com- 
mittee and others who had so effectively made the 
meeting both instructive and recreative, Colonel 
Davidson referred specifically to the work done by 
Lord Cozens-Hardy in connection with the early de- 
velopment of road transport. The response was made 
by The Right Hon. Lord Cozens-Hardy, D.L., J.P., 
who dwelt upon the increasing part played by the 
Institution in advancing the practice of mechanical 
engineering throughout the whole world. 
increased mechanical efficiency 
temporary want of balance as regards labour, he 
felt that in the long run its benefits would be recog- 
nised. The construction of the Mersey tunnel, 
for example, would not have been possible by 
hand labour and Birkenhead and Liverpool would 
thus have been deprived of its benefits. 
function was concluded by the toast of ‘‘ The Institu- 
tion of Mechanical Engineers,” proposed by Principal 
J. Scholes Hague, |\i.Sc., Liverpool Central Technical 
School, who spoke largely in praise of the work of the 


Whilst 


cause a 


might 


The 
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the standard of technica] 
education by means of the National Certificate 
Scheme. The President in a brief reply, paid ¢ 
tribute to the work of the branches of the Institution, 
and expressed the hope that more of them would be 
formed, especially in the overseas Empire. 

In accordance with recent custom, four alternative 
whole-day visits, with sub-divisions, were arranged 
for Thursday, June 28. One party visited Messrs. 


Institution in raising 


Bowater’s Mersey Paper Mills, Ellesmere Port, 
under the guidance of the director, Mr. Arthur 
Baker, C.l.Mech.k. These mills are situated on 
the Manchester Ship Canal, about a mile and a 
half from the Eastham entrance locks. An 
interesting part of the tour was the inspection 
of the work in progress on the construction of a 
privat wharf 1,100 ft. long. which necessitates 
the deepening and widening of the Ship Canal at 
this point. The works produce newsprint from 


imported wood pulp and have a capacity of 125,000 
per As paper-making plants are 
rarely included in a summer meeting 
the visit proved of particular interest. 


tons year, very 


programme 


supply is generated at the mills and an illustrated 
account of the plant will be found on page 674 
of the issue of ENGingertne for June 15, last. <A 
second party visited the Mersey Lronworks of Messrs. 
The Wolverhampton Corrugated [ron Company. 
Ellesmere Port, where they were received by the 
managing director, Mr. KE. Peter Jones, and the 
chief engineer, Mr. J. H. Middleton, The weekly 
capacity of the works is 3,000 tons of sheets, plain 


and corrugated, and galvanised or coated with 
bitumen and asbestos. The present weekly pro- 
duction is 2,400 tons. About 2,000 persons are 
employed. Apart from the machinery used and 


followed, the works form an interesting 


example of modern factory lay-out, the various build- 


pre 1CCRSCH 


ings being arranged in parallel lines, which enables 
the fullest use to be 
provided 


made of the 40 overhead cranes 

\ third party visited the works of Messrs. Vacuum 
Oil Company, Ltd., Beaufort-road, Birkenhead, 
under the guidance of the joint managing director, 
Mr. A. L. MeColl, the technical manager, Mr. W. E. 
Gooday, and the chief engineer, Mr. Aubrey B. 
Smith, M.Il.Mech.E. The Birkenhead works have 
the largest onput of any of the company’s works, 
namely, 3,750 tons of lubricating oils and greases per 
The storage and handling of this mass of 
liquid necessitates an extensive plant, all of which 
was inspected. General surprise was expressed by 
the visitors that no less than 600 grades of oils and 
found in the main 
Chester, three parties 
in launches on the River Dec 


month 


greases are to be warehouse. 
After luncheon at 


united and pre weeded 


these 


to view the gardens and interior of Eaton Hall, at 
which they were entertained to tea by the kind 
invitation of His Grace the Duke of Westminster, 
G.C.V.O., D.S.O. 


Another party visited the Polar Works of Messrs 


The Liverpool Refrigeration Company, Ltd. at War 
rington, under the guidance of Mr. Ivan Adamson 
und Mr. Alfred B. Edwards, directors. Here the 


manufacture of al! types of refrigeration machinery 
is carried on, including sleeve-valve amamonia com 
multi-tubular heat-transfer 
methyl chloride and carbon dioxide compressors, 


pressors, ipparatus, 


coils, tanks and insulation for refrigeration and 
other industries. A description of some of the 
types of machines made by the firm is given on 
page 703 of our issue of June 22 After luncheon 
the party visited the Percival Lane Power Station, 
Runcorn, of the Mersey Power Company. This 
station is a selected ore for the national grid and 


forms the connecting point between the North-West 
England and North Wates schemes and the Central 
England interconnected by 
private lines to the power stations of the Salt Union 
it Weston Point and Imperial Chemical Industries 
at West Bank, Widnes. At present three 12,500-kW 
alternators and seven and Wilcox boilers, 
$5,000 Ib evaporative capacity, 


ilso 


scheme. It is 


Ba beock 
each of per hour 
ire installed. The p 
Mr. R. L. Johnston, resident engineer 
Che final visit of this party was to the Weston Point 
vacuum plant of the Salt Union, under the guidance 
Mr. F. Stubbs, and the 
The plant haa an 


irtv was conducted over the 


station by 


of the divisional manager, 


chief engineer, Mr. C. Calder. 


| her chief engineer, Mr. B. 
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output of 24 tons of salt per hour, which is evaporated 
in three vessels, each 26-5 ft. in diameter by 66 ft. 
high above the floor, exhaust steam from the power 


station turbines being used as the heating medium. | 


Another whole day visit consisted of, first, an 
inspection of the works of Messrs. The Liverpool 


Electric Cable Company, Ltd., Linacre-lane, Bootle. | 


This firm manufactures a great variety of cables, 
including high-tension and low-tension cables, 
cables insulated with paper, rubber, or varnished 
cambric, mining cables, motor-car cables, flexible 
cords and aerials. The party was shown over the 
works by the managing director, Mr. W. J. Terry, 
and afterwards proceeded to the Gladstone Docks 
to visit the Canadian Pacific Steamship Company’s 
R.M.S. Duchess of Bedford, under the guidance of 
R. Hood. An account 


| of this vessel will be found in ENGINEERING, vol. cxxv, 


page 675 (1928). Another party, which later joined 
the first one at luncheon on the Duchess of Bedford, 


| paid a visit to the Garston Gas Works of the Liver- 


| pool Gas Company. 
The power | 


The chief engineer, Mr. R. E. 
Gibson, received the visitors and explained the 


| working of this large and interesting works, which 


is the most recently built and second largest station 
of the company. The total manufacturing capacity 
of the coal gas and carburetted water-gas plants is 
11,000,000 cub. ft. per day. In the afternoon both 


| parties visited Southport, the main purpose of the 


visit being the inspection of Corporation Bathing 
Centre at Ainsdale and the Sea Bathing Lake near 
the pier. On Thursday evening a reception for the 
whole of the members and ladies attending the 
meeting was held at the University of Liverpool, by 
kind invitation of the University Council and Senate. 
The guests were received by the Vice-Chancellor, 
Dr. H. J. W. Hetherington, M.A., and Mrs. Hether- 
ington, and by the President of the Council, Pro- 
Chancellor C. Sydney M.A., J.P. The 
Walker and Harrison-Hughes Engineering Labora- 
tories were open for inspection, and music and 
dancing was provided. On Friday, June 29, two 
whole-day excursions of a purely recreative nature 
were arranged for. One of these was a motor tour 


Jones, 


| of 150 miles through the beautiful scenery of North 


Wales, and the other a trip to Llandudno by sea, 


|the return journey being made by motor coach 


through North Wales to Liverpool. The weather 
was, fortunately, ideal, and both excursions were 
largely attended and greatly enjoyed. 

In giving this brief account of the summer meeting, 
reference has only been made here and there to the 
hospitality received. This was so abundant that it 
is not possible to enumerate in these columns all the 
individuals, firms and organisations who provided 
it. It must suffice to say that in many cases trans- 
port to the places visited was generously arranged 
for by the firms concerned, and luncheon and tea 
were also frequently provided. According to the 
official lists the total party at the meeting numbered 
$35. A number of others, chiefly resident in the 
district, also attended for one part of the time or 
another. At no time did any difficulty or hitch 
arise, and all concerned in the organisation of the 
meeting may deservedly be congratulated on its 
complete success. 


THE SUMMER MEETING OF THE 
INSTITUTION OF NAVAL ARCHI- 








TECTS. 
Tue Summer Meeting of the Institution of Naval 


Architects, is, after an interruption of two years, 
being held this vear in London. 
full title Meeting and 
Conference on Experimental Tank Work “ indicates, 
has been extended in order to provide an oppor- 
tunity for continuing the discussions on the methods 
und results of ship tank testing which proved so 
the Hague Conference of 1933. The 
meeting, which opened on Tuesday, July 10, and 


Its scope, as its 
Summer 


successful at 


closes to-day is, therefore, in addition to a number | 


of members of the Institution, being attended by 
delegates and representatives of experiment tanks 
of other countries. These countries are, taking 
them in alphabetical order, Austria, for which Dr. 
Ing. F the Vienna Tank; 
France, which sent two delegates, Professor E. G. 
Barrillon and Mr. H. J. Guntzberger, and two repre- 


Gebers represents 
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sentatives of the Association Technique Maritime et 


Aeronautique, Mr. E. Rousseau, and Mr. G. Bourges ; 
Germany, represented by Dr. G. Kempf, and Herr 


H. Lerbs, of the Hamburg Tank, Dr. Ing. H. M. 
Weitbreckt, of the Berlin Tank, and Dr. Ing. E. 
Foerster, Dr. Ing. Fr. Horn and Herr Burckhardt : 
Holland, which sent as a delegate Ing. 
the Wageningen Tank, and is also represented by 
Baron van Haersolte ; Italy, which sent as delegates 
General G. Rota, R.I.N., Rome National Tank. and 
Lieut.-Col. G. N. Figari, Royal Italian Navy, and 
is also represented by Dr. Ing. Renato de Santis and 
| Dr. Ing. E. Castagneto, both of the Rome National 
Tank; Japan, which sent as delegates, Professor 
Vice-Admiral Y. Hiraga, [.J.N. (ret.) of Tokyo 


University and the Mitsubishi Tank, Constructor 


Lieut.-Commander A. likawa, I.J.N., Assistant 


Naval Attaché, and Mr. Yamagata, Department of 


Communications and Teishinsho Tank, Tokyo ; 
Norway, Professor H. R. Morch, representing the 
Trondhhjem Tank ; Spain, which sent two delegates, 
Captain-Constructor D. N. de Ochoa and Lieut.- 
Constructor Carlos Lago, both of the Madrid Tank : 
Sweden, represented by Dr. H. F. Nordstrom, of 
the Stockholm Tank; and the United States of 
America, which sent as delegate Lieut.-Commander 
C. O. Kell (C.C.) U.S.N., and was also represented 
by Captain H. 8S. Howard (C.C.) U.S.N. 

The representatives of the British Tanks were 
Mr. M. P. Payne, R.C.N.C., Admiralty Tank, Haslar ; 
Mr. G.S. Baker, O.B.E., and Mr. J. L. Kent, William 
Froude Laboratory of the National Physical 
Jaboratory ; Mr. J. M. MeNeill, B.Sc., Messrs. John 
Brown and Company, Limited, Clydebank, Mr. J. F. 
Allan, B.Sc., Messrs. William Denny and Brothers, 
Limited, Dumbarton, and Mr. H. J. Mundey, 
Messrs. Vickers-Armstrongs, Limited, St. Albans. 

The meeting opened on the morning of Tuesday, 
July 10, with the reception of the foreign delegates 
by the President of the Institution, the Right Hon. 
Lord Stonehaven, P.C., G.C.M.G., D.S.O., LL.D. 
In opening the meeting Lord Stonehaven said 
that he did not propose to deliver anything 
| in the nature of a presidential address in view 
|of the full programme. He then assured the 
| delegates, on behalf of the Institution, of the 
| hearty welcome extended to them by it and of its 
appreciation of the honour they had done it by their 
presence. After a warm tribute to the genius of 
| William Froude, Lord Stonehaven said that all the 
countries represented at the meeting had made 
contributions to the model experiment side of 
naval architecture. Long before we in England had 
attempted to reduce the shipbuilding problem to an 
exact science French ships were noted for the excel- 
lence of their and construction, due to 
advanced theoretical studies, and their application 
to research. The early efforts of those who founded 
the Institution in 1860 were largely directed to 
laying down an educational system based on what 
had long been current in France, and the School of 
Naval Architecture at South Kensington. subse 
quently transferred to Greenwich, was the result. 
But the testing of ship models had not been one of 
the subjects of research in France, and the Govern 
ment Model Basin near Paris did not materialise 
until many years had elapsed after Froude first 
convinced the Admiralty authorities of the sound- 
ness of his methods. 


design 


William Froude’s early tank at Torquay was 
opened in 1874, and was the only. one in existen 
for some years. But the late William Denny had 
been struck by the possibilities attaching to th: 
work, and he realised the importance of the results 
to be obtained. His firm was the first of the private 





firms to follow Froude’s example, and they built a 
|large tank at Dumbarton, which was opened in 
| ° ° 

1883. Meanwhile the Admiralty decided to build 


a naval tank at Haslar, which was placed under th 

charge of William Froude, and later under his son. 

R. E. Froude. This was in 1886, and there follow: 

at intervals experiment tanks in Italy (Spezia 

St. Petersburg, Ubigau (Dresden), Washingt 

| (1898). At the latter establishment, wooden model 

instead of paraffin ones were used on account of th 

| high summer temperature. In its day the Washing 
ton tank was the largest in existence, but it had n« 
been surpassed in size by others. 

| The new century saw a fresh outburst of tan! 
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activity. 
1900, and one at their Technical High School, 
Charlottenburg, in 1902. The French Government 
established one near Paris in 1905, and in the same 
vear Michigan University, U.S.A., followed suit 
with a large tank at Ann Arbor. In 


was built, where models of our largest and fastest 
\tlantic liners had been made and tested. In the 


same year the North German Lloyd Company put | 
down a full-sized tank at Hamburg and the Japanese | 


established one at Nagasaki in 1998, and another 
at Tokyo two years later. Then came our William 
Froude Tank, presented by Sir Alfred Yarrow to the 


National Physical Laboratory, and opened, appro- | 


priately enough, in the Jubilee vear of the Insti- 
tution, 1911. This was the last tank to be built 
before the Great War, and a period of eight years 
elapsed during which most of the existing tanks 
were used for purposes less peaceful than those for 
which they had been built. But after the war was 
over there sprang up a fresh activity in this branch 
of research, and in 1919 a tank was built in Vienna, 


which has produced much valuable material under | 


the able guidance of Dr. Gebers. After another 


interval of ten years, the Italian Government decided | 
that their Spezia tank was insufficient for their | 


requirements, and they laid down a great tank at 
tome in 1929. General Rota, one of the Institu- 
tion’s most distinguished members, of nearly 40 
years’ standing, was in charge of this tank. The 
two latest additions were the Wageningen Tank in 
Holland, opened last year, and the new Spanish 
Government Tank in Madrid, which was shortly 
to be completed. This, briefly, was a list of the 
principal tanks of the world, in their chronological 
order, and it spoke for itself as showing the immense 
importance attached by all maritime nations to the 


real value of ship model experiments, when carried | 


out under scientific direction. 
Lord Stonehaven then presented to the repre- 


sentatives of the tanks enumerated above copies of | 


William Froude’s portrait in bronze plaques which 


had been prepared for the occasion, and which, | 


he said, it was hoped would serve to keep ever fresh 
in the minds of shipbuilders the debt they owed 
to that truly great man. 
After the presentation ceremony, the Secretary 
read a list of members, associate members, associates, 
nd students elected at the last meeting. 


Wittiam FROUDE. 


rhe remaining programme for the morning com- 
prised the reading and discussion of three papers, 
of which the first was read by Sir Westcott Abell, 
K.B.E., M.Eng., Vice-President, and was entitled 

William Froude.” An abridgement of this paper 
will be found on page 49 of this issue. The obser- 
vations and suggestions on the subject of deter- 
mining by experiment the resistance of ships, which 
were put forward by Froude to the Admiralty in 
December, 1868, were given as an appendix, but, 
in view of their detailed nature, are too long for 
reproduction in these columns. 

\s the paper was largely biographical, contri- 
butions to the discussion contained, generally, 
ippreciative references to the value of Froude’s 
ork, rather than comments of a technical nature 
rising from that work. General G. Rota, R.L.N., 
vas the first speaker, and after referring to the 
ippropriateness of the paper as an introduction to 
the meeting, dealt with the creation of the first 
ltalian tank at Spezia, in the construction of which 
much help had been received from the authorities 
of the British tanks then in existence. Professor 
Vice-Admiral Y. Hiraga followed. 
warships had been built which by their performance 
had completely satisfied their designers as to the 
soundness of Froude’s methods. Froude’s classical 
Greyhound ” experiments had stood for many 
vears, but, as pointed out by the Institution’s Skin 
Friction Committee of 1924, further work in this 
lirection was desirable. A few years ago towing 
xperiments on ships, on similar lines to those on 
the Greyhound, had been carried out in Japan, but 
vhilst the results showed that skin friction coefti- 
ents were different in degree to those used by 
Froude, they also showed that the method itself 
was quite satisfactory. 


Germany built one at Bremerhaven in | 


1908 the | 
Clydebank Tank (Messrs. John Brown and Company) | 


Many Japanese | 
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| After Professor E. G. 
|eulogistic reference to Froude’s work, a communi- 
|cation from Mr. M. P. Payne, R.C.N.C., was read. 
Froude, in addition to the intrinsic value of his 
tank work, had set a very high standard of method 
and accuracy which was reflected to-day in tank 
experiments, particularly in the analysis of results. 


tioned in the paper. That was his isolation for a 
long time. He had not received any support in 
his initial work, for example, at the British Associa- 
tion meeting of 1869, where he had been opposed 
by Rankine and others, and the Institution itself 
had looked coldly upon his early experiments, 


Scott Russell, amongst others, being distinctly 
|antipathetic. It was pleasing to see, however, that 


opinion in the Institution and outside it eventually 
came round. A letter from the Board of Admiralty 
to R. E. Froude, on the occasion of his father’s 
death, dated May 27, 1879, contained an appreciative 
reference to the value of Froude’s work made 
“without reward or any other acknowledgment 
than the grateful thanks of successive Boards of 
Admiralty.” The letter went on to say that the 
“irreparable loss” sustained by the son on his 
father’s death ‘“‘ cannot be looked upon as other 
| than a national one.” 


| Dr. Ing. Fr. Horn, in referring to skin friction, &c., 
said that the broad principles of Froude’s work 
still stood. He was of opinion that in making tests 
|of a single hull, models to several different scales 
of that hull would be beneficial. He then referred 
| to the way in which the German tanks and that at 
| Wageningen had worked together as an excellent 
example of international co-operation. Lieut.- 
Commander C. O. Kell, C.C., U.S.N., said that 
Rear-Admiral D. W. Taylor, U.S.N., had been 
referred to in the paper. Froude’s work 
thoroughly appreciated in the United States and 
he was glad to make personal acknowledgment of 
lit. Sir Westcott Abell then briefly replied and 
expressed his pleasure at the way in which the 
| paper had been received. 

(T'o be continued.) 








'SINGLE - REDUCTION GEAR FOR 
/10,800-H.P. ROLLING-MILL DRIVE. 


| 

A LARGE gear drive which possesses many features 
of interest has recently been shipped from Liverpool 
to Russia by its manufacturers, Messrs. David Brown 
and Sons (Huddersfield), Limited, Huddersfield. It has 
| been designed to operate between a 1,800-h.p. motor, 
| running at 300 r.p.m., and two rolling mills, the speed 
| of which is about 35r.p.m. The peak load which will 
| have to be transmitted will, however, amount to as 
|much as 10,800 h.p. The necessary gear ratio was 
| obtained by using a pinion with 24 teeth and a wheel 
| with 203, the centre distance being fixed at 91 in. 
jand a 1} D.P. being employed. It is interesting 
to note that the whole of the power will be 
| transmitted through a single pair of gears, so that 
no centre bearing is necessary on either the wheel or 
| pinion shafts. This has enabled the width, weight and 
cost of the unit to be reduced. 

The wheel, which was described on page 437 of 
| ENGINEERING for April 13, 1934, weighs 24 tons, and 
| was cast in one piece, the teeth being cut from the 
| solid. The overall diameter of the wheel is 13 ft. 
| 74in., and the face width 40in. The pinion is of high- 
carbon steel with a tensile strength of 45 tons to 
55 tons per square inch, and is forged solid on its 





| shaft, which is about 15 ft. long. The teeth are 
|of 20 deg. pressure angle helical formation, with 
a face width of 40 in. The journals, which are 


13} in. in diameter and 20 in. long, were finished by 
| grinding before the tecth were cut. The pinion shaft 
is driven by the motor through a flexible coupling and 
also carries a large flywheel at each end to deal with 
the peaks. The wheel shaft is over 16 ft. long and 
2 ft. 7 in. in diameter at the centre. It was solid forged 
from 35-ton to 45-ton carbon steel and, like the pinion 
| shaft, is ground on all important diameters. The 
| journals are 22 in. in diameter and 30} in. long. The 

drive is taken from each end of the shaft, that on the 
input side being through a flexible coupling of the 
dise type. 
type. They were made in halves and are lined with 
anti-friction metal. They are supplied with oil by 
an independent pump, which also feeds the two sprays 
above the gears. An adequate supply of oil is therefore 
available before starting. Moreover, the oil level in 
the gear case and bearings is high enough to give dip 
lubrication should the pump fail at any time. 


Barrillon had made some 


One aspect of Froude’s experiments was not men- | 


was | 


The bearings are of the pedestal oil-ring | 
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| THE LIGHT ALLOY CERALUMIN. 
Unper the name Ceralumin *‘ C,” Messrs, J. Stone 
and Company, Limited, Deptford, London, S8.E.14, 
have introduced a new light aluminium alloy which 
| has been developed to meet the demand for an alloy 
|of low specific gravity and high strength, combined 
with good casting properties. The percentage com- 
| position of the alloy, which is covered by a British 
patent, is as follows: Copper, 2-5; nickel, 1-5; 
| magnesium, 0-8; iron, 1-2; silicon, 1-2; and cerium, 
| 0-15, the remainder being aluminium. The most 


| 
| 
| 
| 


novel feature of this complex aluminium-rich alloy 
is the presence of cerium. Investigations in Messrs. 
| Stone’s laboratories, we are informed, have established 
| the fact that, in addition to its refining action on the 
| main structure, cerium allows the beneficial mechanical 
effects of a relatively high iron content to be secured 
| by suppressing the embrittling iron-aluminium con- 
| stituent which is otherwise liable to be formed. More- 
|over, the small percentagé of cerium, it is stated, 
| improves the casting properties of the alloy and enables 
castings having a smooth and clean surface and an 
attractive appearance to be produced in the foundry. 
The heat treatment applied to Ceralumin is relatively 
simple. The castings are maintained at a temperature 
of from 515 deg. to 535 deg. C.—the solution tempera- 
ture—for some four to six hours, and are then quenched 
in water. They are subsequently aged by heating to 
175 deg. C. for 16 hours, and are again quenched in 
water. Careful measurements, we understand, have 
failed to detect any distortion as a result of the heat 
treatment, even in castings possessing unfavourable 
features. 

| The heat-treated alloy, it is claimed, possesses high 
| tensile strength at ordinary and at elevated tempera- 





| tures, combined with high elastic limit and high 
| Brinel hardness. The chill-cast, fully heat-treated, 
alloy is shown to possess a maximum tensile stress of 


| 23 tons to 27 tons per square inch, a 0-1 per cent. 
| proof stress value of 21 tons to 24 tons per square inch, 
an elongation of 1 per cent., and a Brinell value of 
130 to 140. Corresponding figures given for the sand- 
| cast alloy, in the fully heat-treated condition, are, 
| maximum stress, 19 tons to 20 tons; proof stress, 
| 18 tons to 20 tons; elongation, 0 per cent. to 1 per 
cent. ; and Brinell value, 130 to 140. Special attention 
|is drawn by the manufacturers of the alloy to the 
| high fatigue strength of the material, namely, + 8-25 
|tons per square inch (Wéhler, 20,000,000 reversals). 
The alloy, it is pointed out, is suitable for high-duty 
service in the form of die-castings, chill- or sand- 
castings, and should prove of value in the aeronautical 
and motor-car industries. A modified form of the 
alloy, termed Ceralumin “ D,” is obtained by sub- 
stituting the artificial ageing treatment by ageing at 
room temperatures for five days. It is stated that, 
by this means, a somewhat lower tensile strength is 
obtained, combined, however, with a considerably 
increased ductility. Figures given for the “D” 
alloy, in the chill-cast state, are: maximum stress 
value, 19 tons to 21 tons per square inch ; proof stress, 
13 tons to 14 tons per square inch ; elongation, 4 per 
cent. to 6 per cent.; and Brinell value, 98 to 101. For 
the sand-cast alloy, the Brinell value is the same, but 
the maximum stress is 14 tons to 16 tons, the proof stress 
11 tons to 13 tons, and the elongation 1 per cent. to 
3 per cent. Ceralumin “ D” is intended for castings, 
in which heavy stresses may be set up and a little 
tendency to yield is essential, such, for example, as 
castings destined for shrunk-on cylinder heads. 











RAILWAY ELECTRIFICATION 
BRAZIL. 


A sHoRT time ago a report was issued by the Minister 
of the Exchequer of Brazil, in which it was pointed 
out that the Central Railway of that country was 
| insufficiently equipped for its work and especially for 
| dealing with the heavy and increasing suburban 
| traffic of Rio de Janeiro. To meet the deficiencies, a 
| large expenditure of capital would obviously be 
| necessary either for providing new steam locomotives 
| and rolling stock and for re-modelling the workshops 
| and the signalling system, or for electrification. An 
| examination of the position having shown that the 
cost of electrification would be little more than what 
was necessary to improve the rolling stock and to 
| meet the railway’s responsibility to the public by 
| reducing overcrowding, it was decided to adopt the 
former course and a decree was signed by the President 
on Monday, May 14, authorising the electrification of 
certain lines by Messrs. Metropolitan-Vickers Electrical 
| Company, Limited, Trafford Park, Manchester. 

The scheme, on which a considerable amount of 
| preliminary work will have to be done before the 
| technical details can be settled and conversion begun, 
| comprises the electrification of 150 route kilometres of 
line, including 325 km. of main single track and 50 km. 
| of siding. It is, however, proposed that the urban 
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and suburban section between the Dom Pedro station 
in the City of Rio and Deodoro, a distance of 22} km., 
where the line bifurcates, shall be served by trains 
sisting of one motor and two trailer coaches. 
Between Deodoro and Barra do Pirahy, between 
Diedoro and Santa Cruz and on the spur line to 
Paracamby both passenger and goods traffic will be 
dealt electric locomotives hauling ordinary 
steam rolling-stock coaches and wagons. At Barra 
do Pirahy the main line from Sao Paulo to Parahyba 
do Sal is joined and here steam will be substituted for 
electric locomotives. A similar change-over will take 
place at Santa Cruz on trains running from that point 
to Itaguahy and beyond. The electrification will also 
inclade the Maritima dock sidings in Rio de Janeiro. 

The energy for operating the lines will be drawn 
from the general system at a main transformer station 
where the pressure will be stepped down from 80 k\ 
to 40 k\ It will be transmitted at this pressure to 
five traction substations placed at different points on 


with by 


the line where it will be transformed and converted to 
direct-current at 3,000 volts. The total capacity of 
these substations will be about 25,500 kW. In turn, 
the direct-current will be supplied to an overhead 
catenary system from which it will be collected by 
pantographs. The locomotives and motor cars will 


be controlled by Metropolitan-Vickers’ electro-pneu- 
matic equipment, 

The converted lines will be supplied with both fully 
sutomatic and power controlled signals of the latest 
pattern which will be manufactured by Messrs. General 
tailway Signal Company Limited, London, and Messrs. 
Metropolitan-Vickers Electrical Company Limited, 


Manchester. 


THE INSTITUTE 
MANCHESTER 








OF METALS; 
MEETING. 


lure twenty-sixth annual autumn meeting of the 
Institute of Metals will be held in Manchester from 
September 3 to 6 The programme of the proceedings, 


vether with a list of the papers to be presented and 


discussed, are given below. 


Monvbay, SEPTEMBER 3. 

At 7.30 p.m., in the Great Hall, College of Tech 
nology rhirteenth Autumn lecture. The Work of 
Walter Rosenhain,” by Dr. J. L. Haughton. 

TUESDAY, SEPTEMBER 4. 

\t 10 a.m., in the Reynolds Hall, College of Tech- 
nology Civic weleome by the Lord Mayor of Man 
chester The Improvement of White Bearing | 
Metals for Severe Service Some General Considera 
tions,”’ by Mr. D. J. Macnaughtan ; The Behaviour 
of White Bearing Metals when Subjected to Various 





Deformation Tests. Part I Indentation Tests.” 
With an Appendix on “ An X-Ray Examination of 
Babbitt Metal and of the Age-Hardening of Cast 
Lead-Alkali Alloy,” by Mr. A. 8S. Kenneford and Dr. 
H. O'Neill; The Behaviour of White Bearing Metals 
when Subjected to Various Deformation Tests. Part LI 
Tensile Tests,” by Mr. R. Arrowsmith ; The 
Behaviour of White Bearing Metals when Subjected 
to Various Deformation Tests. Part I11.—Bending 
Tests,” by Mr. H. Greenwood ; and “ Some Properti | 
of Tin Containing Small Amounts of Silver, Iron, 
Nickel or Copper,” by Professor D, Hanson and Messrs. | 
E. J. Sandford and H. Stevens. Also, if time permits : | 


\ Reflectivity Method for Measuring the Tarnishing 


of Highly-Polished Metals,” by Messrs. L. Kenworthy | 
und J. M. Waldram, and * The Corrosion of Tin and its | 
Allovs. Part I Che Tin-Rich Tin-Antimony-Copper | 
Alloys,” by Dr. T. . Hoar. | 
At 2.50 p.m Visit to the works of Mesars The | 
Broughton Copper Company, Limited; Messrs. | 
Metropolitan-Vickers Electrical Company, Limited ; | 
Messrs. W. T. Glover and Company, Limited, and the | 
British Cotton Industry Research Laboratory. | 
WEDNESDAY, SEPTEMBER 5. 

At 10 a.m, at the College of Technology. The | 
Intluence of Pickling on the Fatigue-Strength of | 
Duralumin,”’ by Messrs. H. Sutton and W. J Taylor ; | 


Some (Magnetic) Properties of Heavily Cold-Worked 


Nickel,” by Mr. H. Quinney ; Experiments in | 
Wire-Drawing. Part IV Annealing of H.-C. Copper | 
Wires of Varving Hardness—Elongation Values,”’ by 
Messrs. W. E. Alkins and W. Cartwright; “The Crystal 
Densities of Industrial Brasses from X-Ray Data,” | 
by Professor E. A. Owen and Dr. Ll. Pickup, and 

Elongation Values of Copper and Copper-Rich 
Alloys,”” by Dr. M. Cook and Mr. E. C. Larke. Also, 
if time permits, “‘ Crystal Re-Orientation on Heating 
Drawn Copper Wires,” by Mr. G. 8S. Farnham and 
Dr. H. O'Neill. 


At 2 p.m. Visits to the works of Messrs. The British 
Copper Refiners, Limited, and Messrs. British Insulated 
Cables, Limited, Prescot (combined visit to both works) ; 
Messrs. Callenders’ Cable and Construction Company, 


| Following a 


| engineering 
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] 
and Messrs. The Chloride Electrical | 


Limited, Leigh ; 
Storage Company, Limited. 
At8p.m. Reception at the University of Manchester, 


Oxford Road. 


THURSDAY, SEPTEMBER 6. 

Departure at 10 a.m., for motor coach tour to Froghall, 
North Staffordshire, and Buxton, visiting the works 
of Messrs. Thomas Bolton and Sons Limited, en route. 








LETTER TO THE EDITOR. 


ELASTIC STRENGTH. 
To 
With regard to the article entitled “ Elastic 
Strength,” by Professor J. B. Kommers, which appeared 
in your issues of June 22 and 29, I would like to make 
the following observations : | 

It seems to me that the definition given for “ yield 
strength’ would be improved by omitting the word 
' limiting,” as it is difficult to see how the specified 
permanent set can be a “ limiting set.” 

Since the proportional (or “‘ P”’) limit plays such 
an important part when tries to discriminate 
between the various theories of elastic breakdown, 
it is not desirable that attempts should be made to 
fix points which, at best, can only be approximations 
to the real “ P” limit. In my opinion, the better 
plan would be for each investigator to make a careful 
attempt to determine the point where the stress-strain 
curve first departs from the straight line. If indications 
were also given of (i) the f 
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SIR, 


one 


strain corresponding to a 


movement through the smallest graduation on the 
scales used for measuring elastic deformations, (ii) the 
scales adopted when plotting the stress-strain curve, 


the comparison of results obtained by different workers 
would be greatly facilitated. 

Referring to the data given by Kommers 
in his Table I, and denoting the columns 
(2), (4) and (6) by f, and those in columns (3), (5) and 


Profe ssor 
stresses in 


o , 100 
(4) by Ja the percentage variations (fi J) are 
1 
as follows : 
Tension. 10-55 3-66, 0-167, 1-295, +-5-43, 
+ 3-00, 8-57, 2-90, 1-74, 1-95, +-0-59, 
3-96, +1-12, +8-925, 0-663, 5°15, 0-854, 
+-O0-664, 3-64, 1-47, 1-97, —0O 116. 
Compression. 1-04, 1-38, 1-713, 2-86, 
1-88, 1-42, 2-98, 2-93, 1-127 0-18, 
1-655, 4+-0-925, 1-06, 0-41, 0-109, 
Torsion. +-0-80, 2-46, 1-36, 1-09, +0-00, 
1-725, 6-40, —0-714, 3-06, + 0-274, 2-61, 
0-90, —0-553, —1-44, +-0-161. 
These figures give a mean variation of +-1-04 per 
cent. in tension, —0-77 per cent. in compression, and 
0-895 per cent. in torsion. The average differences | 
given in the article, viz., 3-1 per cent., 1-4 per cent., 


and 1-6 per cent., respectively, ean be obtained by 
neglecting all negative a procedure difficult to 
justify. Further, it is clear that the * ” curve F 
gives a value for the “ elastic limit” (as defined) of 
around 7,500 lb. per square inch. The point deter- 
mined by the tangent drawn to the curve F is practically 
the same approximation to the “ P”’ limit as that given 
by the tangent drawn to the curve A. The differences 
which exist (within observational errors on the mean 
figures) appear to be due largely to the differences of 
the scales used for the strain in the Addi- 
tional support for this view is given by the practically 
identical mean values for the column 6 
column 2 and column 7 + column 3, and by the fact 
that it is almost inconceivable that the * elastic limit ” 
(as defined) can exceed the “* P ” limit. 

In conclusion, I must add that the data given in 
Tables III to VI are of great interest from the point 
of view of the effects of cold-working and low-tempera- 
Ll am continuing research work on this 


signs 


set 


two cases, 


ratios 


ture annealing. 








subject under a grant from the Carnegie Research 
Fund. 
Yours faithfully, 
L. E. Apams, B.Sec.( Eng.) Lond. 
9, Wellfield-road, Stox kport. 
July 4, 1934. 
Duty on GAUGES AND MEASURING INSTRUMENTS. 


recommendation of the Import Duties 
Advisory Committee the Treasury have made an Order, 
under which component parts of gauges and precision 
measuring instruments of the types employed in 
machine shops become liable, as from 
July 4, to the same customs ~—_ s as are chargeable on 
the completed articles, namely 33} per cent. ad valorem. 
This, it is pointed out, will have the effect of preventing 
evasion of the safeguarding duty by the importation 
of foreign parts for assembly in this country. A White 
Paper (Cmd. 4,635) containing the Treasury Order and the 
Committee's report is published by H.M. Statione ry Office, 
Adastral House, Kingsway, London, W.C 
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THE 200-TON TWIN-SCREW MOTOR 
YACHT ‘* GULZAR.” 

Tue 200-ton twin-screw motor vessel Gulzar, which 
has recently undergone her trials, is believed to be the 
largest ship of its kind that has been completed this 
and is the fifth yacht which has been built in 


season, 
recent months by Messrs. John I. Thornycroft and 
Company, Limited, Smith-square, London, 8.W.1, for 


foreign ownership. The Gulzar, shown in Fig. 1, on the 
opposite page, has been designed so that she can 
enter the smaller Mediterranean harbours, and is only 
115 ft. 10 in. long. Her breadth amidships is 21 ft., and 
her draught about 9ft. It was specified that the yacht 
was to be utilisable all the year round, that her maxi- 
mum and cruising speeds were to be 11-5 knots and 
10-5 knots, respectively, and that she was to be a good 
sea boat. These conditions have been satisfactorily 
fulfilled. 

As regards the hull, the Gulzar has, as will be seen, 
a pronounced, but continuous, sheer line, while the bow 
and stern overhangs are very similar in shape to those 
on the Trenora, the last yacht built by the firm. There 
is a long central deckhouse, which, it will be noticed, 
is not built out to the ship’s side above the upper 
deck. To have done this, though it would admittedly 
have increased the width of the dining saloon, would 
have made access fore and aft more difficult and would 
have detracted from the appearance. Nevertheless, 
the accommodation is ample, considering the limited 
dimensions. On the upper deck there are a dining 
saloon, living room and study, which are connected 
by an internal corridor. On the lower deck abaft the 
machinery are the owner’s cabin, which extends the 
full width of the vessel, and two double and two single 
cabins. One of the single cabins can be converted 
into a double cabin, and there is, in addition, a small 
emergency cabin, together with two bath rooms and 
lavatory accommodation. Forward of the machinery 
on the same deck are cabins for the captain, chief 
engineer and chief steward, and the officers’ mess, 
while accommodation for the crew of five is provided in 
the forecastle. The decorations have been entirely 
carried out by the builders, the furniture being supplied 
by Messrs. Waring and Gillow. 

The hull is built of steel to Lloyd’s full yacht classifi- 


cation, and an unusual feature is that not only the 
deckhouse, bulwarks and deck beams, but the entire 
shell plating and floor, have been galvanised. All th 


exposed decks are of teak and the bulwarks are panelled. 

The propelling machinery consists of two six-cylinder 
direct reversible Diesel engines of the vertical single- 
acting four-stroke airless-injection type, which were 
constructed by the Maschinenfabrik-Augsberg-Nurn- 
berg A.-G., Augsberg. One of these engines is visible 
in Fig. 2, which shows the engine room looking forward 
to starboard. Each cylinder has a 220-mm. bore with 
a 330-mm. stroke, and each engine is designed to develop 


170 brake horse-power at a speed of 365 r.p.m. Fuel 
oil, cooling water, bilge and duplex lubricating-oil 
pumps are connected directly to each engine, while one 


engine is fitted with a directly-driven air compressor for 
starting. The propeller thrust is taken by Michell 
thrust blocks, which are placed directly aft of the main 
engine flywheels. 

The electricity required for the auxiliary machinery 
and for lighting is generated by a three-cylinder vertical 
Gardner Diesel engine of the four-stroke compression 
ignition type, which develops 28-5 brake horse-power 
at a speed of 1,000 r.p.m. It is coupled directly to a 
Newton compound-wound dynamo, which has an out 
put of 12 kW at a voltage of 110, and through a friction 
clutch to an auxiliary air compressor, which was 
manufactured by Messrs. Reavell and Company, 
Limited, Ipswich, and has a capacity of 15-5 cub. ft. 
of free air per minute at a discharge pressure of 30 
atmospheres. Current can also be obtained from 
steel alkaline storage battery, with a capacity of 22 
ampere-hours, which is charged by a 0 volt to 70-volt 
motor-driven booster manufactured by Messrs. Mauds 
ley’s, Limited, Dursley, Gloucestershire. 

The auxiliary plant, which is controlled from the 
switchboard illustrated in Fig. 3, includes a Stothert 
and Pitt vertical pump of the rotary displacement ty} 

| for fuel-oil transfer purposes. This has a capacity of 
| 5 tons per hour, and is driven by a 1}?-h.p. motor running 
}at 950 r.p.m. A plunger-type pump worked by hand 
is installed for emergency use. The general servic 
duties, such as pumping out the bilges, washing decks and 
fire services, are effected by a Weir two-throw vertical 
double-acting pump of 4 in. bore and 4} in. stroke. 
This pump has an output of 18-5 tons per hour when 
running at 97 r.p.m. against a head of 50 ft., and is 
driven through worm gearing by a 2-h.p. motor 
running at 900 r. p-m. to 1,600 r. p-m. This pump will 
also be used as a stand- by cooling-water pump for th 
main engines. The fresh and salt-water service pum} 
were manufactured by Messrs. S.A.M. P ump Company 
Limited, London, and are of that firm’s Spirovan 
| type. They are driven by 4-h.p. motors which ar 
| controlled from the tanks on deck by float switches 





bier 


. 
3 

















is 
n 
d 





+ (ete. * 


nig OER 


3 
% 





<I 








JULY 13, 1934.] ENGINEERING. 


TWIN-SCREW MOTOR YACHT “ GULZAR.” 


MESSRS. JOHN I. THORNYCROFT AND COMPANY, LIMITED, SOUTHAMPTON. 











Fie. 3. Enearne Room Looxine Art. 





47 


The deck auxiliaries are all electrically driven and were 
supplied by Messrs. Thomas Reid and Sons (Paisley), 
Limited. They include the steering gear, heavy-duty 
windlass and warping capstan. 

An Oilex boiler is installed for heating, and the supply 
of hot water. It was manufactured by Messrs. Hartley 
and Sugden, Limited, Halifax, and the heating equip- 
ment of the Prior type comprises a burner, blower-fan 
and air trunking. It is controlled by a magnetic valve 
and immersion switch, so that a predetermined boiler 
flow temperature is maintained, and an Automat for 
ensuring a constant head of oil. The supply to the 
boiler is cut off in the event of a fan failure. A flue 
switch also shuts down the plant should the burner 
fail. An electrically driven Mo pump, manufactured 
by Messrs. Rhodes, Brydon and Youatt, Limited, 
Stockport, is installed as an accelerator in the system. 








THE ROYAL METEOROLOGICAL 
SOCIETY. 


THE last monthly meeting of the Royal Meteorological 
Society for the present session was held in the Society's 
house, South Kensington, on Wednesday, June 20, 
Lieutenant-Colonel E. Gold, D.S.O., F.R.S., President, 
being in the Chair. The following papers were read : 

“* Air Waves Caused by the Fall of the Meteorite on 
June 30, 1908, in Central Siberia,” by Mr. I. 8. Astapo- 
witsch. The writer gave a short review of the investiga- 
tion of the fall of the meteorite in Central Siberia on 
June 30, 1908, and gave the results of the barograph 
records obtained by him at the time of his research 
expeditions of 1930 and 1932. The time of fall of the 
meteorite and the force of the explosion were deter- 
mined by examination of various independent sources. 
The air wave must have been recorded by micro- 
barograms in Japan, China, India and perhaps, in 
America. 

““On Phenomena Related to the Great Siberian 
Meteor,” by Dr. F. J. W. Whipple, M.A. This 
paper was supplementary to one published by the 
author in 1930. Additional evidence with regard to 
the illumination of the sky during the nights following 
the arrival of the meteor was summarised. In view of 
the fact that recorded observations of this phenomenon 
were confined to the north of Europe, it was suggested 
that the meteor had a tail which was to be captured 
by the earth’s atmosphere. The airwaves produced 
by the meteor were recorded at Batavia and at Wash- 
ington, as well as at several places in Europe. 

“The Splashing of Rain,” by Mr. 8. E. Ashmore, B.Sc. 
This paper dealt with the connection between the rate 
of rainfall and the splashing produced by it from 
a horizontal surface, which had been studied experi- 
mentally for a large number of surfaces which might 
be used as the surroundings for rain-gauges. The 
splashing from ice and water had also been investigated. 
The results might be utilised: (1) In forming an 
estimate of the number of occasions on which the 
rainfall recorded by a standard gauge was too large 
on account of insplashing. (2) In deciding on the best 
material on which to set up a rain-gauge or to sink 
an evaporation tank. Suggestions were given on how 
to eliminate the effects of outsplashing from evapori- 
meters. 

“ The Cartographic Study of Drought,” by Mr. W. R. 
Baldwin-Wiseman, M.Sc., Assoc.M.Inst.C.E. This 
paper dealt with a method of setting out rainfall 
statistics for drought periods. In order to illustrate 
the method the famous drought in Queensland during 
1902 had been investigated. Maps were given defining 
the progress of this drought, the rainfall being expressed 
as deficiencies from the average for groups of consecutive 
months. 








MAcHINE Toot AND ENGINEERING Exurpition.—The 
fifth Machine Tool and Engineering Exhibition, organised 
by the Machine Tool Trades Association, and to be held 
at Olympia, London, W.14, from November 8 to 24, 
has been duly certified by the Board of Trade as an 
industrial exhibition for the purposes of the Patents and 
Designs Acts, 1907 to 1932. Sections 45 (1) and 59 (2) 
of these Acts state that the exhibition of an invention or 
design at such a certified exhibition, or the publication 
during the holding of the exhibition of a paper regarding 
the invention in a learned society’s transactions, or of 
a description of a design, shall not prejudice the right of 
the inventor to apply for and obtain a patent in respect 
of the invention, or the validity of any patent granted on 
the application, and also shall not prevent the design 
from being registered or invalidate the registration thereof. 
Exhibitors desirous of availing themselves of the protec- 
tion afforded by these Sections of the Acts, however, 
must, before exhibiting their inventions or designs, give 
the Controller-General of Patents, Designs and Trade 
Marks, Industrial Property Department, Board of 
Trade, 25, Southampton Buildings, London, W.C,2, 
the prescribed notice of their intention to do so, The 
application must be made before or within six months 
from the date of the opening of the exhibition. The 
offices of the Exhibition are at 70, Victoria Street, 
London, 8.W.1, and further particulars may be obtained 
from the Manager, at that address. 
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BRITISH WATERWORKS 
ASSOCIATIOI 





Ar the Annual Meeting of the British Waterworks 
Association held in Edinburgh on June 27, the 
new President, Mr. Councillor Thomas Paris, J.P., 


Convener of the Edinburgh Corporation Water Com 
mittee, delivered his presidential address, of which 


we give the following summary Mr. Paris com 
menced by.a brief survey of the constitution of 
the Association The membership included 252 
water authorities, an increase of 9 over last year, 


of which 240 were in Great Britain, 3 in Ireland and 
9 in the Dominions. The total capital expenditure 
represented was over 270,000,0001. and the total average 
population supplied estimated at 39,000,000 
Since the last conference, a long period of drought had 
caused so much concern from the de ple tion of water 
storage, that, for the first time in British history, the 
Government had had to put in force an emergency Bill. 
The state of rural areas was perhaps the most alarming. 
Apathy, the relatively higher costs of mains due to 
scattered housing, and the lesser rate yield of country 
places, had all contributed to a general unprogressive 
policy. Water such areas might have 
serious effects elsewhere, as they were the source of 
supply of most of the food consumed in town and cities. 
An abundant supply of wholesome water in rural areas 
was, therefore, of national importance. What was 
considered adequat« decade ago not nearly 
sufficient now, and it might be predicted that the effects 
of a similar drought ten years hence would be tragic 
unless all water authorities took early action towards 
their and, where necessary, con- 
waterworks. A chain of regional water- 
works throughout the country, rather than a national 
grid, was required. All the present theories of im- 
pounding and storing water needed review in order to 
the number of day's storage necessary to 
meet the extreme demands of a long period of drought. 

The country’s rainfall had not been fully utilised ; 
too muclf was wasted and too much polluted. In spite 
of the Rivers Pollution Act, nearly every stream of any 
size was befouled at the present time. All should be 
restored to such a state that the water in them could be 
used for domestic purposes. The basis of award of 
compensation water should also be reviewed. The 
present “ rule-of-thumb" method was antiquated, and 
in most instances unreasonable. Powers might be ob- 
tained to close the compensation water sluices in times 
when rivers were in flood. When rainfall occurred after 
a drought and the streams below a reservoir were swoller, 
o filling the river below it, it seemed a waste to run out 
compensation water instead of allowing the reservoirs 
to be raised to their top water levels. A water grid 
would not prevent water shortage, since a drought such 
as the present one was widespread, the question was 
rather one of storage and distribution. Consideration 
of a grid rather detracted from concentration on the 
question of supplying rural areas with water from 
available sources, a problem which had engaged the 
attention of the Association for a number of years. 
Che immediate concern was to quicken the Ministry of 
Health and county authorities to take action to the 
full extent of their responsibility. In every office of a 
county medical officer of health there was a carefully 
prepared map showing the where shortage 
»xisted. There were difficulties in using such informa- 
tion, due to divided counsels. This ought not to be 
tolerated and the Government should intervene. It 
might be, further, that the obstacles in the way of 
supplying thinly-populated areas with water had been 
greatly exaggerated and there were probably only a few 
cases in which they were unsurmountable. Mr. Paris 
concluded by som> comments on the question of rating 
and valuation in connection with the supply of water 
and the work of the Association regarding it. 

Two papers were then considered. by 
Mr. John Bowman, which dealt with the very important 
subject of *‘ Consumption, Misuse and Waste of Water.” 
In this, the author first referred to the wide 
differences in the supply given per head of the popu- 
lation in various parts of the country. A list of 114 
suthorities in England, each supplying a population 
of over 50,000, showec' the consumption to vary from 
13-0 gallons per head per day at Eastington, to 73-45 


was 


shortage in 


a was 


increasing storag« 


structing new 


conserv¢ 


areas 


One was 


very 


at Lianelly. The figures for certain towns were: 
Gravesend, 19:00; Wigan, 21-08; Bolton, 23-89; 
Derby, 25-8; Coventry, 27-15; Sheffield, 27-8; 
Birmingham, 28-50; Cambridge, 29-80; Newcastle, 
32°31; Leeds, 33-93; Salford, 36-00; Manchester, 
38:50; Metropolitan Water Board, 39-25; Bradford, 


52-09; and Huddersfield, 60-00 gallons per head per day. 
For Scotland, similar statistics showed consumptions 
ranging from 34-00 gallons per head per day at Airdrie, 
to ¥2-50 gallons per day at Helensburgh. The values for 
certain regions were: Paisley, 42-00; Aberdeen, 46-00; 
Dundee, 49-9; Edinburgh, 50-79; Glasgow, 58-68; 
Hamilton, 63-00; and St 2-50 


Andrew's, 72 
per head per day. It was significant that of the English 


gallons 


| rise to from 80 gallons to 100 gallons per head per day. 
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authorities, 82 out of 114, or over 70 per cent., used | practice of superchlorination followed by dechlorinatio: 


less water per head than the lowest recorded consump- | and by 


tion for Scotland. Tests made in Edinburgh on the 
variation of consumption in different classes of pro- 
perty, showed the low-consumption of 16-14 gallons per 
head per day in a slum area, and 18-89 to 19-41 gallons | 
for housing schemes carried out in replacement of slum 
property. An area with recently built bungalows used | 
20-00 gallons per head per day ; other housing-scheme | 
areas used 20-87, 21-89, 22-85 and 30-35 gallons. The | 
last-mentioned case was that of an older housing scheme, 
where the needs of increased use of water had become 
appreciated. Districts of middle-class villas consumed 
38-02, and the best classes of residential property 
42-80 and 43-85 gallons per head per day. It was 
thus seen that the use of water varied markedly with 
the habits of the people, and the classes of property. 
Similar investigations by Mr. George Henshilwood in 
Glasgow showed, with certain variations, that water 
consumption was definitely related to the rent of the 
houses, rising from 15-80 gallons per head where the 
rent was 14/. a year, to 104-80 gallons per head where 
it was 105/. a year. Comparable results were also 
found in tests by Mr. William G. Gould, of the Irvine 
and District Water Board, and by Mr. George Baxter, 
in Dundee, but in the last-mentioned case the maximum 
usage was much higher than in the experience of the 
other towns, reaching 170-00 gallons per head per day. 
Helensburgh and St. Andrew’s, both towns that are 
almost exclusively residential, had always shown the 
highest consumptions of water. Wherever housing 
conditions had been improved, through replacement 
of old buildings, the water consumption showed a 
tendency to increase. In the author’s opinion, when 
every house had a bath, and a hot and cold supply, | 
the consumption in the large Scottish towns would 





The change was being made, and within the next | 
twenty years an addition of at least twenty gallons 
per head per day would have to be provided. In 
American towns a consumption of 80 gallons per head 
was looked upon as a normal condition. 

Undue consumption of water might be defined. as 
the use of more than was absolutely necessary. In the | 
country, where water was scarce, a person might find | 
it possible to perform all his ablutions with | gallon of 
water a day, and half as much again for culinary and 
drinking purposes. In civilised countries it appeared 
that at least 4 gallons to 6 gallons per head per day had 
to be allowed for these purposes. The minimum quan- 
tity of water used in the smallest bath was 28 gallons. 
and the maximum 70 gallons. It would be a difficult 
matter for any water authority to stipulate any special 
quantity to be used in a bath, and still more difficult 
to restrict this use to keep down the consumption. 
Water for garden hoses and motor-car cleaning must 
be looked upon as a legitimate demand. Similarly, 
supplies for the cooling of domestic refrigerators must 
also be so regarded. 

Elimination of waste was a serious problem. Exam- 
ination of fittings in Edinburgh houses showed that 
about 3 per cent. caused waste. In every large town 
there was @ large minimum night flow. Some years 
ago an investigation of the night flow in 62 towns 
showed that in only one case was the minimum night 
flow less than 20 per cent. of the average flow, while | 
in 70 per cent. of the cases the minimum night flow | 
Much | 
of this was due to actual consumption, but waste was | 
suspected as an important factor. In tests made in| 
water inspection districts, before and after the repair 
of faulty fittings, the minimum night flow was reduced 
from 24 per cent. to 12 per cent. of the total consump- 
tion. Where the property was old, and the fittings of 
an early type, it was probable that waste was much 
higher, perhaps as much as 30 per cent. of the total 
consumption. A great amount of waste could be 
eliminated by the installation of heavy service piping 
and good fittings. In the author's opinion, the 
J.C.8.W.R. standard for fittings should be universally 
adopted throughout the country. The extra cost of 
thus equipping the ordinary housing scheme house 
did not exceed five shillings per house, and there was 
a great advantage to be obtained from a uniform 
standard and freedom from the need to manufacture 
to two different sets of conditions. The lighter standard 
of the Ministry of Health saved only a few shillings. 





was more than 40 per cent. of the average flow. 


CHLORINATION. 


The other paper was by Colonel P. 8. Lelean» 
Professor of Public Health in Edinburgh University, 


| and developed by 


1916 adoption of systematic chlorination 
London’s great water supply ushered the mode! 
methods into general use. It was towards the pop 
larisation of Chloramine, discovered by Raschig 
1907, applied to water purification by Race in 19] 
Harold's 1925, th 
interest mostly turned to-day. 


researches in 
Liquid chlorine, by its qualities of stability, ea 
and simplicity of constant application, efficiency 
action and lack of residue, still had many advocat« 
Except for the problems of taste, water engineers wou 
probably have been quite content to use liquid chlori: 
in the full assurance of reliable and constant dosag 
afforded by such apparatus as the pulsating Chlo: 
nome or automatic adjustment by Venturi contr 
Claims were made that Chloramine precluded tast 
troubles. The initial results, published by Race fi 
Ottawa, showed that the addition of ammonia, to t! 
extent of 0-13 part in a million, and hypochlorit 
to yield 0-25 part of chlorine, to water containing 
approximately 3,000 organisms and 2 B. coli per cub 
centimetre, resulted in the destruction of 98-9 px 
cent. of the total organisms and 99-6 per cent. of the /’. 
coli. These results were as good those obtain: 
in control tests of the same water treated by mor 
than four times that amount of chlorine, when n 
ammonia was used. They might be compared with 
those recorded in last year’s report on the treatment of 
London’s supply from the Thames, by the use of 
ammonia to the extent of 0-1 part per million, filtra- 
tion, and the addition of 0-25 part of chlorine, resulting 
in the consequent complete absence of B. coli fro: 
98 per cent. of the test samples. While dosages of less 
than 0-5 part in a million of Chloramine were thus 
so effective in conjunction with fixed filters, 2-0 parts 


as 


| per million have not only proved adequate for normal 


purposes in the army water carts, but had led to nm 
complaints in regard to taste. So effective was the 
bactericidal action of Chloramine that one part in a 
million has sterilised, within half-an-hour, a cultur 
of B. typhosus, B. parathyphosus, B. dysenteriae (Shiga), 
and Sp. cholera, but it was important to note that a: 
excess of ammonia could greatly delay the actio. 
After growths in water, which may contain as many 
20,000 organisms per cubic centimetre, by growt! 
from spores that have resisted chlorination, did not 
occur for several days, if at all, in chloraminated waters. 
Such waters were also protected against reinfectio 
and growth of alge during many days of storag: 
While the organisms concerned in this way wer 
non-pathogenic to man, the suspicions they gav 
rise to were a great advantage for chloramination. ‘Th: 
addition of sufficient ammonia to water prior to chlori: 
tion wholly prevented the development of objectionabi 
tastes. While ammonia was a taste preventer, perman 
ganate was both a taste preventer and a taste remove! 
A reagent very much in use for testing the presen 
of chlorine was o-tolidine in a 10 per cent. solution ot 
hydrochloric acid. A suitable quantity of this solutior 
was added to 20 to 50 c.c. of suspected water, when 4 
yellow or brown colour developed, the intensity depen 
ing upon the amount of free chlorine present. Com 
parison with a series of permanent standards, either 
directly or in some form of comparator, then enabled a 
quantitative estimation of the free chlorine content. 
The test was exceedingly sensitive, as little as 0-0! 
part per million producing an appreciable yellow color 
sation, but the shades of yellow and brown wert 
very characteristic, and it was not always easy t 
obtain even an approximately correct result. Recently 
the same organisation which had marketed the outfit 


for this test had introduced B.D.H. Chlorotex, 4 
reagent which with increasing concentrations ot 


chlorine gave colour reactions ranging from orange-red 
through purple to blae, and through various shades 
of blue togreen. This reagent was sensitive and stable, 
and could be kept ready for use as required, while 
the test was simple to perform. The marked variations 
in colour with different concentrations made mistakes 
much more difficult than with mere variations in the 
depth of colour. 








British STANDARD SPECIFICATION OF GRAP! 
Sympors ror TELEPHONY, TELEGRAPHY AND Kk 
CommunicaTion.—The British Standard specificat: 
Graphical Symbols for General Electrical Purposes 
now been followed by the publication of a similat 
dealing with the symbols recommended for use 1 

hony, telegraphy and radio communication. 1 = 


as 





and dealt with “* The Chlorination of Water Supplies.” 
Che author said that under the advice of Sir Alexander 
Houston, from 


treated by chloros dripped by syphonage from carboys 
placed on the proximal side of the filter beds. At 
first excess of chlorine was used, and resulted in a taste 
that was the cause of complaint. Later, a successful 
reduction to one part in a million discounted the German 


yased on the proposals of the International E!: 
' technical Commission and the International Consult 
Committee on Long-Distance Telephony, though care he 


1904 to 1911, the suspected water | been taken to avoid revolutionary departures from s\40s 
supply taken by Lincoln from the river Witham, was | to which British readers have by usage become : e 


|tomed. The symbols have been adopted by the ! 
Office and the British Broadcasting Corporation. ‘ 5 
of the specification which is designated No. 53°) 
|may be obtained from the Publications Depart 
of the Institution, 28, Victoria-street, Westr 


| S.W.1, price 2s. 2d. post free. 
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INTERNAL GRINDING MACHINE. 


CONSTRUCTED BY 


MESSRS. KARL 


JUNG, ENGINEERS, BERLIN. 

















Fie. 1. 





























4520.8.) “ENGINEERING 


INTERNAL GRINDING MACHINE 
WITH HYDRAULIC FEED. 


THE internal grinding machine shown in the accom- 
panying photograph, Fig. 1, and the diagram, Fig. 2, 
has been developed by Messrs. Karl Jung, Berlin, for 
work which has to be finished to the very close limits, | 
of the order of + 0-005 mm. (0-00019 in.), which are 
often demanded in modern practice. Its characteristic 
feature is the separation of the cross-traverse of the 


wheel spin: « into a hand-operated coarse adjustment 


ind a hydraulically-operated fine feed. 


finish work having tolerances of the degree mentioned 


above are practically impossible to obtain when the 


wheel is carried on a slide as has hitherto been the 


general practice. The reason advanced is that however 
well the slide may be lubricated, the weight of the 


headstock and its drive causes an irregular, jerky feed 
during the traverse, In the view shown in Fig. 1, 
the headstock is seen at the right hand mounted on a 
slide spanning the reciprocating table. This slide is 


used for rough adjustments for different diameters of 


the bore of the work and for compensating wheel wear, 
but it is locked during an actual grinding operation, 
the cutting feed being given by entirely different 
means. 

_ The arrangement is shown diagrammatically in Fig. 2. 
The grinding wheel spindle is carried in a swinging 
frame A. The amplitude of swing available, i.e., the 
degree of cross-traverse of the grinding wheel is very 
small and does not exceed the amount of normal 
grinding allowances. The arm is coupled at its free 
end to a finger bearing upon a cam B, which is rotated 


by a hydraulic system permitting variation of the | 


The makers 
hold that the very small amounts of feed necessary to 


feed rate by infinitely small amounts. The mechanism 
is shown at the finish of a grinding operation. The 
| highest point of the cam determines the final size of | 
| the bore, and when this has been reached the axis of 
|the spindle lies vertically below the fulcrum of the | 
swinging frame, viz., in position 1. A lug on the 
underside of the frame comes hard up against the stop | 
rod C, so that the effect of any backlash or elasticity 
in the lever system is eliminated. It will be noticed 
| that the lifting effect of the cam on the finger is opposed 
by a tension spring attached to the frame. Immediately | 
therefore the highest point of the cam has passed, the 
finger is free to descend and the spring pulls back the 
frame so that the spindle axis occupies position 2. 
| The grinding wheel is then clear of the work, and the 
| feeding mechanism ceases to operate. When the | 
finished work has been withdrawn, an operation not | 
involving any scoring of the surface due to the retrac- | 
tion of the wheel, and a fresh part has been inserted | 
the position of the wheel is adjusted by the large 
graduated handwheel on the headstock seen in Fig. 1, | 
until it is just cutting. Automatic transference to the | 
hydraulic cam-feed then takes place. The spindle 
runs in the firm’s externally-adjustable ball bearings.* 
It is driven by belt from a motor mounted on the| 
headstock slide. 
The work is carried in a tailstock situated at approxi- 
|mately the centre of the reciprocating table, and can 
be swivelled for the grinding of taper bores. The| 
spindle is driven by a built-in motor. A gear-box | 
giving 8 spindle speeds ranging from 85 r.p.m, to} 
| 500 r.p.m. is incorporated in the upper part. A brake | 
|is fitted to the spindle for holding it in position when | 
| the gears are being changed. A third motor, situated | 
in the base of the machine, drives the hydraulic system 
| and the cooling fluid pump. It also effects the recipro- | 
cation of the table by means of a cam drum actuating 
a rocker arm. This latter is provided with an adjust- | 
ment enabling the length of the table stroke to be! 
varied, without steps, within limits. With the cam 
drum gear a safety clutch and a change speed gear-box | 
is incorporated. Eight rates of speed are obtainable. 
| Each of the three motors has separate push-button | 
control, all being grouped together near the headstock. 
The machine is fully equipped with adjustable stop | 
| devices. It is thus semi-automatic, i.e., after it has | 
| been set up for a particular operation no further 
|measurements are required. The grinding wheel is | 
|trued by hand. Parts up to 100 mm. (3-93 in.) in| 
| internal diameter by 150 mm. (5-90 in.) deep can be | 
| dealt with. Another type of grinder embodying the | 
hydraulic feed but having automatic wheel-truing gear | 


* See ENGINEERING, vol. cxxxv, pages 325, 388 (1933). 


| family. 


| as well as the mechanist of the college. 
| professional career as a civil engineer, and about 1838 
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|and automatic adjustment of the cross slide to com- 
pensate for wheel wear is also made by Messrs. Jung. 
The table in this machine is hydraulically operated, 
|a separate motor being employed to drive the firm’s 
| well-known duplex pump system. It may be added 
that Messrs. Jung are represented in this country by 
Messrs. E. H. Jones (Machine Tools), Limited, Baldwin- 
terrace, Wharf-road, Islington, N.1. 








WILLIAM FROUDE.* 


By Str Wescorr ABext, K.B.E., M.Eng., 
. Vice-President. 
Witu1aM Frovupr came from an old Devonshire 
His father, the Venerable Robert Hurrell 
Froude, was Rector of Dartington, on the River Dart, 
when William, the sixth child, was born in 1810. 


| Three of the five sons made their mark on history. 


The eldest, Richard Hurrell, was one of the leaders of 


| the Oxford Movement ; the youngest, James Anthony, 
; was the 


famous historian. His mother, Margaret 
Spedding, belonged to a Cumberland family, the 
members of which had been distinguished for their 
scholarship and had had for some generations a strong 
turn for science, especially mechanical science. After 


| receiving his early education in Devonshire, William 


Froude went to Westminster School, from which, in 
1828, he proceeded to Oriel College, where his eldest 
brother, Richard Hurrell, was a tutor. He was still 
at Oriel in 1835, and is described as being the chemist 
He began his 


was engaged on the construction of the Bristol and 
Exeter Railway under Isambard Kingdom Brunel, who 
was responsible largely for building the steamships 
Great Western (1835), Great Britain (1838), and Great 
Eastern (begun in 1851), This association with Brunel 
encouraged Froude to proceed with his studies in 
naval architecture and led to his investigations into 


| the rolling of ships. 


William Froude was always making experiments with 
models of screw propellers, certainly from 1850, if not 
before. He came to live at Paignton in 1859, where the 
idea of an experimental tank first occurred to him. 
He bought some land at Cockington, Torquay, on 
which he built a house known as Chelston Cross, com- 
pleted in 1867, and there the first tank was constructed. 
His first paper on the rolling of ships, read before the 
Institution of Naval Architects in 1861, brought him 
into touch with the leading scientists of the time, and 
the Chief Constructor of the Navy, Sir Edward Reed. 
His contributions to the Institution are voluminous, 
beginning, as already stated, in 1861, and lasting right 
up to the time of his death in 1879. Apart from his 
experimental skill, Froude had a wide knowledge of 
mathematics, as his study of the rolling and oscillation 
of ships indicated. He had a clear knowledge of wave 


| mechanism, and his original explanation of the per- 
| formance of a propeller is as satisfactory as anything 


subsequently devised. 

His greatest achievement was the application of 
model experiments to determine the resistance of 
ships. At Sir Edward Reed’s suggestion, he sent him 
an account of certain of his model experiments in 
April, 1868, which was followed in December of that 
year by a full account of his proposals. The Admiralty 
gave their first qualified approval of his suggested 
experiments in 1870, but it was not, uptil 1872, when 
Froude was already 62 years old, that his first tank 
was finished. It was during the last seven years of his 
life that he established the truth of his search, although 
not enjoying the best of health. For that reason he 
went on a voyage to the Cape, whete he became ill, 
and died at Simons Town, where he was buried in 
1879. Rear-Admiral D. W. Taylor, of the United 
States Navy, his distinguished disciple, has remarked 
that ‘“‘ Froude was far ahead of his time, not only as a 
pioneer of the rolling of ships and propulsion and 
resistance, but as a genius, who with a model tank, 
which was very crude compared with those of to-day, 
established methods and quantitative coefficients which 
served the naval architects for some 50 years.” Taylor 
continues: ‘‘ We know now that Froude’s coefficients 
can be improved upon, but for practical purposes 
improvements have been astonishingly small.” ; 

Sir Arthur Johns, last year, found, in the records of 
the Admiralty, the official letter of February, 1870, 
giving approval to Froude’s suggested experimental] 
tank, as well as Froude’s earlier observations and 
suggestions on the method of experiments which he 
had submitted to the Admiralty in December, 1868. 
This reasoned statement of Froude’s is so excellent 
in its conception of the problem, and such a beautiful 
example of exposition, that it still forms the best 
introduction to the study of ship resistance. It may 
be mentioned that the reports of the British Association 





* Paper read before the Institution of Naval Archi- 
tects on Tuesday, July 10, 1934. 


Abridged. 
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for 1869 contain a further statement of Froude’s 
conclusions. 

The text of the Admiralty letter is interesting as 
indicating that much was expected for the sum of 
2,0001., which was actually spent before the principal 
experiments had been properly begun : 

ADMTRALTY, 
February 1, 1870. 

Sir,—I am commanded by my Lords Commissioners 
of the Admiralty to inform you that after a full con- 
sideration of your proposals respecting experiments 
upon the resistances of ships, my Lords have been 
pleased to approve of the same. It is the desige of 
my Lords that these experiments should be carried 
out in the manner proposed by yourself, and in accord- 
ance with a detailed scheme which they have directed 
Dr. Woolley and the Chief Constructor of the Navy to 
draw up in concert with yourself and to submit for 
the approval of my Lords. They will require that the 
experiments shall be at all times during their progress 
open to the examination of either or both of those 
officers, who have been directed to report upon them 
from time to time as may seem to them requisite or as 
my Lords may direct. 

My Lords are also desirous of having carried out by 
yourself and during the progress of the experiments 
upon few experiments on the rolling of 
floating bodies, and especially upon the rolling bodies 
of ellipsoidal form which have been suggested by the 
Reverend Canon Moseley. 

My Lords desire that you should distinctly under- 
stand that the total outlay which they can sanction 
upon these experiments is a sum of 2,0001., of which 
an expenditure of 1,000/. only will be provided for 
during the financial year next ensuing ending with 
March, 1871, and the remainder in the following 
financial vear. 

It is the particular desire of my Lords that you 
should so provide the means of making the proposed 
experiments and so conduct them, that no claim or 
ipplication of any kind may be made to them hereafter 
for any sums in excess of the above-named amounts, 
observing that they will not be responsible in any 
degree for any such excess under any circumstances 
whatever 

You will understand that the experiments on rolling 
are only to be carried out on the understanding that 
their cost will be included in the sum stated above. 

You are requested to place yourself in early communi- 
eation with Dr. Woolley and the Chief Constructor, 
but no actual expenses should be incurred until the 
Vote for Experiments which my Lords have caused to 
be inserted in the Navy Estimates has received the 
sanction of Parliament. 

W. Froude, Esq. 


Apart from his scientific 
architecture, he took a 
advancement of science 


resistance a 


contributions to naval 
great interest in the general 

His wide outlook and out 
standing character are shown by the evidence which 
he gave to the 
tion in 1872 
may be given 


Royal Commission on Scientific Instruc 
Two brief extracts from that evidence 
as illustrating Froude’s views on both 
the general question of the application of science to 
industry and his firm belief in the value of model 
experiment and research. One of the functions of the 
Government is to assist in promoting the advancement 
of science. It seems to me an object of national credit 
and national importance that scientific knowledge in 
this country should be advanced in both those depart- 
ments to the highest degree, and this would be of 
immense pecuniary value.”’ 

[ think that any experiment, almost, on the sailing 
or rolling properties of a big ship, when tried in a big 
ship to begin with, is a waste of money. The cost of | 
construction of a big ship as an instrument of investi- | 
gation is enormous; and if it is tried with a view to 
the application of the new principle, there must be the | 
risk that the experiment will be to some extent wasted. | 
Being an experiment, the very fact that it is an experi- 
ment implies that it may not turn out as it is expected, 
and a failure in so costly & piece of apparatus as a new 
complete ship is inevitably a very costly failure. So 
far as it is possible to arrive at a proper understanding 
of such subjects by smali scale trials, it is of the utmost 
importance, economically, that that method should be 
adopted, and I think that that has not been sufficiently 
adopted,” , 





If it be possible to specify some of the qualities of 
the genius which laid the scientific foundations of the 
motion of ships at sea some 50 years ago, it may 
perhaps be said that Froude combined in just propor- 
tions character, science, and practice. His hands were 
as skilful as his brain was active, and the simple means 
by which he produced the most delicate results call 
for the highest admiration. In himself, he showed a 
rare degree of modesty and disregard of self, while his 
sympathetic heart was reflected by an almost pathetic 
tone in his speech. He possessed a determination to} 
see things as they were and a certain positive tendency | 
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and copper are the official closing cash quotations 
“ standard ”’ metal, respectively. The prices shown 
Middlesbrough prices are plotted 
The prices given in the case of 
The 
The price of quick 


silver is per bottle, the contents of which vary from 70 Ib. to 80 Ib., and the price of tin-plates is per standard 


box, but in all other cases the prices are per ton. 


Each vertical line in the diagram represents a market day, 


and the horizontal lines represent 1/. each, except in the case of the diagram relating to tin-plates, in which 


they represent ls. each. 


which made his illuminations of the problem strikingly 
clear. Perhaps, however, one of the best tributes to 
the man himself is that given by his brother, James 
Anthony Froude, in a letter to Lady Derby, which 
runs as follows: “* My brother, though his name was 
little before the public, was well known to the Admiralty 
and, indeed, in every dockyard in Europe. He has} 
contributed more than any man of his time to the 
scientific understanding of ships and shipbuilding. His | 
inner life was still more remarkable. To me} 
he was ever the most affectionate of friends. The 
earliest recollections of my life are bound up with 
him, and his death takes away a large part of the little 
interest which remained to me in this most uninteresting 
The loss to the Admiralty for the special work 
in which he was engaged will be almost irreparable.” 








interesting 
spun-jron, 


SranparD Tyres or Prre Jornts.—An 
brochure which deals with pipe joints for 
cast-iron, and concrete pipes for gas, water and sewage 
mains has recently been published by Messrs. The 
Stanton Ironworks Company, Limited, near Nottingham. 
It takes the form of a comprehensive review of the 
standard types of pipe joints, not necessarily all of their 
manufacture, which are in use at the present time. Neat 
sectional drawings of all the joints are given, and these 
are accompanied by descriptions of the characteristics 
and applications of the joint. The brochure should 
prove a useful work of reference for gas and water engin- 
eers and surveyors, for whom it has been prepared, and 
copies may be obtained on application to the company 
at the above address. 


LIVERPOOL AND THE ATLANTIC 
FERRY.* 
By J. AUSTIN. 
(Continued from page 24.) 

Big Ship Era, 1900-1914.—In the early years of the 
twentieth century, the American craze for establishing 
larger units of industry—at the behest of the American 
bankers—extended itself to the North Atlantic shipping 
trade, and under the guiding influence of Pierpont 
Morgan, the International Mercantile Marine was 
formed, which took over a number of the leading 
British Atlantic companies, including the White Star 
Line. The German Lines had at the same time been 
making steady and successful progress on the Atlantic. 
Their competition in the Channel was severely felt 
by the Cunard Line on its Liverpool-New York service. 
As a result of these changes and developments, th 
British Government, in 1903, entered into an agree 
ment with the Cunard Line, under which the latte! 
undertook to build two large and fast steamers, capabl: 
of maintaining a speed of 24} knots at sea, the com 
pany pledging itself to remain a British compan) 
throughout the term of the agreement, which was to 
run for twenty years from the date of the steamer 
being placed in commission, and to hold its entir 
fleet at the disposal of the Government, if required, 
during this period. Having completed its arrange 
ments with the Government, the Cunard Line se‘ 
about designing two ships. 
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it was not until 1903 that the company entered the | had been keen competition with the Allan Line, and | Line, The White Star-Dominion Line, and the Canadian 
Atlantic trade by acquiring the Canadian fleet and|in 1913 both parties came to the conclusion that | Pacific Company, the Cunard Line, as on the New 


interest of Elder Dempster and Company. The ships 
taken over numbered 14, and among them were four 
new “ Lake” steamers of 7,000 tons to 9,000 tons. 


With the fleet the Canadian Pacific maintained passen- | former direct connection with the Canadian trade by | 
ger and cargo services from Quebec and Montreal, and | purchasing the Thomson Line London—Montreal service | employed on the Channel service. 


provided a through connection to the Far East via 


| amalgamation was desirable. 


|to exist. In 1911, the Cunard Line 


of the Cairns, Noble Company. Two ne 


employed, and finally, in 1915, the Allan Line ceased 


resumed their 


»w vessels, the 





Joint working was first | York trade, having survived the competition of 
The Liverpool—Montreal service of 


| ninety-four years. 
| these companies is now maintained by fleets of con 

fortable intermediate ships, the faster vessels being 
The latest addition 
to the Canadian Pacific fleet is the Empress of Britain,* 














Vancouver. 'Andania and Alaunia, were built for this service by! built by John Brown and Company, Clydebank. As 
TABLE II.—FASTEST ATLANTIC STEAMSHIP PASSAGES, 1819-1903. 
- — . a ; anes one ‘ — : nile iwuine a 
| | Average 
| | Speed. Time. 
Date Nationality Name of Ship. Owners. From To— uiles pk a | ree 
Knots. | Days. | Hours. Minutes 
i a 4 ae a en | 
18190 American Savannah Colonel John Stevens Savannah Liverpool 29 11 0 
1833 Canadian Royal William Pictou (Canada) | Gravesend | 25 0 0 
1838 British Sirius St. George Steam Packet Company | Cork ; New York 8h 16 | 12 0 
1838 Great Western Great Western Steam Ship Com- | Avonmouth » 13 | 12 0 
pany | | 
1840 Britannia Cunard Liverpool Boston 2, } 14 & 0 
v9 Halifax Liverpool 2, } 10 0 0 
1851 American Pacific Collins New York Liverpool . > ” 20 | 26 
%» Baltic - Liverpool New York 3, 3} 9 18 0 
1863 British Scotia Cunard New York Queenstown 2, 8 3 0 
Indd - Queenstown New York 2, 34 8 | 15 45 
1867 City of Paris Inman Queenstown New York 2, 3} 8 4 1 
1868 , . New York Queenstown 2, 2} 9 4 0 
1872 Adriatic White Star Liverpool New York 2, t 7 23 7 
1883 America Guion New York Queenstown 2,f 7 6 14 8 
1887 Etruria Cunard New York Queenstown 2,8 “f | 6 4 36 
1588 m= - ” os Liverpool New York 2, 6 1 55 
1891 German First Bismarck Hamburg- Amerika Southampton New York 3, 6 14 7 
1893 British Lucania Cunard Queenstown New York 5 7 23 
: | - : New York Queenstown 5 8 38 
1897 German Kaiser Wilhelm der Grosse Norddeutscher Lloyd Queenstown New York 5 | 2 35 
»» - New York Queenstown 5 4 21 
1900 Deutschland Hamburg- Amerika Southampton New York 5 16 | 5 
oe . New York Plymouth 5 7 38 
1901 Kronpring Wilhelm Norddeutscher Lloyd Cherbourg New York 5 11 57 
9 ; . « - ‘ .| New York Plymouth 5 8 18 
1903 | : Kaiser Wilhelm II an Cherbourg New York 5 15 10 
, » ° ” o New York Southampton 5 | 10 42 
TABLE ILl.—PARTICULARS OF PRESENT-DAY BIG SHIPS. 
ee a = aber ———— 
G | Moulded age et Number 
Ship. Date Owners Builders and where Built — Length. Breadth. Nn | of 
Tonnage Depth. Main Propellers 
whe achinerv ' 
Boilers. Machinery. | 
ft. ft. ft | | 
Mauretania 1907 Cunard Swan, Hunter and Wigham 30,696 762-2 88-0 57-1 Scotch Direct turbine 4 
Richardson, Newcastle-upon- } 
Tyne | 
Olympic 1911 White Star Harland and Wolff, Belfast 46,439 852-5 | 92-5 59-5 . Reciprocating | 3 
and turbine 
Aquitania 1914 Cunard J. Brown and Company, Clyde- 45,647 868-7 97-0 49-7 Direct turbine .. 4 
bank 
Berengaria 1912 P Vulcan- Werke, Hamburg 52,101 883 -6 98-3 57-1 Water-tube | 4 
Majestic 1921 White Star Blohm and Voss, Hamburg 56,621 915-5 100-1 58-2 = we 4 
Leviathan 1914 United States Lines i 48,043 907 -6 100-3 58-2 i - -| 4 
Bremen 1929 Norddeutscher Lloyd A. G. Weser, Bremen 51,656 898-7 101-9 48-2 S.r. geared tur- | 4 
bine 
Europa 1928 ” Blohm and Voss, Hamburg 19,746 ROO -2 102-1 48-0 ” . 4 
Empress of Britain 1931 Canadian Pacifi J. Brown and Company, Clyde- | 42,348 733-3 97-8 56-0 - | 4 
bank | 
Conte di Savoia 1932 ** Italia’ (Flotte Riuniti Cosu Cantieri Riunti dell Adriatico, 48,502 814-6 96-1 32-4 ‘ 
lich-Lloyd Sabaudo-Naviga- rieste | 
zione Generale) } 
Rex 1932 *. a Soc. Anon, Ansaldo Sestri Prente | 51.062 879-9 97-0 30-7 - - oul 4 
Normandie Building | Compagnie Générale Trans Chantiers et Ateliers de St 68,000 962-0 117-7 91-8 Turbo-electric | 4 
‘ atlantique Nazaire ( Penhoet), St. Nazaire drive | 
No, 534 Cunard White Star J. Brown and Company, Clyde- 73,000 S.r. geared tur- 4 
bank bine 
S.r,, single-reduction 
The Allan Line had always been a = oe y: mel TABLE IV.—Norrs Artiantic Recorp Passaces, 1909-33. 
pany, being first with steel ships in 1879, and first to id iil iLiad silliness ‘ 
carry a cargo of refrigerated meat to Liverpool in 1874. | 
. 4 | Average Time 
In 1903 they took part in one of the leading develop- | Nati - P Speed — 
. . Nation- oO m 7 Ses 
ments of the century, when they placed orders for} Date. ‘ality. "Ship Owners. From To Miles ne 
two turbine-driven liners, the Victorian and Virginian, | i 
‘ . ~ “ta Knots. | Days. |Hours,| Minutes 
which were, togecher with the Cunard liner Carmania, | 
ordered at the same time, the first turbine liners | as aes acai — a nas ~ 
built for trans-oceanic service. The Victorian was| 1909 | British | Mauretania | Cunard Daunts Sandy 2,784 26-06 + 10 51 
t b ‘o Mark \ » Vi : Rock Hook 
mailt by We rkman ( lark and Company, the Virginian | Pmt Deunte 2 809 25-61 4 13 $1 
by Alex. Stephen and Company, and the Carmania by Hook Rock 
John Brown and Company. In 1906, the Canadian| 1909 Lusitania Daunts Sandy 784 25-85 4 11 42 
a oi fi _ on ae ts yy . | Rock Hook 
Pacific built the Empress of Britain and Empress of | ptr ol Daunts | 2.808 25-10 4 15 9 
Ireland to compete with the Victorian and Virginian Hook Rock 
The White Star Line became interested in a direct} 1929 Mauretania® Cherbourg | Ambrose 3,162 26-9 4 21 44 
» . Cans 1000. whe “vy joine »| C.L.N 
service to Canada in '909, when they joined with the . setieets | Mime | 2.000 97.99 4 7 - 
Dominion Line to form the White Star Dominion C.L.V 
service, They ordered the new steamers Laurentic} 1930 | German Europa Norddeutscher Lloyd Cherbourg | Ambrose | 3,157 27°91 4 17 6 
_ oe . " , " 2 C.L.V. 
and Megantic, built by Harland and Wolff. Three} 1933 | Italian Rex Italia” (Flotte Riuniti | Gibraltar | New York! 3.181 23-92 4 13 38 
years later the Canadian Northern Railway Company Cosulich-Lloyd Sabaudo- 
placed on the Avonmouth and Montreal service the Navigazione Generale) ‘4 
{| 1933 | German Bremen Norddeutscher Lloyd 3,200 28-51 4 16 15 


Royal Edward and Royal George. 

In 1913, the last two vessels to be built by the Allan 
Line were constructed on the Clyde, the Alsatian,* 
by Wm. Beardmore and Company, and the Calgarian,t 
by Fairfield. For a time these vessels sailed between 
Liverpool and Quebec, the channel above that port 
not being sufficiently deep. Since the arrival of the 
Canadian Pacific Company on the Atlantic, there | 


* See ENGINEERING, vol. xev, page 451 (1913). 
t See ENoInEeERING, vol. xev, page 575 (1913). 


Ambrose | Cherbourg 


C.L.V 


* The shaft horse-power developed on the westward passage was 78,800 and on the eastward passage 80,000. 


This 
1916, 


connection 
when the 


Scotts, of Greenock. 
and strengthened in 


was extended 
Cunard Line 


acquired the fleet and Atlantic trade of the Canadian 
Northern Railway, whose two principal ships were | winter months. 


+ 


the Royal George and the Royal Edward. 
| developments brought the number of principal com- | 


peting passenger lines down to three : 


These | 


The Cunard | 


the St. Lawrence is closed by ice during the winte! 
services are maintained between Liverpool and Halifax, 
Nova Scotia and St. John, New Brunswick, during the 


(To be continued.) 


* See ENGINEERING, vol. cxxxi, page 625 (1931). 
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THE SILLRE PUMP-STORAGE 
HYDRO-ELECTRIC POWER-PLANT. 


SILLRE, the site of the first pump-storage plant 
in Sweden, is situated on the Indal River, some 
60 km. from the outlet of the river to the Gulf 
of Bothnia. This plant is one in a chain of hydro- 
electric installations owned and operated by the 





ENGINEERING. 


53 











{ 

| for energy. The surplus energy, during week-ends 
and other slack periods, is transmitted to the 
Sillre plant and there utilised for raising the water 
from the Indal River to a storage reservoir some 


195 m. (639-8 ft.) above the level of the river; by 


this means, additional power to the amount of 
5,000,000 kWh is obtained. 


It may be of interest 
to note that the quantity of water raised from the 








Fie. 1. 


200 m. above the river level. This system is 
shown in the map, Fig. 2. The catchment area of 
the Sillre is 219 sq. km. (84°56 sq. miles), of which 
9-3 per cent. consists of a system of lakes. The 
three largest lakes are the Oxsjén, Storvallsjén and 
Storskiilsjén, and these are regulated. Fig. 2 
shows the catchment area, as well as the arrange- 
ment of the lake system and its relation to the 
power station and the Sillre. 
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GENERAL VIEW OF THE SILLRE INSTALLATION. 








Fic. 3. 
Royal Board of Water Falls of Sweden. 
only the first pump-storage plant in that country, but | 
is also operated on a head higher than any previously | 
developed in Sweden. 
& view is given in Fig. 1, 


is a component in the | per second when developing 





THe Dam at OxsJj6n LAKE. 


The following data for these three lakes will be 
of interest :— 


Storvalls- | Storskils- 





l ott | 
Oxsj6n, yon. | jon. Total 
ssi! pull dt salt vill 
| Catchment area | | 
| insq. km. ..| 72-3 | 47-2 | 99-9 | 219-4 
am at haga | | 
| insq. km. ..| 3-5 3-3 9-75 
Area at L.W.L. | | 
insq. km, ..| 3-1 s-1 | 8-80) 
Highest storage 
level .. Je 216-00|+ 238-50)+- 259-65) 
| Lowest storage 
level... ..|+  210-50/+ 287-00/4 258-00 
Difference in | 
levels in metres 5-5 | 1-5 1-65) ~ 


Storage capacity 
in cubic metres|20,000,000 
| 


4,600,000 |14,500,000 |39,100,000 
' ! 








The yearly rainfall at Sillre shows an average 
of 500 mm. for the years 1881-1920. The water 
available from the catchment area varies, on the 
average for the whole year, between 1 cub. m. and 


|3 cub. m. per second, the average for the years 


1910-1924 being 1-7 cub. m. per second. The 
unregulated flow of the Sillre, however, varies 


| during the year between 0:45 and 15 cub, m. per 
second 


The original level of the lowest lake, Oxsjén, 
has been raised 4 m. by means of a dam which 
has been built across the outlet from the lake. 
This dam is shown in the foreground in Fig. 3, 
a view taken looking down the Sillre. The level 
of the lake can be lowered to 1-5 m. below the 


It is not | Indal River to the storage reservoir is 60 per cent. | original level, thus allowing a total draw-off of 
of the quantity of water utilised to develop an | 5-5m., corresponding to a storage of 20,000,000 cub. 
output corresponding to that required to raise the|m. The levels of the other two lakes, Storvallsjén 
The Sillre Plant, of which | water. The unit now in service utilises 4-1 cub. m. | and Storskilsjén, are regulated by means of existing 
6,000 kW, which | dams built for log-floating. These lakes can be 


Norrfors Power Supply Group, Norrfors being|corresponds to the output of the motor when| drawn down 1-5 m. and 1-65 m., corresponding 
a hydro-electric plant of 22,000-kW capacity on | pumping 2-4 cub. m. per second. 


the Umea River, some 250 km. (155-4 miles) north | 
There is no reservoir at Norrfors, and it 


of Sillre. 
is therefore not possible to impound the flow and 


The Sillre plant, though situated on the Indal | 
River, is not a development of falls on this river, | capacity thus obtained amounts to 39,100,000 cub. 
he. but is a development of the Sillre, a small stream | m., and corresponds to the whole of the flow during 
utilise the water according to the varying demands | connecting a system of lakes on a plateau some | a dry year. 


to storage capacities of 4,600,000 cub. m. and 
14,500,000 cub. m., respectively. The total storage 
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The regulating dam shown in Fig. 3 is 280 m.| 
long, and is of the rock-filled type, the rock | 
being mostly obtained when cutting the tunnel 
also forming part of the scheme and described | 
below. The formation under the dam consists of | 
layers of chessom and moraine-clay. The upstream 
side of the rock filling has a slope of 1 to 1-16, and 
on this is placed a layer of earth and gravel, 0-6 m. | 
thick at the top and 1-5 m. at the bottom, giving | 
a stope of 1:2. Over this, again, a watertight 
layer of clay puddle is placed, and on the top of 
that an isolating layer of peat; finally, the whole 
is covered with a layer of rip-rap protecting the 
work from erosion. Clay is scarce in the north, 
and that used for the watertight layer is called | 
“ miila”’ by geologists; it is a blue clay found, 
for the most part, below peat in the north of Sweden. 
This has proved to be quite watertight, and the 
total leakage through the dam, 280 m. long, does 
not amount to more than a few litres per minute. 

The downstream side of the dam has a slope of 
1: 1-5. The greatest height is 8 m., and there is 
a cut-off, in conjunction with the watertight layer 
of clay, which is carried down to from 4 m. to} 
5 m. below the bottom, 

Two outlets are provided, both placed near the | 
centre. One is intended for log-floating, and is 4 m. 
wide. The depth of this outlet is adjustable, so 
that no more water can escape than is required to 
float the logs. The log-chute extends for a distance 
of some 15 m. from the outlet, in the form of a 
pivoted steelwork structure. By means of two 
20-ton blocks the chute can be raised or lowered 
at will, according to the level in the lake. The | 
opening can be totally closed by means of a separate | 
gate. 

The other outlet is for floodwater, and consists | 
of a sluice-gate and a concrete culvert passing 
through the dam. At the outlet end of this culvert, 
the bottom is reinforced with concrete and rock as | 
a protection against The sluice-gate has , 
an opening 1-2 m. wide by 2-75 m. high, and} 
is provided with a manually-operated gear and 
rack. To reduce costs, the two outlets have been 
placed as near each other as possible. In this 
way it is also possible to concentrate the flow of 
the water towards one part of the dam, which 
facilitates log-floating. 

The water used by the power scheme, on leaving 
Oxsjén, passes from the intake into a tunnel, 2 km. | 
in length, cutting through the hill separating the | 
lake from the river valley below, the tunnel being | 
followed by the penstock leading to the turbines, 
as shown in Fig. 4. The intake is situated to the | 
right of the dam, looking downstream, and is| 
independent of the latter. The intake itself is| 
constructed of reinforced concrete, and a short 
channel has been dredged from it to the deeper 
part of the lake. The intake shown in Fig. 5 has 








erosion. 


a free opening measuring 2-5 m. by 2-5 m.,| 
which can be closed by a vertical gate worked 
by a 5-ton block carried on a beam above the 
door. There are three strainer-racks, two in front 


and one behind the door. The first has openings | 
100 mm. wide ; the intermediate one, of the fish-net 
type, is of 25-mm_ mesh; while the third, of the 
common type, also has 25-mm. wide openings. 
The strainer-racks can be lifted up by means of the | 
above-mentioned block. The intake is housed in, and | 
in the superstructure a recorder for registering the | 
level in Oxsjén is placed. 

The tunnel from the intake falls rapidly on a} 
slope of 1 : 3 forashort distance beyond the intake, 
but subsequently is inclined slightly wpwards on a | 
slope of 2 in 1,000 for « distance of 950 m. This} 
upward incline was introduced in order to facilitate 
excavation of the rock and allow for drainage | 
during construction. The work on the tunnel was | 
carried on from both ends, viz., from a vertical | 
shaft, 23 m. deep, adjacent to the intake, and from | 
the open hillside at the opposite end. The farther | 
part of the tunnel is on a slope of 12 in 1,000. | 
The rate of excavation reached a maximum of | 
67 m. in one month, and the cost varied between | 
41. 15s. and 5/. 15s. per metre length. The tunnel | 
has a cross-sectional area of 5 sq. m. cut in the | 
rock with the walls unlined. 

At the lower end of the tunnel, immediately in | 
front of the connection to the penstock, there is | 
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an equalising or surge-chamber. This is shown in 
Figs. 6 to 9. The chamber is 8 m. in diameter, 
and is situated on one side of the tunnel, being 
connected to the latter by means of a side adit. 
The roof is of concrete. 

The penstock, following the tunnel, has a total 
length of 9830 m. The bore is 1-85 m. in diameter, 
except for the lower length in the vicinity of the 
power house, which is 1-4 m. in diameter. The 
connection between the tunnel and the penstock 
is made some 15 m. inside the hill, as shown in 
Figs. 6 and 7, and a butterfly-valve is provided in 
the penstock just where the latter emerges through 
the hillside. This butterfly-valve, shown in Figs. 
10 and 11, can be operated by hand, or, in case of 
emergency, by push-buttons im the power station 
and in the attendant’s house. The power for 
operating the valve is obtained from an Aga air- 
vessel, thus giving an independent source of power. 
The valve closes automatically if the level in the 
equalising chamber should fall below a predetermined 
level, since, under such conditions, danger might | 
arise from air being drawn into the penstock 
with the risk of water-hammer and shocks. An 
air-valve is provided on the top of the butterfly- 
valve, and admits air into the penstock when the 
latter is being emptied. This air-valve is of special 
design, with a floating action, all danger of shocks 
being eliminated. 

The upper part of the penstock passes through 
cultivated ground in the village of Sillre, and is 
laid in a trench, lined with concrete and covered 
The bottom of the trench is 
provided with a layer of stones, so that ground 
water may drain off. The greater part of the 
penstock, some 670 m. in length, is laid in a tunnel, 
cut in the rock, and the spaces between the walls 
and the penstock have been filled with concrete. 
For the whole of this length, from the intake and 
through the tunnel, a plate-thickness of only 6 mm. 
has been adopted. This, while being sufficient in 
the upper, practically horizontal, length of the 
penstock would, in the part passing through the 
tunnel, be insufficient alone to withstand the} 
water pressure. The latter is, however, comie- | 
mitted through the concrete filling to the rock, 
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nature to withstand 


and of a 
easily the pressures involved. The plates are of 
copper-alloyed steel, and all longitudinal seams 


which is sound, 


are riveted and welded to obtain perfect 
tightness. The circumferential seams are riveted 
and welded, except for the part in the tunnel, 
where they are lap-jointed and the inside edge 
welded. It was not possible to rivet or weld the 
seams on the outside, as the space between the 
penstock and the tunnel walls was too limited. 
Reinforcing rings of angle-iron, spaced 0-35 m. 
apart, are provided on the penstock. These rings 
are spot welded to the penstock. The penstock 
was delivered on site in lengths of 2 m. 

As soon as the tunnel, which it may be stated 
cost 5/. 15s. to 7l. 5s. per metre, was finished, the 
penstock was erected as follows :—At the uppe! 
end of the tunnel a concrete-mixing plant was 
erected, and near this the various lengths of the 
penstock were stored. The sections were jointed. 
forming lengths of 4 m., which were transported 
on a sloping track down through the tunnel. As 
each length was placed in position and welded on 
the inside, concrete was poured into the spac 
between the pipe and the walls. The concret: 
was carried down on a rubber-belt conveyor, and 
the latter was drawn up as each 4-m. length was 
let down. The penstock in the tunnel was erected 
at the rate, on an average, of 5m. perday. Caulk 
ing of the seams was not carried out until later, in 
order to allow the cement to harden. 

The upper part of the penstock was erected in the 
usual manner, the 4-m. lengths being welded 
together in their respective places in the trench. 
The lower part of the penstock, which has a bor: 
of 1-4 m., was not concreted in, being carried 01 
cradles spaced 6 m. apart. The plates here hav: 
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a thickness of 22 mm. Between the outlet from 
the tunnel and the power house the penstock is 
carried in a trench, with bottom and sides of 
concrete and roof of wood. The penstock is 
connected to the power house at the rear, and 
passes through the concrete foundation block. It 
is branched off to form a distribution-pipe to the 
various units. The end thrust on the penstock 
is taken up partly by an anchor-block at the outlet 
from the tunnel, and partly by the power-house 
foundation. Expansion joints are provided between 
these points. The pipe is provided with the usual 
inspection covers. 
(To be continued.) 








THE ROYAL AGRICULTURAL 
SHOW AT IPSWICH. 


(Concluded from page 35.) 


Tue stand of Messrs. Petters, Limited, Westland 
Works, Yeovil, contained a representative selection 
of their well-known oil engines and combination 
sets. specially suitable for agricultural purposes, 
together with an 85-h.p marine engine. We have 
previously described a number of these exhibits, but 
have not hitherto dealt with the two pumping sets 
illustrated in Figs. 29 and 30, page 66. The first of 
these sets, shown in Fig. 29, consists of a horizontal 
double-acting pump, with an output of 460 gallons 
per hour against a head of 200 ft., coupled to a 
2-h.p. air-cooled petrol engine. It can be applied 
to a very wide range of duties, and is particularly 
useful in raising water from shallow wells where the 
suction does not exceed 25 ft. The set is entirely 
sell-contained, the engine and pump being mounted 
on « common under-base of substantial proportions, 
as shown in Fig. 29. The pump is of the slow- 
speed type and is belt-driven, features which the 
makers have found tend to high efficiency and 
reliability. All the working parts of both the engine 
and pump are readily accessible for inspection. The 
engme was described in ENGINEERING, vol. cxxxli, 
page 693 (1931). The pump is fitted with a solid- 
drawn renewable brass liner. The plunger is fitted 
with two high-quality hydraulic cupped leathers, 
and the rod, of large diameter, is made of hard 
bronze. The valves, which consist of spring-loaded 
rubber dises, work on bronze grid seatings. Large 
doors are provided for access to the valves and valve 
Seatings. All the gearing is machine-cut, and the 
pinions are of steel. The air vessel shown can be 
attached in any one of four positions to suit the 
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delivery pipe. The fast and loose pulleys are 15 in. 
in diameter, and the gearing has a reduction ratio 
of 5: 1. With a shaft speed of 250 r.p.m., 
the pump speed is, therefore, 50 strokes per minute. 

The second pump, illustrated in Fig. 30, is suitable 
for high-capacity duty at low lift, and comprises 
a centrifugal pump connected through a flexible 
coupling to an engine similar to that fitted to the first 
set, the engine being turned through 90 deg. It 
will draw water up to 15-ft. suction, and deliver up 
to a total height of 40 ft., the output being up to 
5,000 gallons per hour. The pump is of the end- 
suction type with the delivery at the top, and is 
designed to give a good performance when running 
ata constant speed of 1,500 r.p.m. The set can either 
be supplied as a stationary plant, the two units 
being mounted on a substantial base plate as shown 
or as a portable plant. In the latter case a strong 
trolley is provided complete with drawbar and 
swivelling front wheels. 

A silver medal was awarded for the self-cleaning 
harrow shown by Messrs. W. N. Nicholson and 
Sons, Limited, Newark-on-Trent, and illustrated 
in Fig. 31, page 66. This harrow is built on a novel 
principle, four rollers being mounted in a frame to 
form a rectangle, which is coupled to the tractor by 
one corner so that the tines harrow the ground with 
a cross sweep, rather like the tines of a side rake. 
The rollers are coupled together in pairs by enclosed 
bevel gearing, but are not otherwise driven, the 
coupling being chiefly of value when working on a 
slope. The tines collect twitch, rubbish, moss or 
old grass, root them out with a definite lifting 
action, and leave them lying loose on the surface. 
The tines are self-cleaning, and are at work all the 
time, no ground being missed. They can be set 
to the required depths by means of the hand screws 
shown in our illustration. The harrow can be easily 
drawn by a Fordson tractor in the ploughing gear 
on badly matted land, or on top gear on good pasture. 
When employed for the latter purpose, it will comb 
out and lightly gash the turf for moisture and 
fertiliser to enter, and on poor pasture, with deeper- 
set tines, will root out moss or old matt. 

The exhibits of Messrs. The Brush Electrical 
Engineering Company, Limited, Falcon Works, 
Loughborough, consisted of one of their new cold- 
starting oil engines, similar to that described in 
ENGINEERING, vol. cxxxvi, page 651 (1933), a 
homogeniser, similar to that described on page 146 


of our last volume, induction motors suitable for | p 


industrial and agricultural purposes, and the firm’s 












































(4471.F) 


new compounding equipment, illustrated in Figs. 32 
to 34, page 66. In connection with the latter, it 
is well known that it is not possible to design 
alternators of such good inherent voltage regulation 
that either hand adjustment or some automatic 
device can be dispensed with. On the other hand, 
the cost of an automatic voltage regulator is pro- 
hibitive in relation to that of a small alternator. 
To meet the needs of unattended hydro-electric 
plants and of those numerous cases where the load 
varies continually, the firm has developed and 
patented the system of compounding alternators 
referred to. The equipment is entirely static, and as 
there are no moving parts or vibrating contacts, the 
mechanism is of a robust character. A current trans- 
former, carrying the alternator output current in its 
primary, supplies one section of the exciter field 
through a metal rectifier with a current proportional 
to the load The other section is self-excited in 
the usual way. In addition to the shunt regulator, 
there is a rheostat which diverts part of the current 
transformer output from the rectifier, and thus 
enables the compounding effect to be adjusted from 
zero to the maximum, say, 10 per cent. over- 
compounding. This is done while the machine is 
running on load. The equipment also includes the 
necessary devices for stabilising the exciter and for 
maintaining a reasonably straight load-voltage 
characteristic. Another patented feature helps to 
compensate for power-factor variations, although 
experience shows that this is seldom needed. In 
contrast with direct-current practice, equalisers and 
reverse-current trips are unnecessary, and a com- 
pounded alternator runs satisfactorily in parallel 
with an uncompounded one. Fig. 32 illustrates the 
principle, while the curve, Fig. 34, shows the 
characteristic of a 78-kVA turbine-driven com- 
pounded alternator on artificial load with governor 
rheostat giving from 510 r.p.m. to 490r.p.m. The 
slight hysteresis effect will be noted. A switch-panel 
with the compounding equipment and over-voltage 
relay for small unattended hydro-electric plant is 
shown in Fig. 33. 

Messrs. Kryn and Lahy (1928), Limited, Coborn 
Works, Letchworth, Herts, showed examples of 
Coborn, Campbell and Browett-Lindley engines, 
together with various specimens of “KL” steel 
castings and a sheet metal flanging machine. The 
latter machine was described in ENGINEERING, 
vol. exxxvi, page 612 (1933). “KL” steel is a 
lain carbon steel with a considerably greater 
ductility than that required by the British Standard 
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Specification, the ultimate tensile strength beingfrom/|11, Albert-embankment, 
35 tons to 40 tons per sq. in., the elongation from 20 | Latil tractor equipped for timber hauling. 
in., and the standard | tractor was described in ENGINEERING, vol. cxxxvi, 
In virtue | page 36 (1933). 
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per cent. to 25 per cent. on 
cold bend test 120 deg. without fracture. 


of its increased strength, sections and weight of cast- 
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S.E.11, exhibited the 
This 


In concluding our description of the exhibits, 


ings made from this steel may be markedly reduced | reference may be made to the awards of the R.A.S. 
with safety, while the price is no higher than that | silver medal fornew implements. There were twelve 
of ordinary steel. The qualities of this steel were entries, of which six were successful in gaining the 


referred to in our issue of Sept. 22, last (page 333). 


The Coborn engine, illustrated in Fig 28, annexed, | 


|award. These included the farm-tractor wheels 
entered by the Dunlop Rubber Company and already 





is a single-cylinder air-cooled vertical unit operating | described ; a self-cleaning harrow shown by Messrs. 


on the four-stroke cycle. Cooling is effected by a| W. N. Nicholson and Sons, 
centrifugal blower designed integrally with the | #bove ; 
flywheel, the air being directed, by the sheet-meta] | Montgomery and Lecoche, Lincoln; a 


duct shown, round the cylinder barrel and over the 
cylinder head, The latter is detachable, and large 


inspection doors afte provided in the crankcase, | 


so that all the working parts are readily accessible. 
All parts are manufactured from jigs to ensure 
interchangeability. The engine develops 2-45 h.p. 
at 1,200 r.p.m., 2-7 b.h.p. at 1,400 r.p.m., 
3-2 b.h.p. at 1,800 r.p.m. The crankshaft is made 
of 0-45 carbon steel, and has an extension 1} in. 
in diameter for the power take-off. It is mounted 
in Timken roller bearings carried in separate housings 
from the crankcase. The connecting rod is made 
from the same material, with a phosphor-bronze 
bush in the small end, and with white-metal 
lining direct in the rod at the big-end. Shims are 
provided on the latter to take up wear. The 
camshaft is driven by a gear formed integral with 
the shaft, which runs on a spindle passing through 
the centre, and is splash lubricated. The valves 
are of the side-by-side type, with heads 1 in. in 
diameter, and the tappets are of the mushroom 
type with chilled cast-iron heads. An inspection 
door is provided for making tappet adjustments. 


a 


Magneto ignition is employed, the magneto being | 


located on the base as shown, and being driven by | 


skew gearing from the crankshaft. It is fitted with 
an impulse starter and cut-out switch, and can be 
timed by slacking off two set bolts. 
burettor is fitted, and lubrication is effected by 
splash, a plunger pump driven from the camshaft 
ensuring that the dip tray is always full. A filter 
is fitted on the suction side of the pump. Governing 
can be arranged either by a valve in the air stream 
coupled direct to the throttle, or by a mechanical 
governor with variable-speed control. A_ self- 
contained reduction gear, having a ratio of 2-54: I, 
can be fitted if required. The gear is of the internal- 
tooth type, giving the same direction of rotation as 
the direct drive, and is machine-cut. The engine 
complete weighs approximately 130 lb. The 
Campbell engine shown was a single-cylinder mode] 
of 12 h.p. These engines are exceedingly well known 
and hardly require description ; we propose to 
deal with the Browett-Lindley engine, exhibited, in 
a future issue. 

A number of firms exhibited appliances which 
have been previously described in our columns, and 
although many of these have been improved in 
detail, the alterations are generally of a minor 
nature. Among such exhibits may be mentioned 
those of Messrs. Ruston and Hornsby, Limited, 
Lincoln, who showed a wide range of heavy-oil and 
petrol-paraffin engines, a Thermax boiler, a 16-20- 
h.p. erude-oil locomotive, pumps, pumping plant, 
and air-compressor sets. Messrs. Lee, Howl and 
Company, Limited, of Tipton, showed a variety of 


pumps suitable for use on farms and estates, and 


also for industrial purposes, among which were 


the firm’s well-known steam pumps, reciprocating | 


and centrifugal pumps for either oil-engine or 


motor drive, and borvhole and well pumps for all | 


duties. Other exhibits were non-clog centrifugal 
pumps for sewage and semi-fluids. Messrs. The 
General Electric Company, Limited, Kingsway, 


W.C.2, had a stand devoted to the latest develop- | 
ments of electricity in agrioulture, horticulture, and 


the home. The exhibits included electric sterilising 
chests, electric hovers, Magnet electric household 
appliances, and a range of motors for driving farm 
and similar machinery. Particular attention may be 
called to a small portable slow-speed motor, specially 
introduced for converting hand-driven machines to 
electrical drive. This machine is of the geared 
type, and can be supplied in } h.p., } h.p. and $ h.p. 
ratings. Messrs. Latil Industrial Vehicles, Limited, 


A Solex car- | 


Limited, described 
a pig-weighing machine shown by Messrs. 
cultivator 
junit shown Miller Wheels Limited, 
| Chelsfield ; an automatic gate-openmg device 
|shown by Messrs. The Automatic Gates Company, 
Tipton ; and a mechanical milk recorder shown by 
| Messrs. Hosier Air Pure Milker, 
Wexcombe. 


by Messrs 


Open 


and | 

















Fie. 28. Arr-Cootep Perrot Eneine; Messrs. 
Krywn anD Lany (1928), Luwrrep. 
The Montgomery and Lecoche pig-weighing 


machine is a portable unit which can be moved from 
pen to pen in a manner similar to a hand barrow. 
It consists essentially of a light cage 3 ft. 9 in. long, 
1 ft. 8 in. wide and 2 ft. 6 in. high, attached to a 
spring balance, the upper hook of the latter being 
on the end of a hand lever which, when elevated, 
allows the cage to rest on the ground. Vertical 
ball-bearing guides are provided for the cage, so 
that there can be no tilting, rocking or swaying of 
the suspended cage when the pigs are being weighed. 
The dial of the balance is graduated to register 
the weight exclusive of the cage. 





The cultivator unit shown by Messrs. Miller 
| Wheels, Limited, can be attached to any tractor, 
land enables a variety of implements to be used, 
such as harrows, hoeing stems and blades, coulters, 
potato ridgers and cultivators. It incorporates 
the Miller lifting gear, operated from the driver's 
seat, and giving immediate adjustment for the 
working depth of the various tools. This gear also 
reduces the headland necessary for end turning to 
;some 4 yards, as the driver can lift the whole unit 
clearofthe ground. The appliance shown by Messrs. 
|The Automatic Gates Company can be applied 
| either to a pair of gates orto a single large gate, and 
comprises two control plates set in the carriage way 
|} in the track of the off-side wheel of a car entering a 


drive, one plate being outside and the other imside | 


the gate. The weight of the car is utilised to open 
the gate or gates, the mechanism being entirely 
mechanical. In the mechanical milk recorder, 
the milk passing through the machine falls into a 
| balanced tray. The latter tips up when it con- 
tains a quart, the number of movements being 
registered by a counter mechanism. The Showasa 





Limited, | 
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| whole was exceptionally successful, the total 
|attendance of over 100,000 being the largest for 
'several years, and being practically double that 
at Derby last year. 








50,000-KW LJUNGSTROM _TURBO- 
GENERATOR FOR  VASTERAS 
POWER STATION, SWEDEN. 


(Concluded from page 4.) 


THE condenser, the arrangement of which is shown 
in Figs. 16 to 18, page 57, is of the twin type, having 
a common steam chamber, but the two sections are 
entirely separate on the cooling-water side. Each 
section has its own auxiliaries, so that the complet« 
condenser is furnished with a double equipment of 
circulating pumps, condensate pumps, oil-coolers, 
low-pressure preheaters and ejectors. The circu- 
lating pumps, which are of the vertical type, as 
shown in the general arrangement of the set, Figs. 2 
and 3, Plate I, ante, work each on one section of the 
condenser, but the condensate pumps draw from a 
common connection. One pump is sufficient for the 
full output of the turbine, the other serving as a 
stand-by. The condenser shells are built up of 
plates 20 mm. thick, welded together and strength 
jened with welded-on T-sections. An intermediate 
piece, built up of castings, connects the condenser 
to the turbine outlet. It is shown in the genera! 
view of the condenser given in Fig. 20, on Plate III. 
The connecting flange on the condenser, to which 
jthis intermediate piece is bolted, is of cast-steel 
welded on. Similarly, the brackets on which the 
condenser rests, and which carry the whole set, are 
of cast steel welded on. The condenser is of the 
| single-flow type, the tube arrangement being shown 
in Fig. 19. Baffles and water seals in the low part of 
the shells ensure that the extracted air passes 
finally over dry tubes. The air-pump plant consists 
of two three-stage ejectors, any steam vapour 
learried over being condensed in surface coolers 
arranged after each stage. The condensate passes 
through oil-coolers to recover part of the heat 
generated by the friction of the bearings, as was 
explained in the earlier part of this article. Leaving 
the oil-coolers, the condensate passes through the 
first preheater which is fed by bled steam taken 
from the turbine at a point in front of the axial- 
flow blades. It then passes to the ejector condensers 
and finally to the shaft leakage-steam condenser. 
At this point the condensate is at about 65 deg. C. 
|(149 deg. F.) at which temperature it is handled 
by the feed pumps, Leaving the pumps, it passes 
through the second preheater, which is fed with bled 
steam taken from a tapping point through the outer 
annulus of one steam chest. This raises the conden- 
sate and make-up feed to 135 deg. C. (275 deg. F.), 
at which temperature it is supplied to the boiler 
economiser. 

The turbo-generator is mounted directly on to the 
intermediate piece, which is shown in position above 
the condenser in Fig. 20. This connection forms 
the steam outlet from the turbine. The condenser 
shells, as already explained, are bolted to this inter- 
mediate piece. The weight of this member and of 
the turbo-generator is transmitted to the founda- 
tions by four horizontal beams, which rest on the 
top of the cast-steel brackets which are welded to 
the condenser shells, and of which two can be seen 
in Fig. 20. One end of each beam carries a stay 
supporting the outer end of the turbo-generator. 
and the other end supports the lower flange of the 
intermediate piece. Springs are incorporated in 
the generator stays to compensate for any deforma- 
tion due to temperature changes. The whole machine 
is situated on six reinforced-concrete columns, on 
which the cast-steel condenser brackets rest. The 
arrangement is shown in Figs. 2 and 3, Plate I, an/e. 
The columns are connected together so that a mono- 
lith foundation block is formed which rests on rock 
formation 6 m. below the engine-room basement 
floor. The set is bolted down on to the two centre 
columns only and rests freely on the others, so that 
| it is free to expand under temperature variations 

Although there is no reason to expect any trouble 
with the foundations at Viasteras, the self-contained 
nature of the Ljungstrém turbine is such that it 1 
able to withstand considerable foundation settle- 
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ment without injury. There are cases on record 
in Japan and Bulgaria in which Ljungstrém turbines 
have been thrown out of level by earthquakes by as 
much as 4 in. without their operation being in 
any way affected. 

The weight of the whole Viasteras set, including 
pipe-work and auxiliaries, amounts to 562 tons. 
The power station, which, as already explained, was 
designed to accommodate units of much smaller 
capacity, contains two 30-ton overhead travelling 
cranes, and it was necessary to employ the two cranes 


TABLE OF TESTS OF 50,000-KW LJUNGSTROM TURBINE. 





Test Number. 


Duration of test, min. bs 
Steam pressure before inlet valve, kg. per sq. cm. abs... 

= i. - Ih. per square inch abs 
Steam pressure behind inlet valve, kg. per sq. em. abs. 
, - os ~ Ib. per square inch abs. 
1 pressure in exhaust, kg. per sq. cm. abs. ‘ 

% - Ib. per square inch abs 

“team temperature before inlet valve, deg. .C* 


= - - deg. F 
Inlet cooling water temperature, deg. C. 
= ” °° ” deg. F 
mperature of condensate, deg. C.+ 
deg. F. 


i consumption of turbine, kg. per hour 
fn wv. Ib. per hour 
renerator output, kW. * 
Power factor a ae , es 
‘renerator output at unity power factor, kW 
urbine output, kW es 


“team consumption per kWh, generator output at unity power factor kg. per kWh . 
‘team consumption per kWh, generator output at unity power factor, Ib. per kWh . 


(Thermodynamic efficiency of turbine referred to state behind inlet 





















































very smail for a set of this capacity, particularly as 
the generator air coolers are located between the 
condensers and alternators. These each have an 
output of 25,000 kVA at 50 periods and 6,600-7,000 
| volts when running at 1,500 r.p.m. The power 
| factor varies from 0-9 to 1-0. The machines work 
in parallel and each carry half the load. The field 
windings are connected in series and are supplied, at 
460 volts, from a common exciter carried on the 
‘end frame of the right-hand generator. The 
‘armature is mounted on the overhanging end of 














I. Il. | ill. IV. 
' 
| 
20-0 | 20-0 20-0 
19-26 | 16-23 18-10 
273-9 |} 230-8 257-4 
7°85 | 15-09 8-36 
111-7 | 214-6 118-9 
0-0219 | 0-0673 0-0529 
0-312 0-957 0-752 
426-0 426-0 428-0 
798-8 798-8 802-4 
13-5 _ 
56-3 
19-0 31-4 20-4 
66-2 | 88-5 84-9 
61,640 120,700 66,100 
135,900 266,100 145,700 
14,¥96 | 29,905 14,807 
0-818 | 0-860 0-816 
15,015 | 29,958 14,826 
16,192 | 31,236 16,002 
4-11 4-03 4-46 
9-06 8-88 9-83 
valve, per cent. 88-0 90-3 89-0 














* Measured 1 m. in front of valve. 
Calculated after the mixture of the turbine condensate with t 


together for lifting some of the larger pieces. The 
Stators were actually the heaviest individual lifts, 
weighing 50 tons each. The questions of space 
available and lifting capacity had to be considered 
in connection with the design, and the twin- 
condenser arrangement adopted has enabled this 
50,000 kW unit to be installed in a position which 
allows a basement height of only 6 metres. This is 


he condensate from leakage condenser and ejectors. 


; the main shaft and no exciter bearing is necessary. 
|The stators, one of which is illustrated in Fig, 21 
on Plate ITI, are built up of plates welded together. 
An open-slot winding is used. The rotors are 
built-up of a number of thick discs, secured between 
the end-shaft flanges by means of four long bolts, 
which carry nuts countersunk into the flanges. 
One“of the end shafts and some of the discs are 











50,000-KW LJUNGSTROM TURBINE. 


MESSRS. SVENSKA TURBINFABRIKS AKTIEBOLAGET LJUNGSTROM, FINSPONG, 


SWEDEN. 











shown on Fig. 22 on Plate ILI. The ventilating 
slots formed in the faces of the discs can be clearly 
seen. One of the completed rotors is shown in 
Fig. 23. The machines are fitted with an enclosed 
ventilating system incorporating an air cooler. 

It has already been mentioned that owing to the 
flexible construction of its blade system and the 
absence of long members exposed to a large tempera- 
ture gradient, the Ljungstrém turbine may be 
started without preliminary warming-up. This 
feature of the machine makes it particularly suitable 
for a peak-load and reserve-power station, and full 
advantage has been taken of it in the Visteras 
turbine by designing the auxiliaries from the same 
point of view. The circulating and condensate 
pumps are of the squirrel-cage type and start 
immediately after switching-on. The circulating 
pumps are of the vertical propeller type with the 
propellers situated below the level of the water in 
the intake channel. There are no valves in this 
part of the system and the pumps begin to deliver 
water immediately the motors are switched on. 
To facilitate quick starting, a special rapid-action 
ejector is installed which enab!es a vacuum of 
80 per cent. to be obtained in two minutes. After 
this brief period the turbine can be started and run 
up to full speed in a further two minutes, so that 
the complete starting period from cold is only four 
minutes. The starting controls are very simple 
and the whole of this starting operation may be 
carried out by a single attendant. 

As illustrating the remarkably short duration of 
this starting period, reference may be made to a 
paper by Dipl. Ing. F. R. Gropp, which appeared in 
Elektrizitiéitswirtschaft, the official organ of the 
German Association of Electricity Supply Authori- 
ties, in June, 1932. Referring to the practice at the 
Berlin electricity works, he stated that the procedure 
adopted in starting-up large turbines divided the 
operations into three sections. The first, preparation, 
which covered the period between the issue of the 
order to start-up and the opening of the stop valve 
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occupied from 8 to 35 minutes, the second section, | In addition to the flow of water, the subject- 


switching and synchronising took only a brief | 
period, but the third, which represented the time | 
between getting the machine on to the "bus-bars | 
and handing it over to the load despatchers, occupied | 
from 15 to 90 minutes. The longer periods referred 
to the larger machines and in the case of the} 
70,000-kW four-cylinder set, the maximum times 
given above were considerably exceeded. Prepara- 
tions occupied 35 minutes and required the service 
of five operators, while after the machine was | 
generating it was limited to a load of 15 per cent. 
for one hour. Actually after receipt of instructions | 
to start-up, about 4} hours were required before the 
machine was handed over to the load dispatcher. 
In view of these conditions the practice was to run 
the machine continuously on base load, but as the 
economy varied little between half-load and full- | 
load, the machine was also employed to carry part 
of the peak. It is clear that with a large turbine, 
the actual consumption of steam during the 
starting period represents a considerable sum, and | 
if the machine has to be started-up many times in | 
the course of a year, the very brief starting period | 
of the Ljungstrém turbine will represent a valuable 
saving of coal. 

Official tests on the Visteras turbine have been 
carried out by Professors Emil Alm and Tore 
Lindmark of the Technical High School, Stockholm, 
and the results of these are given in the table on 
page It is claimed that the thermo-dynamic 
efficiency of 90-3 per cent. shown in one of the tests 
is the highest figure that has ever been obtained 
for a condensing steam turbine. In conclusion, we 
should add, although it will be known to most of 
our readers, that the Ljungstrém turbine is built 
in this country by Messrs. The Brush Electrical 
Engineering Co., Ltd., of Loughborough, who have 
supplied a very large number of units both in 
Great Britain and abroad. We desire to express 
our thanks to this Company for assistance in 
connection with the foregoing article. 
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Rohrhydraulik. H 


J Springer. 


By 


[Price 2 


Dr.-Ino RicuTER Berlin 


2.50 marks.) 


In spite of the fact that matters relating to the | 
flow of liquids through pipes and channels form 
only a part of the general subject of hydraulics, the 
part tends to assume greater importance than the 
whole, in the sense that the applications of the | 
principles of hydraulics to practical affairs are not | 
infrequently almost entirely confined to the flow 
of fluids through pipes and channels of various 
kinds. A considerable amount of experimental 
work has been done with the object of investigating 
the various factors that affect the flow of liquids 
under given conditions, such as the nature of the 
surfaces, and the character of the obstruction offered 
by bends and valves. In view of the wide range of 
variation covered by these factors, particularly 
those associated with the limiting conditions under 
which a test or experiment was conducted, the 
results obtained by different investigators would, 
at first sight, appear to lead to laws of flow that are 
not amenable to generalisation for a given set of 
conditions. In order to unity among 
such a diversity of factors, it is necessary to collect 
all the available and reliable data and subject it 
to analysis such as will give general laws of flow 
and motion between the widest possible limits that 
ire included in a specified class of conditions. 

Dr. Richter has undertaken such a task in his 
book, which includes a comprehensive record of 
investigations into the flow of fluids through pipes | 
and channels, and this information is used as a basis 
for the theoretical treatment that is developed with 
the object of finding the most general formula 
that covers the experimental values relating to a 
given type of flow. The commendable number of 
diagrams or graphs and the concise form of the 
inalysis used by the author in this part of his work | 
have resulted in a most attractive presentation of | 
the subject, and the worked examples of the applica- | 


| 
| 
| 
| 


discover 


matter includes applications to such fluids as oil, 
and brine, as well as to gases, so that the book may 
be regarded as a self-contained treatment of the 
main subject. For this readers of the 
volume will welcome the clear and concise account 
given in these pages of streamline motion, which 
is a subject that enters into many engineering 
problems. 

Care has apparently been exercised to ensure 
that the results obtained by the treatment are in 
a form suitable for direct application to practical 
questions, and the two indexes enhance the value 


reason, 


lof a book that possesses many advantages as a 


reliable source of reference in an engineer's library. 


Marine Aircraft Design 
London. Sir Isaac Pitman and Sons, Limited. 
20s. net.) 


By WM. Munro, A.M.I.Ae.E., 
[ Price 


In his foreword to this admirable book, Mr. Laurence 
Pritchard expresses his belief that the larger part 
of the development of British aviation lies in the 
flying boat and the seaplane. He is supported in this 
view, not only by a wide circle of competent opinion, 
but also by the fact that a big preponderance of the 
world’s transport centres are seaports the harbours 
of which are ready-made alighting areas for marine 
aircraft. Britain’s natural advantages in this 
direction, coupled with our tradition and reputation 
in almost every conceivable kind of shipbuilding, 
open up a prospect with tremendous possibilities 
towards the achievement of which Mr. Munro’s 
book is a notable contribution. On the marine side of 
aviation, moreover, with its peculiar problems 
lying outside the conventional scope both of: aero- 
nautics and naval architecture, existing literature 
is scattered and meagre out of all proportion to the 
present, substantial achievements in marine aircraft 
construction. But Mr. Munro’s book is not merely 
opportune, it is a thoroughly practical and com- 
petent piece of work, by a man with ten years’ 
English and American experience in the design and 
construction of seaplanes and flying boats. Two 
valuable results of this all-round knowledge are, 
first, the author's restriction of his subject to mate- 
rial which, whilst presenting the marine aircraft 
with sufficient completeness, avoids overlapping 
of existing works on general aerodynamics and land- 
plane construction; and, in the second place, 
his ability to emphasise the dominant features of 
marine aircraft and to differentiate them from mere 
varieties of shape arising from popular taste or the 
partialities of designers. This not mean, 
however, that such matters as wing arrangement in 
relation to the type of service required are neg- 
lected, but rather that every craft must, first and 


does 


| foremost, be airworthy, seaworthy, and efficient. 


The book falls into two main divisions, devoted, 
respectively, to flying boats, where the body is a 
hull, and seaplanes water-borne on floats. In each 
division, the author deals in turn with the shape of 
the hull or floats, with the structural design and 
stress analysis, then with the details of construction 
and assembly, and finally with the relative dis- 
position of the wings, hull, body and controls to 
ensure stability and good performance, both on 
the water and in the air. Once in the air, indeed, 
there is nowadays little to choose, either in manceuv- 


| rability or aerodynamic efficiency, between a good 


flying boat and the equivalent land plane, and the 
author's treatment of performance is concerned 
mainly with taxying, taking off and alighting on 
water. A chapter on wing design, the work of Mr. 
B. 8. Shenstone, serves to complete the book on 
the same general lines; that is, the text treats 
of such matters as the choice of wing shape in 
relation to hull and float arrangements, or as 
affecting seaworthiness, the aerodynamic charac- 
teristics of the wings being assumed to be at the 
designer's disposal from other sources. Attention 
is also paid to the details of wing construction, 
but rather from the standpoints of materials and 
maintenance than of stress analysis. It is, indeed, 
a feature of the book as a whole that no attempt 
is made to develop a mathematical basis of design 
from first principles. On the other hand, the 


tion of the theory to practical cases go to form a | empirical design data which are freely used command 


volume that is well worth the close study of those 
interested in this sphere of engineering. 





\types of successful craft. 


respect, inasmuch as they are derived from existing 
For convenience and 








clarity, the calculations given are for one size of 
| machine throughout, although the different types 
of aircraft dealt with range up to 20,000 lb. 

Probably the most valuable chapters in the book 
are those dealing with the strength and structural 
details of hulls and floats. Mr. Munro is thoroughly 
familiar with the minutie of construction in alu- 
minium alloys, and with the precautions essential 
to secure sound watertight work. The numerous 
dimensioned drawings abound in suggestions which 
are evidently born of specialised experience, and the 
appended data are tabulated with a view to easy 
reference. Whilst, therefore, the book can be studied 
with advantage by all engaged in aviation, it is 
especially adapted for constant use by seaplane 
designers and draughtsmen. 


By J. A. Moyer and R. U. Firrz. 
[Price 


Air Conditioning. 
London: McGraw-Hill Publishing Company. 
24s. net.] 

Or recent years the practice of air conditioning, 

the controlling of the temperature, humidity, 

cleanliness and movement of air, has made rapid 
strides, and this section of engineering is becoming 
increasingly important. Due partially, perhaps, 
to climatic conditions, the development has been 
particularly marked in America, and Messrs. Moyer 
and Fittz, in this work on Air Conditioning, claim 
to foresee advances in the industry comparable 
with those in the automobile industry during the 
last decade. There is doubtless also a considerable 
future in Great Britain for air conditioning, but 
it would be rash to prophesy such a future as the 
authors foresee for it on their side of the Atlantic, 

There is not a great amount of published matter 
on this subject, and in the book under review the 
authors endeavour to make as comprehensive 
a survey of American practice as possible in a book 
of this size. The equipment for air conditioning 
is very varied, and the authors have, in general, 
wisely refrained from attempting to go into the 
detail design of appliances. They have endeavoured 
rather to show the general lines to be taken in the 
design of complete plant and they have devoted 
a considerable amount of space to descriptions 
of the systems and apparatus in use in America. 
The usefulness of the book would have been increased 
by the addition of a bibliography for the detail 
design of the several parts of the plants. 

The opening chapter, under the heading of 
‘“ Air Conditioning Principles,” defines terms and 
describes wet and dry bulb thermometers, gives 
properties of dry and saturated air, and the psychro- 
metric chart with examples to explain its use. The 
second chapter deals with ventilation requirements 
for a variety of cases, giving the results of many 
investigations ; the data and curves will be found 
of interest. A chapter on air filtration includes 
data on dust and the effects of dust, followed by a 
description of the various types of air filters, and 
next, cooling methods using air-washers are consi- 
dered. Refrigeration for air conditioning with the 
properties of refrigerants and the types of plant 
in use receive a considerable amount of attention, 
while small sections dealing with ‘steam-jet 
refrigeration,’ one system of which was recently 
described in our columns, will be of interest to 
many. Attention is given to adsorption systems 
using silica-gel, activated alumina and calcium 
chloride. Control systems receive due notice, 
and the most suitable temperatures and humidities 
for various manufacturing processes are given. 
Several chapters give particular applications of 
air-conditioning, as in office buildings, food factories 
and textile mills, and the value of these chapters is 
enhanced by taking illustrative examples. 

Although the book deals, as stated, with American 
practice, it should be found useful by those elsewhere 
who are interested in the subject. Much of the 
data and many of the curves in the earlier parts 
of the book, and also the descriptive matter later, 
will doubtless prove of considerable interest and 
use to engineers and designers of air-conditioning 
plant, while the student will find much of interest. 

As pointed out previously, no detailed treatment 
of the separate items of plant is given, and the 
book will be of most value in the planning and 
carrying out of installations as a whole. 
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PANTOGRAPH MILLING AND 
DIE-SINKING MACHINE. 


THe utility of the mould or die is becoming 
increasingly evident in the production of small engineer- 
ing parts by die-casting as well as by drop forging. Its 
use in the plastic material industry is so evident as to 
need no comment. Moulds and dies tend, however, to 
be costly, and any method which will reduce the time 
of production is very desirable. The Taylor-Hobson 
pantograph milling and die-sinking machine, of which 
we reproduce two photographs and an outline drawing 
in Figs. 1 to 3, above, is an effective contribution to 
production methods. The work is cut in materials 
such as cast-iron or steel by a high-speed form milling 
tool, which is caused to traverse a path exactly similar 
to that of a tracing style, which is moved by hand 
over an enlarged master copy made of any suitable 
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CUTTER AND TRACING STYLE. 


material, such as wood, plaster or metal. The work and 
master part are carried on separate tables traversing 
a common cross slide. Both have a surface of 15 in. 
by 8 in., and are provided with the usual Tee-slots. 
The work-table has a longitudinal traverse of 18 in., 
a cross traverse of 8 in., and a vertical traverse of 10 in. 
The copy table does not require longitudinal traverse, 
but has a cross traverse and a vertical traverse of 6 in. 
in each case. All the motions are, of course, hand- 
operated. 

The column of the machine is a stiff box section 
casting, formed so as to give adequate clearance to 
the pantograph arms, the upper part being provided 
with upper and lower bearings carrying the shaft 
which forms the axis of the pantograph. The panto- 
graph consists of four deep beams, all hinged together 
by double bearings. These can be identified in Fig. 1, 
which gives a general view of the machine taken from 
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the back, but their arrangement will be clearer from 
the plan given in Fig. 2. The cutter is at A, and the 
tracing style at B. The spindles of both are connected 
by stirrups to a lever C, the fulerum of which inter- 
sects the axis of the shaft on which the pantograph 
beams swing. The free end of the lever is provided 
with a control handle, shaped so that the arm or shoulder 
may be used on it. The lever, it will be realised, 
controls the vertical movement of the cutter, the 
movements in the horizontal plane being determined 
by the pantograph. This limitation of the pantograph 
movement in one plane only, enables the cutter spindle 
and style to be rigidly supported in whatever position 
they may be and, in consequence, a high degree of 
accuracy is secured. 

Dealing with the pantograph beams, it will be 
clear from Fig. 2 that the beam D is a lever of the first 
order, the fulcrum being the axis of the shaft already 
referred to. The long arm of the beam is coupled by 
hinges to the beam E, which is provided with a slide 
on its inner face, and having Tee-slots. The short 
arm of D is coupled by hinges to the beam F, which 
has also a slide on its inner face. To these slides are 
bolted the hinges of the beam G, which again is pro- 
vided with an inner slide. The headstock carrying 
the cutter spindle is bolted to this slide, and that 
carrying the tracing style to the slide on beam E, near 
its end. The several beams are graduated as shown, 
so that the cutter point and the tracing style may be 
set in any desired ratio. The graduations provide for 
adjustment of ratios between 1-5 to 1 and 7 to 1, that 
is, the copy can be anything between one and a half 
times and seven times as large as the finished work. 
Generally reduction is employed, the cutter being on 
the inside of the tracing point relative to the panto- 
graph, but the two heads can be interchanged when 
the work is required to be enlarged. This latter method 
is useful, for instance, in making the master copy in cases 
where a small original is required to be reproduced in 
large numbers. The dotted lines in Fig. 2 show the 
hypothetical centre lines and actual centres of the panto- 
graph in a different position to those in which they 
oceupy in the detailed drawing, in order to demonstrate 
that the centres of the cutter and style along the beam 
C are maintained in the same ratio throughout the 
movements. The movement of the cutter and style 
in all three dimensions, é.¢e., one in the vertical plane 
and two in the horizontal plane, is controlled by a single 
setting of the pantograph. The contour of the cutter 
and that of the style must, of course, be in the same 
ratio as the pantograph setting and geometrically 
similar. 

The couplings between the two spindles and the 
beam C are designed to ensure effective control in the 





vertical direction, without causing undue constraint 








on the hagjzontal movements. An adjustable counter- 
balance weight on the beam enables a precise degreee of 
sensitiveness of control to be obtained. The rod shown 

in Fig. 2, as spanning beams D and E, is a screw feed 

for use where an appreciable amount of straight-line 

work is being done. It can be readily removed when 

flexibility of movement is required, as, for instance, when | 
the copy involves curves. The method of driving the | 
spindle will be clear from Fig. 1. The motor is attached 
to the base of the machine, and is of}h.p. The cutter 
speed is variable, by means of “cone” pulleys, in 
nine stages ranging from 800 r.p.m. to 8,000 r.p.m. 

As regards performance, the work shown in Fig. 3 
was cut in cast-iron in 3} hours. The reduction was 
3 to 1, and the master copy was of wood. It had been 
cut on the machine itself from a pre-existing die. A 
variety of other types of work, such as a die for a small 
connecting rod cut in die steel, moulds for rubber heels, 
&c., showed equally economical times of production. 
The machine can, of course, be used equally well, for 
relief and sunk engraving and for the cutting of plain 
lettered inscriptions or ornamental designs in fiat 
surfaces or a combination of both. It is manufactured 
by Messrs. Taylor, Taylor and Hobson, Limited, 
Stoughton-street Works, Leicester, and is sold by 
Messrs. Alfred Herbert, Limited, Coventry. 








EFFECT OF OXYGEN AND REDUCING 
GASES ON COPPER. 


Ir is fairly well known that some of the chief troubles 
met with in copper failures of various kinds are mainly 
caused by embrittlement of the metal owing to oxida- 
tion or the action of reducing gases, the latter being 
especially dangerous. It is not, perhaps, quite so 
commonly appreciated that the risk of heating the 
metal in the presence of hydrogen or gases containing 
hydrogen is often greater than might be expected, and 
although, as a rule, oxidation cannot do much harm 
to an ordinary tough-pitch or commercial copper, 
there is no doubt that reducing gases will seriously 
damage it, whether the metal be previously oxidised 
or not. Among many examples of failures due to the 
action of a reducing atmosphere may be cited that 
of copper rail joints, owing to exposure to the reducing 
gases of the forging furnace; copper soldering irons 
destroyed by the hydrogen atmosphere of the calorising 
furnace; failure of water-cooled anodes due to the 
reducing action of oil left on the surface; and the 
embrittlement of leads by the reducing gases in a blow- 
pipe flame and in bright-annealing atmospheres. Reduc- 
ing atmospheres are, in fact, easily formed; for 
example, in the evaporation of enamel and solvents 
(during wire enamelling), in welding and brazing, in 
careless annealing as in a Bunsen flame, and in many 
other ways, It is a safe rule that commercial coppers 
should not be subject to reducing atmospheres when 
hot. 

In the ordinary processes of refining copper, other 
than the electrolytic, the metal, of course, at one 
stage, has a comparatively high content of cuprous 
oxide (Cu,0). The oxygen content is reduced by 
poling or immersing birch or spruce poles in the melt. 
The copper is cast in long bars, about 5 ft. long, weigh- 





ing up to 250 1b., and if cast in the horizontal position 
in open shallow moulds, a large area of molten copper | 
is exposed to the air. The upper part of the bar will, | 
therefore, contain a much higher proportion of oxygen | 
than that below, with consequently lower ductility 
and risk of cracking when bent. A still more serious 
consequence, however, is the much greater damage to 
which copper of high oxygen content is liable when 
exposed to a reducing atmosphere at temperatures of 
800 deg. C. or above, as indicated by Pilling in 1919, 
in view of the remarkably high rate of diffusion of 





hydrogen into the copper at temperatures in that | 
region. The oxygen in the copper may be largely | 
removed by the simple expedient of adding a deoxidising | 
agent, such as phosphorus, calcium boride, silicon, &c. | 
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and Metallurgical Engineers last year, and again in a 
more recent communication, L. L. Wymann goes 
rather thoroughly into this matter of the oxygen 
content of copper, embrittlement, and the various 
effects of reducing gases. It had been suggested by 
T. S. Fuller, in 1926, that a “double deoxidant ” 
should be used. Excellent results were obtained by 
first deoxidising with calcium boride, and then adding 
silicon as a protection against the effects of reduction. 
This work was continued and confirmed by Wymann. 
Care must, however, be taken to see that sufficient 
silicon is present to carry out the reaction effectively. 
Copper deoxidised in this way is now being made 
commercially to a specification calling for an embrittle- 


| ment depth of not more than 0-003 in., and capable of 


withstanding an oxidation-reduction test in which the 
copper is first heated for 15 minutes in air at 900 deg. C., 
and then in hydrogen for 15 minutes at 800 deg. C. 
Wymann, in his published work, shows the relative 
behaviours of different coppers under oxidising, reducing, 
and oxidation-reduction conditions. It is true that 
the electrical conductivity of silicon-treated copper may 
sometimes be adversely affected, but for structural 
applications such as for glass-to-metal seals, &c., it 
proved excellent. Wymann very pertinently observes 
that much of this and other recent work on copper is 
not too well known or applied in general electrical- 
engineering practice, and suggests that there is urgent 
need for a complete analysis of every copper application 
in which this metal is annealed, welded, brazed, soldered, 
sealed, forged, edgewise wound, &c., to ascertain 
whether, in the processing of the metal, a dangerous 
condition is introduced which might easily be eliminated 
by proper attention to the material or treatment. 








NOTES ON NEW BOOKS. 


Now that the economy, convenience and comfort 
of temperature regulation for buildings, ovens, 
furnaces and innumerable industrial processes is being 
more fully realised, it is not surprising that a great 
variety of apparatus has been made available for the 
purpose. Reputable manufacturers of this class of 
apparatus would doubtless give prospective clients 
reliable information regarding the application of their 
products to any particular problem, but those desiring 
general information on the subject entirely free from 
any possible bias in favour of a particular type, in 
order to assist them in selecting the most suitable 
apparatus for any purpose, will find it in a little book 
by Mr. Roosevelt Griffiths, M.Sc., of University College, 
Swansea, entitled Thermostats and Temperature Regu- 
lating Instruments, published by Messrs. Charles 
Griffin and Company, Limited, 42, Drury-lane, London, 
W.C.2, at a price of 10s, net. The book is logically 
divided into chapters, each dealing with one type of 
instrument. The first, for instance, relates to thermo- 
stats based on the expansion of gases, while the next 
two are devoted to thermostats of the liquid-expansion 
type for laboratory and industrial applications, respec- 
tively. Of the remaining chapters, we may mention 
those dealing with mercury-expansion thermostats, 
thermostats employing the expansion of solids, bi- 
metallic regulators, resistance thermostats, contact 
type and potentiometric regulators, and cryostats for 
low-temperature control. In an appendix various 
types of relays and valves suitable for temperature- 
control work are illustrated and described. The book 
thus covers the ground effectively and, as it is well 
written and profusely illustrated, it can be recom- 
mended to all interested in this increasingly important 
subject. 

A German guide-book which has been written in 
order to prevent the damages and failures that are 
liable to occur in constructions by the use of faulty 
materials, or materials of the wrong kind, is entitled 
Hilfsbuch far Rinkauf und Abnahme metallischer W erk- 
stoffe, by Dr. Eng. Ernst Pohl. From the standpoint 


Any of these may be used when it is mainly a matter | of the representatives of purchasing States and com- 
of producing a highly-ductile copper, as required, for | panies serving for the time being at the works for the 


instance, in the manufacture of tubing, but when 
high conductivity is also desired, the deoxidant must 


inspection and acceptance of materials, the book, 
although a very complete one of its kind, lacks informa- 


be carefully chosen, since even traces of some of| tion which they would find very useful in the satisfac- 


these agents markedly affect the conductivity. 


Those | tory carrying out of their duties. 


German buyers, 


which leave practically no trace, such as calcium | however, will find it helpful for drawing up their specifi- 


boride, are to be preferred. 
gists Webster, Christie and 


The American metallur- | 


Pratt have recently | ferrous metals, while it will also be helpful to German 


cations for materials of iron, steel and a number of non- 


described a method for refining and casting copper, of | prospective users for selecting the material for any given 


cathode 
slightly 


the specially-selected ty 


enclosed neutral or 


of course, entirely eliminated. 
tion may in any case be lessened by vertical casting. 

The oxygen content of copper can be fairly easily | 
controlled as a rule, and a copper practically free from | 
oxygen produced, but the chief problem in many | 
industrial applications of copper is that of reducing | 
atmospheres, In his important paper presented at the | 
Detroit meeting of the American Institute of Mining 


pe, in a totally-| 
reducing (hydrogen) | 
atmosphere, whereby any risk of surface oxidation is, | 
The risk of such oxida. | 


work. For reference purposes, it will appeal to readers 
outside Germany, who will appreciate the detailed index 
with which it is completed. Briefly, the book reviews the 
analyses, and the various tests which a number of steel 
goods have to meet, the same information being given 
for copper, brass, bronze, &c. It is issued, bound in 
eloth, at the price of 8 marks, by the V.D.I.-Verlag, 
Berlin. 

Part II of Practical Designing in Reinforced Con- 
erete, by Mr. M. T, Cantell, has been recently published by 








Messrs. E. and F. N. Spon, Limited, at the price of 
12s. 6d. net. In the first part, published a few 
years ago, the author dealt mainly with general 
principles and the design of parts of structures, such as 
columns, beams and floors. The present volume is 
written as a continuation of Part I, and the author 
assumes that the reader has already studied the matter 
contained in that work. The new part contains more 
advanced examples of the work covered by the first 
and also worked out examples of various types of 
structures. These include structures subject to 
earth, grain and water pressures, such as retaining 
walls, silos and swimming baths. Having regard to 
the size of the book these are worked out with a con- 
siderable degree of detail which will be found most 
useful. The illustrations are not quite up to the 
standard of the text, and more particularly the spacing 
of the reinforcement, whilst explaining the formule 
used, is not always what would be suitable in actual 
construction. In Fig. 47, which is a cross-section of a 
retaining wall, the reinforcing bars for the heel are 
provided by bending the vertical wall bars outwards. 
This would tend to make the concrete spall off at the 
re-entrant angle, and a better arrangement would 
be for the bars to be crossed over and anchored sepa- 
rately. The author has had experience in teaching, 
and this book should therefore prove useful to students 
and others who are commencing the study of reinforced 
concrete. | 


A little book, entitled Riemen- und Seiltriebe, by 
Dr.-Ing. E. vom Ende, published by Walter de Gruyter 
and Co., Berlin, price 1.62 marks, is very convenient to 
carry in the pocket and forms another addition to the 
Géschen series, and as its title states, it covers the theory 
and practice of belt and rope power transmission. Con- 
sidering its size, for it contains little more than one 
hundred pages, it is surprising how much information 
has been included between its covers. Commencing with 
a briefoutline of the tanning of leather and its manu- 
facture into belts, the mechanical properties of leather in 
tension and bending are given, and followed by descrip- 
tions of special types of belts, including webbed, steel, 
and wedge-shaped belting. The stretch and stress set up 
in a belt when still, when running light, and when 
under load are next considered, together with the 
additional stresses imposed by jockey pulleys and belt- 
tightening devices, examples of which are included. 
A number of designs are worked out in detail, and this 
section concludes with descriptions of ‘pulleys and 
striking gear; the important problem of pulley lubri- 
cation is not forgotten. The theory of belt drives having 
been already covered in the earlier chapters, the sections 
devoted to rope drives are concerned with the construc- 
tion and properties of hemp and cotton ropes. To those 
interested in the subject and to whom the German 
language and the use of the c.g.s. system of units pre- 
sent no difficulties, this book, concise in its treatment 
and well illustrated, with useful data presented in the 
form of curves and tables, should prove a valuable 
source of reference. 


In the last ten years, the use of bituminous emulsions 
in road-making has grown rapidly. With a view to 
extending the knowledge of their properties and the 
best methods of application, the Road Emulsion and 
Cold Bituminous Roads Association recently arranged 
for the delivery of a series of lectures by various 
authorities on the subject. To add still further to 
the usefulness of this action, the Association has now 
had a book prepared by Dr. F. H. Gardner, in collabora- 
tion with Messrs. L. G. Gabriel and H. J. Prentice. 
based upon these lectures, and bearing the title Modern 
Road Emulsions. It is published by the Carriers 
Publishing Company, Limited, of London, and is 
intended for circulation amongst the road engineers 
of the country. Col. C. H. Bressey, of the Roads 
Department of the Ministry of Transport, has con 
tributed a Foreword, and there are others by French 
and German authorities. Col. Bressey expresses 
his appreciation of the value of a frank and com 
prehensive summary of the progress achieved in 
the manufacture and use of this class of materials, 
upon which authoritative information has not been 
always easily obtainable. There can be no doubt 
that the work will prove useful to road makers. It 
deals first with the physical chemistry of emulsions 
and the general characteristics of commercial bitumen 
emulsions, as fundamental to their application. The 
action of breaking, or dehydration, with accompanying 
coagulation, is reviewed, and the uses of emulsions in 
road making are discussed under the four main head- 
ings of surface dressing, grouting, cold-process asphalt 
road-surfacing, and miscellaneous uses. Further chap- 
ters deal with plant. In addition, there are useful 
appendices on the testing of asphaltic bitumen, tars, 
and road emulsions, a summary of the British Standard 
requirements for asphaltic-bitumen road emulsions, 
and a useful selection of tables. 
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LABOUR NOTES. 


Over fifty resolutions appear on the preliminary 
agenda of the Trades Union Congress, which is to be 
held at Weymouth early in September. One from 
the National Association of Operative Plasterers calls 
attention to the expense to which the buyers of new 
houses are put asa result of shoddy work, and urges 
that working-class buyers should be protected by 


legislation requiring builders to furnish a written | 


specification and guarantee concerning the houses they 
offer for sale. In another resolution, the Amalgamated 
Building Trade Workers call for structurally separate 
dwellings for every family—‘“ a habitation which has 
a front door of its own, its own water closet and 
bathroom, its own water supply and washing accom- 
modation, its own accommodation for the storage, 
preparation and cooking of food, and ample bedroom 
accommodation with due consideration of the sexes.” 





The Amalgamated Engineering Union ask Congress | 


to record its opinion that repeal of the Trade Disputes 
and Trade Unions Act, 1927, should be kept in the 
forefront of trade union demands. Another resolution 
sent in 
strongly condemns the new Unemployment Act, and 
describes it as a menace, lowering the status of both 
employed and unemployed workers, and as embodying 
compulsory educational and training schemes “on 
similar lines to those in Germany prior to the Hitler 
regime.”” The measure is also denounced in a resolution 
from the National Brass and Metal Mechanics, as a 
menace to the great body of unemployed craftsmen, 
and as a method of utilising the trainee class at 
labourers’ pay for long periods of probation. 





On the question of working hours, a number of 
unions urge that efforts should be made to secure a 
40-hour week ; the raising of the school-leaving age 
is also demanded. The National Union of Scale- 
makers ask that’it shall be an instruction to the General 
Council to take all necessary steps to ensure that 
co-operative societies employ only trade union labour, 
and that employees of all contractors working for 
co-operative societies shall be trade unionists. In a 
resolution calling for amendment of the Truck Acts, 
the National Union of General and Municipal Workers 
desires it to be made illegal for any employer to impose, 
as a condition of service, membership of “‘ company 
friendly societies, social insurance bodies, sports’ 
clubs, or bodies formed for the purpose of recreation 
or sport.”” Alarm is expressed at the growing tendency 
of trusts and combines to impose compulsory member- 
ship of such company organisations. 





A series of resolutions on economic questions includes 
one from the General and Municipal Workers asserting 
that capitalism as a system of life has entirely failed, 
and declaring that the failure to relate consumption to 
production has led to the wanton destruction of com- 
modities, and a restriction of land cultivation. This 


by the Amalgamated Engineering Union, | 


| Britain were 1,563,432 wholly unemployed, 447,320 
| temporarily stopped, and 81,834 normally in casual 

employment, making a total of 2,092,586. This was 
2,205 more than the number on the registers at May 14, 
|of this year, and 345,522 fewer than a year before. 
| The total on June 25, 1934, comprised 1,717,554 men, 
| 44,383 boys, 297,316 women, and 33,333 girls. 


| 


Of the persons on the registers at June 25, last, about 
|45 per cent. were applying for insurance benefit, and 
|about 13 per cent. were uninsured or were, for other 
|reasons, not entitled to benefit or transitional pay- 
}ments. In the case of about 56 per cent. of the total of 
1,821,147 persons on the registers who were applying 
|for benefit or transitional payments, the last spell of 
| registered unemployment had lasted less than three 
|months, and in the case of about 66 per cent. it had 
| lasted less than six months ; about 22 per cent. of the 
| total had been on the register for 12 months or more. 





As compared with the position a year ago, there were 
| 70,037 fewer unemployed in engineering, 36,274 in 
building, 32,737 in metal goods manufacture, 26,469 in 
| coal-mining, 25,866 in iron and steel manufacture, 
22,216 in shipbuilding and ship-repairing, 20,265 in 
| the distributive trades, 17,731 in cotton and 16,353 in 
| the motor vehicle, cycle and aircraft trade. There were 
| 16,197 more unemployed in the woollen and worsted 


trades. 





In June, the home branch membership of the Amal- 
| gamated Engineering Union increased from 175,093 to 
| 175,930, and the colonial branch membership decreased 
| from 22,707 to 22,657. The number of members in 
| receipt of sick benefit decreased from 2,831 to 2,620, 
|and the number in receipt of superannuation benefit 
lincreased from 13,744 to 13,778. The number in 
receipt of donation benefit decreased from 3,823 to 
3,700, and the total number of unemployed members 
| from 21,975 to 20,590. 


Mr. Little, the president of the Amalgamated Engin- 
| eering Union, mentions in the July issue of the organisa- 
|tion’s J ournal, that the National Joint Industrial 
Council for the Electricity Supply Industry has reached 
an agreement on the subject of the wages of switch- 
board attendants and their assistants in generating 
| stations of over 20,000 kW capacity. The following 
| increases took effect on July 1 :—4s. per 48-hour week, or 
| ld. per hour, in generating stations of from 20,001 kW 
to 50,000 kW ; 6s. per 48-hour week, or 14d. per hour, 
| in generating stations of 50,001 kW and over. Assist- 
| ants are to receive 75 per cent. of the increased rates, 
| and the lower zone rates for attendants and assistants 
| are to be calculated by reference to “‘ A” zone rates as 
| previously. The increases are on the rates scheduled 
|in the consolidation agreement and are subject to any 
| variations that have been made subsequent to Novem- 
ber 15, 1929, in any district. The new rates are limited 
to generating stations operating on the rotating shift 








resolution also embodies a declaration of faith in| system. In other cases, the rates are to be mutually 
socialism and democracy, and a repudiation of methods | agreed between the undertaker and the trade union 
of violence and dictatorship. The General and | concerned, or determined, in case of difference, by the 
Municipal Workers also raise the question of workers’ | appropriate district council. In stations where the 
control in industry in view of the resolution adopted | steam plant is less than the generating plant, the 
at the last annual conference of the Labour Party. capacity of the steam plant is deemed to be the capacity 
The Transport and General Workers’ Union call atten- | of the generating plant. 
tion to the effects on the workpeople and the districts | 








in which they live of the closing down of large indus- 
tries, and/or their removal to other areas. Co 

is invited to demand that the Government shall take 
powers to control such changes and set up a survey 
board to report to Parliament as to the effects upon 
workpeople and the liabilities left on local authorities. 





The Ministry of Labour estimates that at June 25, 
1934, there were approximately 10,163,000 insured 
persons aged from 16 to 64 in employment in Great 
Britain. This was 24,000 fewer than at May 14, but 
419,000 more than a year before. In most of the 
principal industries the improvement in employment 
recorded in previous months continued during June ; 
those in which it was most marked included engineer- 
ing, shipbuilding and repairing, iron and steel manufac- 
ture, road transport, shipping, dock and harbour 
service, the distributive trades, and hotel, boarding- 
house, &c., service. There was a sharp decline in 
employment, however, in the coalmining industry, 
reflected in a marked increase, between May 14 and 
June 25, in the number of workpeople temporarily 
suspended from their employment, and there were also 
reductions in employment in the wool and worsted, 
cotton, tailoring, boot and shoe, motor vehicle, and 
pottery industries. 


At June 25, 1934, the numbers of unemployed persons 
on the registers of employment exchanges in Great 





At a joint meeting in London, last week, of the execu- 
tives of the National Union of Railwaymen, Associated 
| Society of Locomotive Engineers and Firemen, and 
| Railway Clerks’ Association, it was decided to ask the 
general managers of the main line railway companies 
for an early meeting to discuss further the application 
by the unions for restoration of the wages cuts made in 
1931. It was also resolved to seek an early meeting 
with the London Passenger Transport Board with the 
object of pressing the demand made twelve months 
| ago for the restoration of the reductions in the wages of 
| its employees. 





In a communication which he has sent to the Union 
of Post Office Workers, Sir Kingsley Wood, the Post- 
master-General, discourages the expectation of a general 
improvement of wage rates beyond what follows upon 
the restoration of one-half of the economy cuts, as from 
the beginning of this month, and acceptance of the terms 
of consolidation of bonus and wages recommended by 
the Civil Service Commission, where those terms are 
favourable to the staff. He suggests, however, that the 
effect of these concessions may require review, particu- 
larly in respect of hardship among the lower-paid adult 
staff. It is pointed out that the restoration of one-half 
of the economy cuts will cost the Post Office 550,000/. 
a year and that the Civil Service Commission’s terms 
of consolidation, which will benefit the lower-paid 
staffs especially, will cost the department 150,000I. 





a year at once. These concessions, taken together, will 
add 700,0001. immediately to the pay of Post Office 
employees, and, when the time comes to restore the 
remaining half of the economy cuts, the ultimate 
addition to Post Office pay wil be 1,400,0001. a year. 


Having regard to these facts, Sir Kingsley Wood 
goes on to say, the administration feels that much has 
already been done to meet the claim’ advanced by the 
union on behalf of its members, and that any further 
expenditure on wages which may be found to be 
justified must inevitably be of a limited character. 
The Postmaster-General recognises, however, that 
investigations may establish that the result of the 
concessions referred to, based, as they are, upon a 
general formula, may require review, particularly in 
cases of hardship among the lower-paid adult male 
staff of the Post Office, “‘ and there may be room for 
further consideration of the matter in that relation.” 
He is, therefore, willing that a discussion on the subject 
should take place between representatives of the Post 
Office and the union, and the necessary arrangements 
will be made as soon as convenient. The union’s reply 
welcomes the opening of discussions, but suggests that 
they may be allowed to cover wider ground. 


Much of the Labour trouble which is developing in 
the United States seems to be due to difficulties arising 
in the application of clauses 7 (a) and 7 (b) of the 
National Industrial Recovery Act. Clause 7 (a) pro- 
vides for free election by the workers of representatives 
to discuss wages and working conditions with their 
employers, and clause 7 (b) provides for the discussions 
themselves. Discussions of the character intended by 
the legislation do not appear to be achieving a great 
deal, and the explanation of this is assumed in some 
quarters to be that the employers are reluctant to 
take part in them. If they are, however, the reason 
probably is that the demands which organised Labour 
is making go far beyond Washington’s intentions, as 
expressed in most of the codes of fair competition. 
On the Pacific Coast, where the greatest trouble to 
date has developed, the demand is, for example, for 
‘‘ control of industry.”” American employers naturally 
decline to negotiate on that issue. 





The resolution on the subject of working hours 
passed by the International Labour Office at Geneva 
was in the following terms : ‘‘ Whereas the reduction of 
hours of work, considered either as a palliative of 
unemployment or as a method of enabling the workers 
to share in the benefits of technical progress, remains 
one of the principal tasks of the Organisation ; whereas 
the Conference, by its first discussion of the question 
last year and by embarking at its Eighteenth Session 
upon the procedure for the adoption of Draft Conven- 
tions or Recommendations, has been in favour of the 
principle of the reform ; the Eighteenth Session of the 
International Labour Conference, while recognising 
that at the Eighteenth Session it has not been possible 
to obtain the essential quorum upon the drafts under 
consideration, requests the Office to obtain further 
information and the Governing Body to place once 
more the question of the reduction of hours of work 
upon the Agenda of the next Session of the Conference, 
for the adoption of one or more Draft Conventions.” 





The foregoing resolution was adopted by 75 votes 
to 37. Mr. Leggett, the British Government Delegate, 
who voted against it, said, in the course of the discus- 
sion, that it attempted to avoid inquiry and left it not 
clear what the Governing Body was expected to do. 
The other resolution, to which the British Government 
adhered, placed a duty on Governments to make a 
thorough inquiry, to bring the results before the 
Governing Body within a limited period, and to leave 
the Governing Body to decide whether the subject 
could be placed on the agenda of the next Session of 
the Conference. The need for inquiry was based on 
several facts. The proposed Convention was a sham. 
It allowed a forty-eight hour week in many circum- 
stances, with overtime, and those circumstances did 
not depend on consultations with organisations of 
employers and workers. It made no provision for 
consecutive hours of rest. Moreover, it contained no 
protection whatever for wages. The British Govern- 
ment sincerely desired that the whole question should 
receive further consideration, and had therefore put 
its name to a resolution which provided for a proper 
inquiry and a clear instruction to the Governing Body. 








Unrrep Status Steet Propuction.—The capacity of 
the steel mills of the United States to produce steel 
ingots reached a total of 69,390,625 gross tons in 1933, 
according to figures recently issued by the American 
Iron and Steel Institute. This is an increase of 1,191,449 
yross tons, or 1-7 per cent., over the figure for the previous 





year, and is the largest ever reported for the industry. 
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THE REINFORCED-CONCRETE| 
LABORATORY OF THE TUNNEL | 
PORTLAND CEMENT CO., LTD. 


recently been erected at the works of the Tunnel | 
Portland Cement Company, Limited, West Thurrock, 
Essex, is built entirely of reinforced concrete. This 
material, which ‘is manufactured from cement made 
on the site, has also been used for every possible part 
of the equipment, including the shelves, cupboards, 
ind even the desks. A view of the exterior of the 
building is given in Fig. 4, Plate IV while the appear 
ance of the interior will be gathered from Fig. 3 
on this page, and from Figs. 5 to 7, Plate IV. 
As shown on the plan reproduced in Fig. 1, the 
interior of the building is divided into two parts 
by a central corridor, access to which is obtained from 
« door at each end. The various rooms are arranged 
on each side of this corridor, so that those in which 
dusty operations are carried on are separated as far 
as possible from those in which more or less delicate 
instruments are installed. Owing to the nature of 
the work, the building has been made airtight, 
adequate ventilation being secured by the circulation 
of washed and dried air, heated or cooled to a controlled 
temperature. To ensure adequate lighting, both by 
day and night, the walls are of glass from the ceiling 
to bench level, and artificial illumination is obtained 
from the specially designed electric-light fittings 
described below. Reference to the plan will also show 
that the building is constructed to a unit dimension 
of 3 ft., the total length being 99 ft. and the width 
2 ft. The chief chemist’s room is 18 ft. by 12 ft., 
the grinding room 42 ft. by 18 ft., and so on. The 
architect and engineer was Sir Owen Williams, K.B.E., 
M.Inst.C.E., 5, St. George’s-road, London, 8.W., the 
erection being carried out by Messrs Tileman and 
Company, Limited, 22, Carlisle-place, London, 8.W.1. 
A typical cross-section through the building is given 
in Fig. 2, from which it will be seen that the floor 
consists of a concrete slab resting on three concrete 
piers, each of which incorporates a duct. The ducts 
in the two outer piers are employed for ventilating 
purposes, while the one under the central corridor is 
used, in addition, to accommodate the electricity, gas, 
water and compressed-air mains. During construction 
holes about 4 in. deep were left in the foundation to form 
footings for the uprights, which are placed at 3 ft. 
centres to support the walls and roof. An elevation 
and sectional plan of one of these uprights, which are 
of precast reinforced concrete, are given in Figs. 8 and 
Y respectively. The uprights are 12 ft. 3 in. long, and 4 in. 
square, with slightly rounded corners. They are rein 
forced with four ¥,-in. diameter bars, over which No. 16 
gauge binders have been bent. Grooves have been 
left in each face for supporting the walls, window 
glass, shelves and lighting fittings, as explained below. 
The spaces between the uprights are filled in to a 
height of 3 ft. 9 in. with slabs cast in situ, the 
construction of which will be clear from Figs. 10 and 11. 
They are surmounted by pre-cast concrete sills, to which 
they are grouted. The rough cast glass, which 
extends above this level to the roof, is } in. thick, and 
as will be seen from Figs. 4 and 5, is divided into six 
panes, the two at the bottom being clear and the 
others mottled. Each pane of glass is supported by 
the grooves in the uprights, being kept in position by 
putty and being separated from its neighbours by a 
g-in. steel fillet of suitable section. This arrangement 
allows a broken pane to be replaced without disturbing 
the others. The wells of the corridor, as well as those 
separating the various rooms, are built in the same 
way, except that the sills are omitted and the concrete 
is, in places, carried up to the full height. The walls 
separating the rooms have triangular grooves on each 
side, as shown in Figs. 11 and 12, in which the shelves 
and other fittings are supported, as explained below. 


Tur physical and chemical laboratory which has | 





The roof plate, of which typical sections are given 
in Figs. 13 to 15, consists of a 3 to 1 concrete slab, 
which is reinforced by bars varying from 1} in. to j in. 
diameter. It is supported on the uprights of the 
outer and intermediate walls and varies in depth from | 
¥ in. in the centre to 4 in, at the edges, so as to give 
a slope for the rain to run off into the gutters. As 
shown in Fig. 14, which is a section at the down pipe 
from the gutter, the roof is surrounded by a 3 in. coping. 
The roof slab was cast directly on a lining of cork slabs 
3 ft. square and | in. thick and over the corridor, as 
shown in Fig. 7, there is a further slab which, with the 
walls, forms a duct along the centre of the building 
and being something in the nature of a girder helps to 
support the roof. The floor of this duct is reinforced 
with | in. bars so that the uprights supporting it could 
be taken away if it were necessary to make further 
openings in the internal walls. Owing to the slender- 
ness of these uprights it was impossible to obtain 
a good bearing for their reinforcement without extend 
ing it beyond the building. This extension is visible in 
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Fig. 4, Plate IV. As will be seen from Fig. 1 one upright is 
omitted at each end of the building to allow space for a 
door either into the corridor, which is 6 ft. wide, or 
into the grinding-machinery room. In the spaces 
each side of these doors the concrete is carried up to 
roof level as shown in Fig. 4. The whole of the con- 
crete surfaces above sill level, both inside and outside, 
and the ceiling were rubbed down with carborandum 
stone and washed with white paint. Below sill level a 
blue-grey finish was employed. 

As already mentioned, the benches in the various 
laboratories are pre-cast concrete slabs and are 
supported on concrete brackets which stand on the 
floor and are bedded into grooves in the uprights. The 
upper face of the top shelf is covered with acid-resisting 
rubber, which ean be easily cleaned. The reinforced- 
concrete racks in the store rooms for the cement samples 
and concrete cubes consist of pre-cast concrete shelves 
which, as shown in Fig. 12, were built into the wall as 
the latter was being cast. In some cases the shelf is 
continued right through the wall, a hole being left 
in it through which the reinforcing bars pass. These 
intermediate walls stand on the floor and are not 
fixed to the roof slab. To secure rigidity, shelves 
stretching across from one wall to another have there- 
fore been put in, as shown in Fig. 6. As shown in 
Fig. 5, the upper shelf is in places cut away te provide 




































































(4455.N.) 


a space for the laboratory sink which is of the usual 
pattern and stands on the shelf immediately below. 
Underneath it is a box with a concrete shutter for 
holding waste, while the sink pipes are of earthonware 
throughout owing to the presence of acid. One of the 
concrete desks, the surface of which is overlaid with 
rubber, is visible in the same illustration. 

Another interesting part of the laboratory equipment 
is the concrete fume cupboard, an illustration of which 
appears in Fig. 7,.Plate IV, and the construction of 
which will be clear from Figs. 16 and 17. As will be seen, 
this consists of base of reinforced-concrete slabs, the 
space inside which is filled with 18 to 1 mass concrete. 
This base carries a hexagonal reinforced concrete slab 
3. in thick with 3 ft. sides, at the angles of which are 
hexagonal columns, in which the window frames are 
carried to a height of 4ft.9in. Above these windows 
the spaces between the columns are filled in with 
reinforced-concrete slabs. In the centre of the cup- 
board is a hexagonal column with 7} in. sides, which 
is pierced with slots through which access is obtained 
to the fan chamber above. Slots in this column support 
the glass panels which separate the compartments into 
a number of chambers. 
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As has already been indicated, the nature of the work 
carried on in the laboratory necessitates pure air and 
even temperature. These are obtained by drawing 
air in from the outside by a fan through the lower 
half of the central air duct, which is divided hori- 
|zontally for this purpose, and thence through a pre- 
|heater, washer and secondary heater. It is then 
forced back into the upper half of the duct, whence it 
escapes through slots into the various rooms. Similarly, 
the used air is withdrawn by a second fan through 
openings under the benches into the ducts under the 
floor and is finally discharged into the open. In this 
way six complete changes of air per hour are obtained. 
The atmosphere in the curing room is saturated with 
moisture giving not less than 90 per cent. relative 
humidity at a temperature of 60 deg. F., this condition 
being maintained by a special humidifying plant. 
| Access to this room for inspection purposes is obtained 
| through a window, in order not to disturb the humidity 
conditions unduly. 

As will be seen from Figs. 5 and 7, the lighting 
fittings are supported on the uprights of the outer walls, 
| the wiring being enclosed in conduit, which is run along 
| the ceiling and then down the grooves in the uprights, 
which are subsequently filled with concrete. This 
| filling forms a sufficient support without the use of 
| clips, while placing the fittings on the outer walls 
| enables the artificial illumination to be directed on the 
| work in the same way as the natural light. Each 
| fitting contains a 60-watt lamp. 











Tue Story or THE Mersey Tunnev.—The details of 
the construction and equipment of the Mersey Tunnel, 
which was formally opened by T.M. the King and Queen 
on Wednesday last, and is in future to be known 
as Queensway, will already be familiar to our readers 
from the information, which was published in ENGINEER- 
ING at the beginning of the year. They will, however, 
find in “ The Story of the Mersey Tunnel,” which has 
been edited by Mr. George Thompson and issued under 
the authority of the Joint Committee, a good deal of 
interesting information, especially about the political 
difficulties that had to be overcome and about the 
financial problem. We are glad to see that the photo- 
graphic representations of those responsible for the 
tunnel, tenbade not only the members of the Committee 
and the various municipal officials, but also the consulting 
and resident engineers, and what is more unusual their 
staffs. These photographs are supplemented by some 
biographical information, while some indication of the 
work done by the various firms of contractors is also 
given. The not unimportant activities of these men 
have also been recorded on two of the panels which have 
been erected at the tunnel entrance, thus forming a 
tribute to those who did the work, which is just as, 
we fear, it is uncommon. The booklet is published by 
Messrs. Charles Birchall and Sons, Limited, 17, James- 





street, Liverpool, price 5s. 6d., post free. 
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THE ROYAL SCOTTISH MUSEUM. 

Tne Royal Scottish Museum, Edinburgh, includes 
Departments of Art and Ethnography, Natural History, 
Geology, and Technology. The Director is Mr. 
Edwin Ward, F.S.A. (Scot.), while the Keeper of 
the Technological Department is Mr. T. Rowatt, 
M.I.Mech.E. Though, like all other institutions of its 
kind, the museum has had to effect economies, the 
report for 1933, which has recently been issued by the 
Scottish Education Department, shows that no efforts 
have been spared to increase its educational value. 
The attendances at lectures and demonstrations were 
more than maintained, while the total attendances of 
visitors reached 543,000, about 4,000 more than in 
1932. There has likewise been no falling off in the 





number of gifts received, while several special exhibi- 
tions have been arranged. One of the most successful | 
of these was an exhibition of aircraft models obtained 
from the Overseas Trade Department through the 
co-operation of the Air Ministry. This visited 
by large crowds, while a leaflet relating to it was 
printed by H.M. Stationery Office, and circulated to 
associations and secondary schools Among the per- 
manent acquisitions in the Department of Technology 
were collections of wireless valves, Geissler and Réntgen- 
Ray tubes, models of bridges and ships, and from the 
Commissioners of Northern Lighthouses the Museum 
received some optical apparatus from the North Carr 
light-vessel, an addition which made it possible for a 
series of exhibits to be arranged showing the develop- | 
ment of lighthouse illumination. The report refers to | 
the many-sided activity of the Museum, and among | 
these we note with interest the provision of a room for | 
blind children furnished with a collection of birds, | 
animals, ship models, &c., which, under the guidance | 
of their teachers, the children are free to handle without | 
restraint. 


was 








TENDERS. | 
| 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given Further details may be obtained on | 


application to the Department, the reference numbers | Plasticity. 


appended being quoted in all cases 
Trolley Wire The supply of 10 miles of 0000 S.W.G. 
hard-drawn copper trolley wire City of Johannesburg, | 
Sough Africa ; August 18 (Ref. No. G.Y. 14,046.) 
Pumping Plant.—The supply of one 250-b.h.p. vertical | 
{-stroke oil engine and medium lift centrifugal pump 
and friction clutch for Giza and Gezira Water Works. 


The Ministry of Public Works, Tanzim Department, 
Cairo ; August Il (Ref. No. G.Y. 14,041. 
Crane Motor Lorry and Lubricating Equipment.—The 


supply of crane motor lorry, and lubricating ———- | 
The Egyptian Ministry of Public 
September 3 (Ref. 


and air compressors 

Works, Tanzim Department, Cairo 

No. A.Y. 12,484.) 
Hopper Barqe The three 


supply of hopp« r barges 


The Port Directorate, Rio Grande do Sul; August 31 
(Ref. No. A.Y. 12,488.) 
Pipe Fittings.—The supply of galvanised pipe fittings. | 


The Viacgao Ferrea do Rio Grande do Sul; August 16 
(Ref. No. G.-Y. 14,048.) 

Transformers and Od ¢ cud 
of outdoor-type 500-kVA, 3-phase tr 
transformers, circuit breakers and 
Argentine State Oilfielda, Buenos 
(Ref. No. A. Y. 12,490.) 


Breakers.—The supply 
ansformers, current 

ACCOESEBROTICS. The 
Aires; August 13. 


Copper Cables H.M. Consul-General at Mexico City 
reports a market in the Orizaba District for copper and 


(Ref. No. G.Y. 14,044.) 


copper-weld cables. 








LAUNCHES AND TRIAL TRIPS. 


Artantic Coast.” Twin-screw motorship for the 
London-Liverpool service. Trial trip, July 7. Built by 
Mesars. Henry Robb, Limited, Leith, for Messrs. Coats 


Lines, Limited, Liverpool 
Crane Pontoon.Launcl Tune 25. Main dimen 
sions 51 ft. by 13 ft. Din. by Sft Built by Mesars 
Harland and Wol, Linited, North Woolwich, for the 
Grand Union Canal 
Decked barges. 
82 ft. by 22 ft. 2 in. 
Harland and Wolff, 
Messrs. Wrightson and 


CotomBpo " AND Currracone 
Launch, July 10. Main dimensions 
by 8 ft. 6 in. Built by Messrs 
Limited, North Woolwich, for 


Son, Limited. 


( 








ELectricat Leeistation in THe Unrrep StTates.— 
A special National Power Committee has been appointed 
in the United States to frame a measure for the re- | 
organisation and more stringent regulation of the 
electricity supply industry Mr. Ickes, the Secretary 
of the Interior, will be the chairman, and in a letter 
to him President Roosevelt states that the duty of the 
Committee will be to develop a plan for the closer co- 


operation of the factors concerned, whereby national! The EZ 


olicy in power matters may be unified, and electricity | 
” made more broadly available at cheaper rates to 
industry, to domestic and, particularly, to agricultural 


consumers | 





A Mathematical 


Da mpfke ssel. 


| The Birmingham Exchange 
How to Drive a Car. Thirteenth edition. 
Air Ministry. 
Factory and Workshop 
| Ministry of Labour. 


Department of Scientific and Industrial Research. Building 


Directory of Contractors and Public Works Annual, 1934. 


4 Manual for the Design of Piping for Flexibility by the 


Hydrology and Ground Water. By J. M. Lacey. London: 


‘anada. Department of Mines. 
| Trade Names. By A. H. Covstns and H. C. Wapsworrs. 


} 
R. Scuola D’ Ingegneria (R. Politecnico) Milano. No. XVI. 


Thermionic Emission. By ARNOLD L. Retmann. London * 


Zeitungekatalog, 1934. 
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CONTRACTS. 


Messrs. Hagtanp anv Wo rr, Limrrenp, North Wool- | 
wich, London, E.16, state that they have recently jnform us that Mr. G. L. Porter. for the past seven years 
received orders for three 200-ton decked swim lighters | advisory engineer to the Company, has been appointed 
from Messrs. Associated Portland Cement Manufacturers, ¢ 4 succeed Mr. Bridgen as manager of the Midlands 
Limited, four steel hopper boats, 71 ft. long by 7 ft. $ in. | area, and that Mr. H. H. Weeks, for many years con- 
by 4 ft., from Messrs. The Grand Union Canal Company ; | nected with their meter sales-department, has been 
and two open swim barges to carry 335 tons each, from appointed manager for the South Wales and western area. 
Messrs. the River Lighterage Company, Limited, London. Mucens. S.F.P. Exucrascat, Company, Meth Bar 
Works, Banbury, Oxon, have opened a receiving depot 
for parts for repair, at 27, Pershore-street, near New- 
street Station, Birmingham. 

We are informed by Col. J. A. Sanger, M.Inst.C.E., that 
he is retiring from his position as chief engineer and 
general manager to the Weaver Navigation, but after 
August 11 will become their consulting engineer, and 
will continue his private civil engineering practice with 
address—Sandiway Heyes, near Northwich, Cheshire. 

WE are advised that under the title of Messrs. Swirce- 


PERSONAL. 


Messrs. Ferranti, LimireD, Hollinwood, Lancashire, 








BOOKS RECEIVED. 


Mines Department. Safety in Mines Research Board. 
Paper No. 84. Stemming Materials. By J. A. 8. 
Rrrson and H. Starrorp. London: H. M. Stationery 
Office. [Price 6d. net.) 

Department of Overseas Trade. No. 575. Economic Con- 
ditions in Belgium in 1933. Report. By N. 8. Reyn- 
TIENS. Together with an Annex on the Grand Duchy 


of Luxemburg. London: H. M. Stationery Office.| GEAR Testing Company, LIMITED, a new company 
[Price 4s. net.] has been formed to operate the large testing plant built 
The Operation of Motorship Auxiliary Machinery.| at Trafford Park, Manchester, jointly by Messrs. The 
Volume I. By Jomn Lams. London: Charles Griffin | British Thomson-Houston Company, Limited ; Messrs. 
and Company, Limited. [Price 12s. 6d. net.) Ferguson Pailin, Limited, and Messrs. Metropolitan 


Vickers Electrical Company, Limited. Facilities are 
available for 3-phase testing at all standard voltages 
from 6,600 up to 132,000. 


Dredgers. By E. W. 
revised and enlarged. 
Company, Limited. 


Centrifugal Pumps and Suction 
SARGEANT. Third edition, 
London: Charles Griffin and 
[Price 15s. net.] 

The Road Makers’ Library. 








Road Making and Adminis- 


tration. By Dr. P. E. Srrecmann and E. J. ELrorp. NOTES FROM THE NORTH. 
London: Edward Arnold and Company. [Price 25s. ; : 
net.) Griascow, Wednesday. 


Scottish Steel Trade.—With the closing down of the 
Scottish steel works towards the end of last week, 
production has now completely ceased, and a general 
resumption will not take place until Monday, July 23. 
A fair amount of material was delivered before the 
stoppage, and considering the times through which we 
have been passing, the output of heavy steel during the 
past few months has been very satisfactory. The 
deliveries last week alone, while only a shadow of former 
times, represented quite a fair average tonnage. The 
general inquiry is not as good as producers would like, 
and therefore the future is not too bright at the moment, 
but makers are very hopeful that improvement will be 
forthcoming during the autumn months. In the black- 
steel sheet trade, the output of the heavier gauges has 
been very good of late and the works were quite busy 
up till the time of closing for the holidays. The demand 
Structure and Strength of Materials Used in| for light sheets is still poor both on home and export 
Engineering Construction. By Dr. C. A. P. TuRNER.| account, and very little business has been doing 
Minneapolis, Minn., U.S.A.: Dr. C. A. P. Turner, 300, | in galvanised varieties. Prices show no change and 
Builders Exchange Buildings. [Price 6 dols.] are as follows :—Boiler plates, 91. per ton; ship plates, 
By Hernrica Netz. Leipzig: 8l. 158. per ton; sections, 8l. 7s. 6d. per ton; black- 
[Price 4.80 — : steel sheets, 4 in., 81. 10s. per ton, and No. 24 gauge, in 
Directory of Members, Sub-| minimum 4-ton lots, 101. 10s. per ton; galvanised 
scribers and Representatives, 1934. Birmingham: The | corrugated sheets, No. 24 gauge, ist per ton, in minimum 
Birmingham Exchange. [Price 2s. 6d.] 4-ton lots, all delivered at Glasgow stations. 

a a Malleable-Iron Trade.—The past week at the malleable- 
sal ‘| iron works in the West of Scotland has been little better 
than its immediate predecessors, but the actual output 
has, perhaps, improved a trifle. Production overall was 
; - ; a = yp f | Still limited and the general inquiry is not very encourag- 
—_s Sane, . 4 a a ing for the future. The re-rollers of steel bars closed 
eee —a . : — , ‘|the half year on a very quiet note. The following 
[Price 4s. net.] dete Datiietes Acctiee Eeo.| the current market quotations :—‘*‘ Crown ” bars, 

—e S € —e nail Re » 7 » aliwe , id >’ 
cription of Certain Accidents Notified to H.M. Inspector ~ coe hr —~ arp _ — _ =. ey ~ 
of Factories. Volume IV. London: H.M. Stationery | -*POT* § end re-rolied steel bare, &. 12s. per tom for 
Office. [Price 3d. net.] * | home delivery, and 7/. 10s. per ton for export. 

Report on Collective Agreements Scottish — Pig-Iron Trade. —Quite a healthy tone 
between Employers and Workpeople in Great Britain and prevailed in the Scottish pig-iron trade last week and 
Northern Ireland. Volume I. London : H.M. Stationery | deliveries to home consumers were exceedingly good on 
Office. [Price 7s. net.] . the whole, despite the fact that arrivals from Calcutta 

and England totalled several thousand tons. The 
overseas markets have not improved, and shipments 


By VERON 


London Transport. A Record and a Survey. 
Passenger | 


SoMMERFIELD. London: The London 
Transport Board. 

Engineering Drawings, Specifications and Quantities. By 
J. Marswatt Ropcer. London: Ernest Benn, | 
Limited. [Price 2s. net.] 

Department of Scientific and Industrial Research. The 
Industrial Application of X-Ray Crystal Analysis. 
London : The Department of Scientific and Industrial 
Research. 

Vibrations in Railway 

The University 


Treatise on 
Bridges. By C. E. Ineiis. Cambridge : 
Press. [Price 2ls. net.] 

United States Department of Commerce. Bureau of Mines 
Mineral Resources of the United States, 1931. Part II. 
Non-Metals. Washington: Superintendent of Docu- 
ments. [Price 1 dol.} 


Verlag 
von B. G. Teubner 


or The Motor. London: 
[Price 2s. 6d. net.) 

feronautical Research Committee. Reports 
No. 1570. Comparative Engine Tests 


Temple 


and Memoranda. 


Research. Bulletin No. 11. The Effect of Building b nd t 
Materials on Paint Films. London: H.M. Stationery | COmtinue on a small scale. The number of furnaces still 
Office. [Price 3d. net.] “ |in blast is fifteen. Prices are unchanged and are as 
The Fundamentals of Chemical Thermodynamics. Part II. follows : Hematite, 71s. per ton, delivered at the steel 
works ; and foundry iron, No. 1, 72s. 6d. per ton, and 


Thermodynamical Functions and their Applications. | © a “ 
No. 3, 70s. per ton, both on trucks at makers’ yards. 


By J. A. V. BuriEr London: Macmillan and 
Company, Limited. [Price 8s. 6d. net.] Scottish Pig-Iron Shipments.—The shipment of Scottish 
Fortschritte des Chemischen Apparatewesens. Part I. | pig-iron from Glasgow Harbour for the week ending last 


Saturday, July 14, amounted to 268 tons. Of that total 
165 tons went overseas and 103 tons coastwise. During 
the corresponding week of last year the figures were 116 
tons overseas and 80 tons coastwise, making a total 
| shipment of 196 tons. 


Elektrische Ofen. Leipzig: Akademische Verlagsgesell- 
99 


schaft m.b.H. [Price 22 marks.] 


Edited and compiled by C. W. Biacar. London: 
Wightman and Company, Limited. [Price 17s. 6d. 
net. 








British STANDARD SPECIFICATION FOR STEEL PIPEs. 
~The British Standards Institution has issued a 
specification, designated No. 534-1934, for steel spigot 
and socket pipes for water, gas, and sewage. he 
publication refers to lap-welded and weldless pipes and 
specials of nominal sizes from 2 in. to 72 in. inclusive ; 
its requirements are applicable to pipes with flange 
| joints, flexible joints, or the like, except with regard to 
the joint. It does not apply, however, to what are 
commercially known as gas, water, and steam tubes, 
which have screwed joints. Four thicknesses are 
standardised for each size of pipe, and the test pressures 
By Professor Ing. Luict Staprmin1. [Price 10 lire.j| vary according to diameter and thickness. A special 
No. XVII. Le Applicazioni del Cemento nei Fabbricat) series of pipes, which are interchangeable with cast-iron 
Rurali. By Dr. Ing. Leter Gussonr. [Price 12 lire. | pipes to the standard specification No. 78, is also standard- 
Milan: Ulrico Hoepli. L The actual shapes of the sockets have not been 
standardised but, for each type of joint dealt with, the 
| dimensions necessary to secure interchangeability and an 
The specials 


Use of Graphe. 
Corr. Detroit : 


By E. A. West, S. Smrrna, and C. T. 
The Detroit Edison Company. 


[Price 10s. 6d. net.] 
Mines Branch. No. 737. 
Investigations of Fuel and Fuel Testing, 1932. Ottawa : 
Department of Mines, Mines Branch. 


The Technical Press, Limited. 


Manchester: Harlequin Press, Limited. [Price 6s. 


net. 


1. Fondamenti Della Teoria Delle Linee D’ Influenza 


Chapman and Hall, Limited. [Price 21s. net.] 
ronic Structure and Properties of Matter. Vol. I.| adequate caulking space are laid down. 
Chapman and | standardised are collars, bends, and Tees. Copies of the 


By C. H. Doveras Clark. ondon : 
Hall, Limited. [Price 2ls. net.] | specification may be obtained from the Publications 
Institution, 28, Victoria-street, 


Berlin: Ala Anzeigen Aktienge-| Department of the 


selischaft. | London, S.W.1, price 2s. 2d. post free. 
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JULY 20, 1934.] 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MippLesBRovuGH, Wednesday. 


The Cleveland Iron Trade.—There is more Cleveland 
pig-iron available for the market than for quite a long 
time, with the result that makers are much less dis- 


inclined than of late to give favourable consideration to | 


offers to place small export orders at low figures. Overseas 
business is, however, still very light. Output of Cleveland 
pig is not sufficiéntly excessive to give rise to fear that 
stocks may accumulate to anything like inconveniently 
large dimensions. Producers have no more iron on 
hand than they need for ordinary trading, and second- 
hands have command of only very moderate parcels. 
Che latter can do little else than offer iron for shipment 
to foreign destinations, as makers are covering direct 
the needs of principal home users and of firms in Scotland. 
Deliveries to customers beyond the Tweed are small, 
as is usual at this period of the year. Quotations for 
shipment abroad are still matter of individual bargaining, 
and vary a good deal, but for other business recognised 
market figures are steady and firm at the equivalent 
of No. 3 g.m.b. at 67s. 6d. for local consumption, 69s. 6d. 
delivered to North of England areas outside the Middles- 
brough zone, 67s. 3d. delivered Falkirk, and 70s. 3d. 
delivered Glasgow. 

Hematite.—A firm feeling continues to pervade the 
East Coast hematite branch of industry. Production 
is steadily absorbed—mainly by home users—and 
stocks are not heavy. There is no falling off in local 
consumption and deliveries to the Sheffield district 
continue on quite a good scale, but shipments overseas 
are small. There is, however, likelihood of some increase 
in loadings for the Continent, though foreign hematite 
is still comparatively very cheap. Export prices are 
as irregular as ever, but quotations for supply elsewhere 
are strong on the basis of No. 1 grade of iron at 68s. here, 
and 74s. to 77s. delivered to various parts of Yorkshire, 
70s. Nerthumberland and Durham, and 75s. Scotland. 


Foreign Ore.—There is very little business passing 
in foreign ore, but sellers are taking a firm stand, and, 
in fact, are disinclined to negotiate at all extensively 
at round about current rates. Rubio, of 50 per cent. 
quality, is fully 17s. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
well taken up. Recognised market rates are still ruled 
by good average qualities at 20s., delivered to Tees-side 


works, but that is now more a buyer's than a seller's | 


figure. 

Manufactured Iron and Steel.—Producers of semi- 
tinished and finished iron and steel are turning out a lot 
of tonnage, but could handle more work in one or two 
departments. New orders for certain semis would be 
appreciated, as would also contracts for shipbuilding 
material. 
but are short of export orders. Manufacturers of con- 
structional steel are busy, and producers of railway 
requisites have a good deal of work to complete. Among 


the principal market quotations are: Common iron 
bars, 91. 12s. 6d.; packing (parallel), 8/.; packing 
(tapered), 10l.; steel billets (soft), 51. 12s. 6d.; steel 
billets (medium), 7l. 2s. 6 steel billets (hard), 


7l. 12s. 10d. ; iron and steel rivets, 111. 10s. ; steel ship 
plates, 81. 15s.; steel angles, 81. 7s. 6d.; steel joists, 
81. 15s.; heavy sections of steel rails, 8/. 10s. for parcels 
of 500 tons and over, and 91. for smaller lots ; fish plates, 
121. 10s.; black sheets (No. 24 gauge), 101. 10s. for 
delivery to home customers, and 91. 5s. f.o.b. for ship- 
ment abroad ; and galvanised corrugated sheets (No. 24 
gauge), 131. for delivery to home customers, and III. 5s. 
f.o.b. for shipment overseas. 

Scrap.—The scrap market is quiet. Supply is plentiful, 
and demand small, consumers having apparently covered 
requirements for some time ahead. Light cast-iron is 
now 42s. to 43s. ; 
machinery metal is on sale at 53s. 6d. ; 
full figure for heavy steel. 


and 50s. is a 








Tue Assocation oF Specian Lipraries AND In- 
FORMATION Busgeaux.—The eleventh annual conference 
of the Association of Special Libraries and Information 
Bureaux will be held at Somerville College, Oxford, 
trom September 21 to 24 next. The conference will open 
on the evening of September 21, when the President- 
designate, Sir Richard Gregory, F.R.S., will deliver an 
«ddress on “‘ Science in the Public Press,” the chair being 
taken by Sir Charles Sherrington, the immediate Past- 
President. The morning of September 22 will be devoted 

reading and discussion of a series of papers dealing 
with “* Book Selection of Special and General Libraries,” 
vontributions being made by Mr. A. F. Ridley, Mr. J. E. 
Walker, Mr. 8. G. Wright, Xe. A paper on “ The Use of 
‘he Universal Decimal Classification in Photographic 
\bstracts ” will also be presented by Mr. H. V. Horton. 
In the afternoon, * Some New Libraries ” will be dealt 
with by Mr. C. Nowell, of the Manchester Central Library 
ind Mr. H. F. Alexander, of the Radcliffe Science Library, 
Oxford, Sir Michacl Sadler being in the chair. The 
annual general meeting will also be held that afternoon. 
n the evening, Mr. L. Urwick will speak on *‘ The Idea 
of Planning,” and the following morning will be devoted 
to papers dealing with “* Planning and its Relation to 
Information ” contributed by Mr. K. M. Lindsay, M.P., 
and Mr. O. W. Roskill. The evening meeting will take 
the form of a paper by Mr. L. A. de L. Meredith on 

Publicity for Great Britain—Problem of the Supply 
of Information.” " 
tion, the conference js open to others who are interested. 
Fall particulars may be obtained from the secretary at 
14, Russell-square, London, W.C.1. ‘ 


Sheet makers are well sold to home customers, | 


heavy cast-iron is weak at 50s. ; | 


In addition to members of the Associa- | 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Steady progress is the outstanding 
feature. Internal and external confidence in revival 
is shown in the fact that a big debenture stock re-issue 
by a combination of local steel firms—a re-issue which 
was not underwritten—was subscribed more than three 
times over. Mineral traffic returns for this area are 
on the upgrade, while bank clearings for this year are 
substantiaily ahead of those for the corresponding period 
|of 1933. Big business is being done in hematites, iron 
| and steel scrap, and other steel-making materials. Scrap 
distributors are entering into forward contracts at current 
rates. Following the centralisation move in stainless- 
steel production, four of the largest steel-making and 
engineering firms in Sheffield are preparing to exploit 
|a new method of casting hollow ingots. Hitherto these 
| have been forged and rolled for a variety of engineering 
purposes relating to high-pressure processes. Hollow- 
| forged boiler drums are now widely in use in electric 
| generating stations, and at chemical works and industrial 
| plants. The new process is in the experimental stage, 
| but if results under practical test are favourable, great 
benefit may result in heavy-foundry practice. That 
| this development is one of considerable promise is indi- 
cated by the size and reputation of the participating 
firms. In the finished sections, expansion in export 
trade is mainly with British Dominions and dependencies. 
The latest returns indicate much-increased buying by 
Australia, New Zealand, South Africa, Canada, and 
Britigh West Indies. Big consignments of steel-making 
machinery have gone to South Africa; more are to 
follow. Plant is under manufacture for iron-ore treat- 
ment and manipulation in this country. Bright features 
|}mark the tool trades. While continuing to specialise 
|in high-quality products, tool-makers are devoting more 
| attention to cheap lines that were formerly left to the 
| foreigner. Business that went to America and Germany 
has been secured by makers of hacksaw blades, who are 
finding outlets for increased production. Development 
—- in the United States are being cultivated 
»y manufacturers of saws, edge, and farm tools. 
| South Yorkshire Coal Trade.—Difticult conditions obtain 
in several sections. Owing to the weather, the slump 
|in sales of housecoal is pronounced. With purchases 
at the lowest level of the year, wagon clearance and stocks 
| at depots are becoming a problem. There has been a 
|relative fall in sales of gas coal. Pit outputs are 
accumulating. In contrast, considerable activity prevails 
in steam coal. The heavy industries are taking big 
tonnages under contract, while railway deliveries are 
| at a high level owing to summer-service pressure. Export 
trade is livelier; enquiries are circulating for forward 
delivery. Coking smalls are still in short supply, and 
| there is a steady demand at firm rates for related qualities. 
A strong tone prevails in furnace coke. Quotations: 
Best branch hand-picked, 25s. to 26s. ; South Yorkshire 
best, 20s. to 22s.; Derbyshire best house, 19s. to 21s. ; 
| Derbyshire best brights, 16s. 6d. to 18s. 6d.; best 
| screened nuts, 16s. to 17s. ; Yorkshire hards, 16s. to 17s. ; 
| Derbyshire hards, 16s. to 17s. 6d.; rough slacks, 6s. to 
9s. ; nutty slack, 7s. to 8s. 6d. ; smalls, 5s, 6d.to 6s, 6d. 














| ron AND Steet Propuction.—From returns issued 
by the British Tron and Steei Federation, Caxton House, 
Tothill-street, Westminster, 8.W.1, we learn that the 
production of pig iron in June last amounted to 515,700 
tons as compared with 527,900 tons in May and 345,600 

|tons in June, 1933. The output of steel ingots and 
castings in June last was 757,500 tons, compared with 
780,000 tons in May, and 568,800 tons in June of last 

| year. 


Tue Association oF CONSULTING ENGINEERS (IN- 
| CORPORATED).—The report of the committee of this 
| Association for the year ending April 30 last shows that 
14 new members have been elected during the year, 
the membership now standing at 135. It also mentions 
that 8 members of the Association are now serving on 
the Council of the Institution of Civil Engineers and 
| two on the Council of the Institution of Electrical Engin- 
eers, thus forming a liaison between the three bodies 
which cannot be other than advantageous to the whole 
profession. The report also refers to the valuable work 
carried out by the Association during the year. 


Move:-Merat Vauves.—-In a recent issue of the 
Zeitschrift des Verein deutscher Ingenieur particulars 
| were given of some comparative tests of various bronzes 
and Monel metal used for the safety valves of a feed- 
water heater and for the valves of boiler feed pumps. 
The tests were cerried out with experimental valves 
and seats of red brass, Bronze 10, a special bronze and 
Monel metal. The pressure in the feed lines was 280 lb. 
per square inch and the temperature of the water before 
entering the heater was 100 deg. C. The pumps were of 
the Voith type w'th a capacity of 880 gallons per hour 
at L11 strokes per minute and the valves were 7-3 in. 
in diameter. The period of service obtained with the 
feed-heater safety valvo in the case of red brass was 
290 hours, with the special bronze 330 hours and with 
Bronze 10, 410 hours, after which periods considerable 
leakage occurred. The Monel metal valve, however, 
showed no signs of leakage after over 3,000 hours’ 
service. Of the feed pumps, one was fitted with valves 
and seats of Monel meta! and the other with valves 
| and seats of the special bronze. The latter, it is stated, 
had to be scrapped after 1,748 hours’ service, during 
which period the valves were ground six times. The 
| pump with the Moncl metal valves, however, worked for 
| 3,039 hours without interruption and after this the 
valves were lighily ground and put back into service. 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Welsh Water for London.—Recent suggestions that 
London may decide to come to Wales for water supply has 
naturally aroused close attention in the district. Nothing 
definite is known as to the nature of the proposals, 
but it is known that in 1898 Sir Alexander Binnie sub- 
mitted a scheme, estimated to cost 16,500,0001., to 
the London County Council, for water works in mid- 
Wales, to yield 200,000,000 gallons daily. Welsh water 
is of exceptional purity and softness and supplies to 
London would be possible by gravitation. Having 
regard to the designs of other communities on Welsh 
supplies, there is a feeling that the Government should 
control schemes so that ample water should be reserved 
for Welsh needs, either by a national or regional scheme. 

Swansea Water Scheme.—Having safeguarded their 
water position for this year, it seems unlikely that the 
Swansea Corporation will proceed with their scheme 
for a new reservoir this year. It is, however, probable that 
the scheme will be put forward in an Omnibus Bill before 
Parliament for next session. ‘Members of the Swansea 
Corporation, with their Water Engineer, recently visited 
both their existing Cray Reservoir and also the site of the 

roposed new reservoir near the source of the River Usk. 

he Corporation have acquired a number of farms 
in the catchment area and also hold manorial rights over 
much of the mountain land. The scheme, the estimated 
cost of which is less than 800,0001., and of which the yield 
is estimated at 8,000,000 gallons daily, after providing for 
compensation supplies, is for a reservoir of 2,400,000,000 
gallons or about double the capacity of the existing 
reservoirs, while the gathering ground would be about 
3,900 acres. 

Cardigan Water Schemes.—Cardiganshire County Council 
have approved of a number of schemes for rural 
areas which will cost between 50,0001. and 60,0001., 
and have decided to make annual grants, to the e xtent 
of 50 per cent. of the net annual cost of repayment of 
loan dampen, and deduct consumers’ charges exclusive 
of maintenance. Application has been made to the 
Ministry of Health for grants towards these schemes. 

Esturial Pollution.—The South Wales Sea Fisheries 
Committee have, in a report, urged that County and 
Borough Councils and dies bodies should consider the 
formation of joint river and catchment boards as the 
only effective way of securing a remedy for the unhealthy 
state of rivers and streams in industrial areas. It is 
stated that the Burry Estuary had been converted into a 
drain and fish were being gradually destroyed, while 
cattle and horses were affected by the impure water, 
which also injured acres of land in flood times. The 
streams entering the Burry Estuary contain acid refuse 
from industrial works. 

Sites for Arsenal.—The recent talk of establishing on 
Milford Haven a new Royal Arsenal, with the view to 
greater safety from air attack, has aroused interest 
among local authorities of the Bristol Channel ports, 
Cardiff, Newport, Swansea, Barry, Port Talbot, &c., 
who have been anxious to lay their claims for consideration 
before the authorities. It was pointed out that there 
would be advantages in placing such an arsenal in 
proximity to dock facilities, and also near sources 
of supply of coal, iron and steel, together with ample 
skil and unskilled labour. Milford Haven has 
ample water facilities, but is somewhat remote from the 
industrial centres where there are a | number of 
unemployed workers. No official information is available 

Carbonisation Process.—It is reported that the Illing- 
worth Carbonisation Company, Limited, will, in August, 
bring into operation new and much-improved plant at 
their carbonisation works at Poatypridd. Dr. 8. Roy 
Illingworth, technical director, has devised a new type 
of oven, which has been in successful operation for several 
months, and the result is a simplification of the process 
of producing oil from coal and the production of a 
superior form of smokeless fuel with considerable 
economy in working costs. 








Luoyp’s Reaister Wreck Rerurns,—From returns 
just issued by Lloyd’s Register of Shipping it appears that 
the total number of vessels totally lost, condemned, 
broken up, &c., during the quarter ending December 31, 
1933, was 260, and the aggregate tonnage 640,361. Of 
this number, 54, making 182,511 tons, were British-owned 
and included 51 steamers and motorships, totalling 
181,624 tons, and 3 sailing ships, totalling 887 tons. 
Other countries of the world lost 178 steamers and 
motorships, making 441,064 tons, and 28 sailing ships, 
making 16,786 tons. 

TurBerre Steam Tvursines.—-The Turbetto steam 
turbines, which have recently been placed on the market 
by Messrs. Holden and Brooke, Limited, Sirius Works, 

anchester, are made in four standard sizes with out- 
puts of } h.p., 14 h.p., 3 h.p. and 5 h.p , where supplied 
with steam at a pressure of 60 lb. per square inch, and 
running at a speed of 1,500 r.p.m. They have been 
designed as the result of many years’ experience of this class 
of plant. Each set. is individually tested and the steam 
consumption is guaranteed. This procedure has bevn 
adopted because it is appreciated that users often want 
to know whet the consumption of such plant wi!l be, 
even when plenty of steam is available. Powers higher 
than those noted above can of course be obtained at 
higher speeds and pressures. The casings are of cast- 
iron and the whvel, in which the blades are cast integrally, 
is of bronze alloy, which combines high tensile strength 
with resistance to erosion. A safety trip is provided to 
preclude the possibility of dangerous speeds being 
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EXHIBITS AT THE ROYAL AGRICULTURAL SHOW. 


(For Description, see Page 55.) 
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RerricerRation Exurerrion.—in connection with the, value to the teaching staffs of technical schools and | | 
special exhibition at the Science Museum demonstrating | colleges and will form a permanent and coherent record of 10 «300=«30—=4,s—=iGSC~sCsC«Cs—C«iSs«CéWOO 
the principles underlying mechanical refrigeration and| the exhibition, which closes on August 31, 1934. The santa Amperes "ENGINEERING 
its industrial application, of which some account was| photographs are supplied as unmounted prints 12 in. by 
given in ENornrsrino, vol. cxxxvii, page 494 (1934), | 10 in., end the price of them, and also of the lantern | Figs, 32 To 34. SwiTCHBOARD FOR COMPOUNDING 
it is of intereet to learn that the authorities at the Museum | slides, is 2s. each. Applications should be made to The Eov wr: Mus THE Bru E 
are publishing photographs and lantern slides of the| Director and Secretary, Science Museum, South Ken- QUIMESS; Sens. as BUSH. SLEOFEIGAL 
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exhibits. Such a collection should prove of considerable ' sington, 8 W.7.” 
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THE COMMUNIQUE ON THE 
DROUGHT. 


WE have paid too much attention to the question 
of our national water resources in recent months to 
pass over without some reference the communiqué 
put out at the end of last week by the Ministry of 
Health on the subject of water supplies and the 
drought. The gist of this most recent report is 
that “all’s well.” The larger undertakings have 
not experienced serious trouble ; of the moderate- 
size communities the great majority are reported 
to have no serious trouble in prospect; and the 
same may be said of the small communities. These 
are the results of an investigation conducted 
by the Water Supplies Emergency Conference, 
lately set up by the Ministry of Health. It 
somehow calls to mind the lesson taught frequently 
in the Old Testament regarding prophets who 
prophesied smooth things ——‘‘ the words of the 
prophets declare good unto the king with one 
mouth ”’ but this did not avert subsequent 
calamity. 

The figures, which it is not necessary to repeat in 
detail, are certainly interesting, but their value 
altogether depends upon the basis upon which short- 
age or sufficiency is to be judged. It is, of course, 
conceivable that the information received by the 
conference is on a strictly comparable basis, or is in 
such a form that it can be reduced to this form and 
has been treated in this manner. On the other 
hand, it is equally conceivable that the various 
reports may suffer from an individual, or, more likely, 
a corporate, factor which might easily greatly dis- 
count their value. It is no new thing for services, 
public and private, to be very well satisfied with 








their own performance of their duties, but for the 
people served to think in quite different terms. 

Not many years ago the gas industry had reached 
an almost stationary state of development, when 
they appeared to be content to serve just such 
customers as they had, without much attempt to 
improve matters. The advent of electricity supply 
put another aspect on the situation, and we have 
now asa result a vastly better gasservice. In their 
turn the electricity supply services reached a stage at 
which energy, directed by relatively small officials, 
was frittered away in small concerns without much 
real headway being made by the industry as a whole. 
It was not until this was put on a broader basis, 
capable of treatment by men of wide views, that 
progress commensurate with the importance of the 
industry was possible. In both the above instances 
the existing: officials, worthy men in many cases, 
were incapable either of seeing the need for an 
advance, or unable to make it through the limited 
scope of the concerns they served. We have had 
the same experience in roads, of which we now have 
a system that is the envy of most countries. 

Water alone remains in the hands, with a few 
exceptions, of the small authority, and is dealt with 
by councils and committees composed, in many 
cases, of men who are quite satisfied with things as 
they are, many of them not at all suited to act 
in such matters, and without any real acquaintance 
with modern ideas on the subject of hygiene or 
sanitation. While the Ministry of Health is issuing 
reassuring statements and advising people to collect 
their rain water, &c., in order to meet the state of 
emergency created by the drought, the real problem 
to which we need to get down as a nation is the 
better use of our water resources as a whole, in 
order to make life agreeable and healthy for as many 
of our people as possible. 

It has been more than once pointed out that the 
water-supply authorities, who make an advance 
charge and when they fail in their contract 
return only part of the sum to the consumer, 
are the only concerns which actively discourage 
the sale of their own commodity. This attitude 
is at variance with that of every other class 
of purveyor,and it might be imagined that even 
if strictly commercial interests are not always in 
line with large consumption per head, yet, in these 
days of advanced education, public opinion would 
insist on the best possible service. The doctors and 
sanitarians are a long way behind, for instance, the 
electrical profession in these things. The former 
air their views in conclave and the public pay 
little heed to them; the latter, assisted by the 
Government, preached their doctrines up and down 
the country, and in the modern phrase * got away 
with it.” A-shilling a week is now regarded as quite 
reasonable for a cottage electricity supply, but this 
at the present time is, in some cases, equivalent 
to only 12 buckets of water—no very lavish amount 
for a family to live healthily on for a week. 

There is no doubt that a body of opinion now, even 
in water-supply circles, considers that things might 
be improved. Mr. Councillor Paris, of Edinburgh, 
dealt with the matter at the recent annual meeting 
of the British Waterworks Association, stressing the 
national importance of clean water supply, and the 
grave responsibility which rested upon all con- 
cerned to make the most of our resources. Following 
up this he referred to the problem of quickening 
the Ministry of Health and county authorities to 
take action to the full extent of their responsibilities. 
Given initiative and energy the thing could be done, 
said Councillor Paris. We are not inclined to agree, 
however, with all the worthy Councillor’s remarks, 
for he implied that rainfall was fairly equally dis- 
tributed. This, of course, is by no means the case, 
and if there is shortage of water, while it may be 
due to inadequate water schemes in one area, it may 
equally be due to actual deficiency in another. 

It is interesting to note that at this meeting a 
resolution was brought forward asking for a National 
Water Board, and that at Whitby, on June 30, the 
Urban District Councils’ Association of England also 

a resolution demanding the establishment of a 
National Water Board. At the latter meeting it was 
declared that the Government had merely put up 
a smoke-screen in response to the national feeling 
on this question. 
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It seems unlikely that anything short of the con- | following stations the consumption was also equal} pany), Brimsdown B (North Metropolitan Electri 
sideration of the subject on this wide scale will to or less than 1-5 lb. per kilowatt-hour : Hams | Power Supply Company), Chadderton (Oldham 


prove satisfactory. 


The demand is consistent with | Hall (Birmingham Corporation), Brighton, Clyde’s | Corporation), Blackburn Meadows New (Sheffield 


the attitude we have maintained and with, as we/| Mill and Yoker (Clyde Valley Electrical Power | Corporation), and Ferrybridge and Thornhill (York- 


recently showed, pleas going back for fifty years. 
It is quite clear that the problem will not be solved 
by representatives of the numerous small bodies 
now in existence. It needs to be taken out of their 
hands just as the questions of roads and electricity 
were treated. We can only hope that the Govern- 
ment will come to see this in time, and the earlier 
the better it will be for us all. 


ELECTRICITY SUPPLY AND FUEL 
CONSUMPTION. 


Tue analyses and summaries of the returns of the 
electricity generated at and fuel consumed in the 
power stations of Great Britain during 1933, which 
have now been issued by the Electricity Commis- 
sioners,* follow the familiar form and indicate that 
more rapid progress was made in closing down the 
smaller and less efficient stations. Returns were 
received from 489 stations, as compared with 521 
in 1932. This difference was accounted for by the 
permanent closing of 43 stations and by the omission 
of the Guernsey undertaking. On the other hand, 
nine new stations have been included, and three 
already existing stations have been brought in for 
the first time. The steam stations, which comprised 
practically all those of the largest output, numbered 
270, or 17 less than in the previous year. The 
amount of electricity generated in them, however, 
increased from 13,037,808,998 kWh to 14,370,945,274 
kWh, and the coal consumption from 10,133,363 
tons to 10,641,272 tons, giving an average of 1 - 65 lb. 
per kilowatt generated compared with 1-74 Ib. in 
1932. The number of oil-engine stations decreased 
from 165 to 157, and their output from 80,298,497 
kWh to 77,034,033 kWh. But as the Guernsey 
station accounted for 3,353,161 kWh of the former 
total, this reduction is more apparent than real. The 
total oil fuel consumed was 29,392 tons as against 
32,054 tons, while the average fuel consumption 
per kilowatt hour generated fell from 0-83 Ib. to 
0-80 lb. The number of gas-producer stations 
decreased from 25 to 15, and their output from 
8,068,997 kWh to 6,681,028 kWh. The total fuel 
consumed was 6,538 tons as against 7,911 tons, 
and the average fuel consumption was 2-21] |b. as 
against 2-25 lb. per kWh. While the number 
of water power stations remained the same, 
at 53, their output fell from 354,062,500 kWh to 
330,644,351 kWh, a result for which there is 
probably a simple explanation. 

Taking the stations as a whole, the electricity 
generated amounted to 14,963,619,597 kWh, com- 
pared with 13,652,292,324 kWh, an increase 
9-6 per cent., while the fuel consumption was 
10,677,202. tons as against 10,174,294 tons, an 
increase of 4-95 per cent. It is satisfactory to 
find that the output in every district has improved, 
the percentage increases varying from 27-84 in 
East England and 12-69 in Central England to 
1-62 in South Scotland. 





This barometer therefore shows that not only the 
lighter trades, but the heavier industries, 
improving, and that ever-increasing use is being 
made of electricity for domestic purposes. 

As has already been recorded, the figures for 
fuel consumption still show a downward tendency, 


2 Ib. per kilowatt-hour generated reflects the greatest 


credit on those responsible for the operation of the | 


various plants. The most economical station was 
Clarence Dock, Liverpool, where a fuel consumption 
of 1-12 lb. per kilowatt-hour generated was attained, 
the electricity generated amounting to 275,891,530 
kWh. This must be the lowest figures for coal 
consumption yet reached in this country. Portis- 
head (Bristol), which had the lowest figure, 1-15 Ib., 
in 1932, has also improved to 1-13 1lb., though its 


output did not exceed 151,107,490 kWh. At the | 
* Generation of Electricity in Great Britain Return 
of Fuel Consumption and Units Generated. London 


H.M. Stationery Office Price ls. 6d 





of | 





| slight falling off. 
As in 1932, the district | 
showing the highest degree of electrification wa8| steam station was, as in 1932, obtained bv the 
South-East England, where the electricity generated | . 
in 114 stations amounted to 4,893,641,803 kWh. | 


are | 


| with 26-84 per cent.,and the Battersea station of 
|the London Power Company with 26-15 per cent. | 
. . | Neither of these 
and the number of stations with a figure of less than | 


Company), Barking (County of London Electric | 


| Supply Company), Croydon, Spondon (Derbyshire 


and Nottinghamshire Electric Power Company), 
Portobello (Edinburgh Corporation), Hackney, 
Waterloo Place (Inverness Corporation), Kearsley 
and Padiham (Lancashire Electric Power Company), 
Kirkstall (Leeds Corporation), Llanelly, Lots Road | 
and Neasden (London Passenger Transport Board), | 
Deptford East and West and Willesden (London 
Power Company), Maidstone, Barton (Manchester | 
Corporation), Dunston B and North Tees (North | 
Eastern Electric Supply Company), Brimsdown 
B (North Metropolitan Electric Supply Company), 
Thorpe Hamlet (Norwich Corporation), Chadderton 
(Oldham Corporation), Blackburn Meadows New 
(Sheffield Corporation), Upper Boat (South Wales 
Electric Power Company), Hartshead (Stalybridge, 
Hyde, Mossley and Dukinfield Tramways and 
Electricity Board), and Ferrybridge and Thornhill 
(Yorkshire Electric Power Company). These 32 
stations compare with a similar list of 23 in 1932, 
the newcomers being Clyde’s Mill and Yoker, Porto- 
bello, Inverness, Deptford East, Dunston B, Thorpe 
Hamlet, Blackburn Meadows New, Hartshead and 








Thornhill, while Bonnybridge (Scottish Central 
Electric Power Company), which was included 
last year, drops out. In addition, the Battersea 


station of the London Power Company and the 
Ironbridge station of the West Midlands Joint 
Electricity Authority, neither of which were in 
operation for the full year, reached figures of 
1-14 Ib. and 1-37 lb. per kilowatt-hour, respectively. 
An interesting competition may therefore be antici- 
pated next year. At 89 other stations the consump- 
tion was equal to or less than 2 Ib. per kilowatt-hour, 
compared with 87 in 1932. At 20 stations 5 lb. or 
more of fuel were consumed per kilowatt-hour 
generated, the highest figure being 12-24 lb. These 
figures may be generally ascribed to the working 
conditions, but the number of stations included 
is one less than in the year before. 

It may be added that 89 oil-engine stations are 
recorded as consuming | Ib. or less per kilowatt- 
hour generated, compared with 99 in 1932, the most 
economical being the St. Martin’s-lane station of 
the Charing Cross Electricity Supply Company 
and the station of the Yeovil Electric Light and 
Power Company, in each of which the figure reached 
was 0-59 1b. This is slightly more than the 0-58 lb. 
obtained by the first of these stations in 1932. Of 
the total electricity generated, 96-04 per cent. 
was obtained from steam, compared with 95-58 per 
cent. in 1932 and 94-81 per cent. in 1931. The 
percentage generated by water-power was 2-21, 
compared with 2-59 per cent. in the previous 
year; 0-51 per cent. was obtained from oil 
engines, compared with 0-59 per cent.; and 0-37 
per cent. from refuse, compared with 0-41 per cent. 
The other methods of generation also show a 


As regards thermal efficiency, the best result for 


Clarence Dock Station of the Liverpool Corporation 
with the remarkably high figure of 26-06 per cent., 
compared with 24-72 per cent. in the previous 
year. Even this was beaten by Ironbridge Station 
of the West Midlands Joint Electricity Authority, 


stations had, however, been in 
operation for the full year. Other stations at which 
a figure of 20 per cent. was exceeded were: Hams 
Hall (Birmingham Corporation), Brighton, Portis- 
head (Bristol Corporation), Clyde’s Mill and Yoker 
(Clyde Valley Electrical Power Company), Barking | 
(County of London Electric Supply Company), 
Longford (Coventry Corporation), Croydon, Spondon | 
(Derbyshire and Nottingham Electric Power Com- | 
pany), Portobello (Edinburgh Corporation), Hack- | 
ney, Kearsley (Lancashire Electric Power Com- | 
pany), Kirkstall (Leeds Corporation), Lots Road and | 
Neasden (London Passenger Transport Board), | 
Deptford East and West (London Power Company), | 
Barton (Manchester Corporation), Dunston B and 
North Tees (North Eastern Electric Supply Com- 








shire Electric Power Company). Actually the 
highest figure for thermal efficiencies was obtained 
by the oil-engine station of the Yeovil Electri 
Light and Power Company with 30-64 per cent., 
which is the same as that obtained by the station 
of the Buxton Corporation in 1932. 








NOTES. 


Tue Evecrriciry Suppty (WrIRELEss) BILL. 


A Bill, which seeks powers to enable authorised 
electricity undertakings to relay wireless programmes 
over their supply mains was reeently presented in 
the House of Commons by Mr. W. 8. Liddall, M.P. 
As is well known, wireless programmes have for 
some time been successfully relayed in certain 
towns in this country and on the Continent by 
means of specially erected wires, and this measure 
is intended to remove the doubt which exists 
whether ordinary power mains can be used for 
this purpose, thus reducing the cost. The new 
system, which makes it possible for three programmes 
to be transmitted simultaneously, was developed 
by Capt. P. P. Eckersley for Messrs. British Insulated 
Cables, Limited, Prescot, with the co-operation of the 
Liverpool Corporation. It was demonstrated during 
the recent Conference of the Incorporated Municipal! 
Electrical Association, the necessary transmitters 
being located in the Electricity Department’s sub- 
stations. Although technical details are not avail- 
able, those who have heard programmes transmitted 
by this system will agree that the reproduction is 
of a very high order. The number of programmes 
that can be offered is also, it is claimed, higher than 
with the ordinary arrangements, and the annoyance 
caused by electrical disturbances from motors, 
relays and contactors is eliminated. The system is. 
we understand, ready for immediate commercial 
development once the necessary Parliamentary 
sanction has been obtained. 


THe NationaL Maritime Museum. 

In the House of Commons, on June 29, Mr. 
Ormsby-Gore, First Commissioner of Works, moved 
the second reading of the National Maritime Museum 
Bill, which provides for the setting up of a Museum 
in buildings recently occupied by the Greenwich 
Hospital School, which has been moved to new 
buildings at Holbrook in Sussex. Both the removal 
of the school to Holbrook and the plans for the 
National Maritime Museum have been rendered 
possible by the generosity of two private individuals, 
the late Mr. G. 8S. Reade, of New Zealand, and Sir 
James Caird. Some years ago, Mr. Reade made 
a gift to the nation of 858 acres of land at Holbrook, 
and Sir James Caird has offered to defray the cost 
and equipment of the vacated buildings for the 
purpose of a sea museum. Besides this, Sir James 
Caird, who provided large sums for the restoration 
of H.M.S. Victory and H.M.S. Implacable, has 
presented to the museum the Macpherson Collection 
of Naval Prints and the Mercury Collection of 
Ships’ Models. In his speech, Mr. Ormsby-Gor 
said there was little in the way of human knowledge 
that could not be studied in our Metropolitan gal- 
leries and museums, but curiously enough, there 
was nowhere one could study the history of ow 
national maritime adventure and development ; 
nowhere was there an orderly arrangement of 
naval exhibits, and no attempt had yet been made 
to illustrate conveniently for the general publi 
the immense field of British maritime endeavour, 
historical, technical, geographical and commercial, 
including not only the exploits of the Royal Navy. 
but also of the mercantile marine. The annua! 
cost of maintenance, about 14,000I., will, we under 
stand, be borne by the Treasury. The Board of 
Trustees appointed under the Bill include Sir James 
Caird, and representatives of various museums, 
the Navy and mercantile marine, and is presided 
over by Earl Stanhope, while Professor Callender. 
Professor of Naval History at the Royal Nava! 
College, Greenwich, has been offered the directorship. 
Inaugurated under these auspicious circumstances, 
and with the experience of the staffs of man) 
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meer 7 : sh ace 
National | Armstrong, F.R.S., has been elected chairman for 
the ensuing year, and that the retiring chairman, Mr. 
E. J. Elford, will act as vice-chairman for one year. 


famous museums to draw upon, the 
Maritime Museum, if developed on broad lines 
adequately representing all sides of the nation’s 
sea activities, should become one of the most useful pal A SET Le le 
and popular institutions of its kind. pete A nesenteaneialain ty taal aon 
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It maintains close and cordial relations with our own , ‘ : 
. 1t maintains cl ; possible. Beauty might replace ugliness, and those 


governmnens departments, which suggest subjects who live near the river would reap this and other 
for specifications, and are directly represented on cnn 
its committees. Under these auspices such matters id 
as a glossary of Terms and Definitions for the | . 7 , al ve 
Ts " Jairv Stan-| .. ENGINEERS’ German Cracte.—The Engineers’ German 
meray Trade, the te oe of J 1 ty ane | Circle have arranged an excursion to Hamburg, Berlin 
. ards, and the problem of interference with road- | and Cologne, during which an opportunity will given 
casting by other electrical apparatus are being dealt for them to become acquainted with their colleagues of 


with. It is not surprising therefore, to learn that | the Verein Deutscher Ingenieure and to visit places of 
. _| technical and other interest. The party will leave Lon- 


occasionally difficult questions of policy arise. These don on Thursday, August 30, and will travel to Hamburg 
have been elucidated by the chairman seeking the | from Southampton on the Hamburg-Amerika liner New 


idvice of the chairman of the Divisional Council | York. The next day will be spent in Hamburg, where 
| the programme wi!l include a meeting with the branch 


and others of his colleagues with an intimate know- | ™ ma - 
, : : |of the Verein Deutscher Ingenieure in that city. 
edge of the point at issue ; and this procedure has | On the following day the journey to Berlin will be made 
been so successful that a Chairman’s Advisory | on the Flying Hamburger, and there will be a meeting 
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has been formed. This committee will co-opt the | an excursion to Potsdam and or the Monday there will 
chairman of the Industry Committee and ong be visits to the Klingenberg Power Station and to the 


chairman of the Technical Committee concerned, | works of the Allgemeine Electricitaéts Geselleschaft and 
| Messrs. Siemens. On Tuesday there will be an oppor- 
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and will form ~ oes of Court of Appeal for any | tunity to visit the Canal Boat Lift at Niederfinow, 
interest which considers its views are not receiving | while on Wednesday the party will travel to Cologne, 
sufficient attention. It may be added that Dr. E. F. | where further works inspections will be made. 
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THE SUMMER MEETING OF THE 
INSTITUTION OF NAVAL ARCHI- 
TECTS. 

(Continued from page 45.) 

Ir will be recalled that the programme for the 
| first session of the Summer Meeting of the Insti- 
| tution of Naval Architects, i.e., on Tuesday, July 10, 
comprised three papers. The first of these has 
already been dealt with in our opening article. 


| 
} 
| 
| 


Hutt FrictionaL Resistance. 

The second paper was read by General G. Rota, 
| R.I.N., and was entitled “‘The Influence of Form 
on Frictional Resistance.” It is reprinted on 
page 75 of this issue. In the subsequent discussion, 
| Mr. G. S. Baker said that the paper was of value 
|in confirming the conclusions, no doubt anticipated 
| by General Rota before the experiments, that 
| changes in curvature had little influence on frictional 
resistance. In the models tested, as the length was 
|constant, the longitudinal distribution of the skin 
| was the same, and this was really the main factor, 
as towed-plank experiments showed. The reference 
to full-size towing trials in the Bay of Spezia being 
jmade possible for the Rome Tank by the Italian 
| Government tended to make those connected with the 
| British tanks envious. Mr. M. P. Payne, in a written 
| communication, said he thought that the results of 
| the tests might prove of appreciable importance in 
| the design of full ships, if not so much in fine ships. 
| An extension of the investigation seemed desirable, 
| for, although the experiments showed that at low 
speeds the differences of curvature and shape of 
the surface had produced no measurable changes 
in specific total resistance nor in the excess of that 
| surface above the calculated skin friction resistance, 
|it did not necessarily follow that variation of 
| curvature could be invariably held to be negligible. 





PRESENTATION OF MopEL Data. 
The third paper was presented by Professor T. B. 

| Abell, O.B.E., M.Eng., vice-president, and was 
| entitled “ Some Notes on the Nomenclature Suitable 
for the Presentation of Model Data.” As the paper 
| deals with the subject in a very complete manner 
| and is, therefore, long, whilst it contains suggestions 
|rather than agreed conclusions, a summary only is 
| given here. After an account of the views of Mr. R. 
Sdmund Froude on the desirability of a uniform 
system of notation, put forward in 1888, Professor 
Abellsurveyed present-day conditions. Thedesire for 
a universal notation had become more evident, but 
| the difficulties had become greater. Some progress 
had been made as a result of the Conference of Tank 
Superintendents at the Hague in 1933. Differences 
in units and terminology were, internationally, 
comparatively unimportant, but differences in 
form of presentation of results were very difficult 
to appreciate and assimilate. The paper was there- 
fore almost exclusively concerned with the form of 
| presentation, and dealt in turn with resistance 
| experiments with the naked hull, skin friction, 
— propellers and self-propelled model tests. 
With regard to the latter, it was argued that, just 
| as there was a necessity for the tanks to present 
'the results of their experiments in a common form, 
|so there was a necessity for a great measure of 
|uniformity of technique. If a shipping company 
|considering an important design had tests made at 
| two tanks, a difference in technique might result 
in a puzzling situation in the comparison of the 
| results submitted by the two parties. It was agreed 
| at the Hague Conference that the publication of 
| model data should follow certain lines for a year. 
This time had now elapsed, and it seemed very 
desirable that the work initiated at the conference 
should be continued and should be sealed by the 
appointment of a small committee of tank superin- 
tendents to complete it. The completion involved 
the publication of a pamphlet setting out the form 
in which all data were to be supplied for general 
publication, together with tables of symbols, coeffi- 
cients, physical constants, and conversion tables 
for different units of measurement. It would be a 
fitting memorial to the several conferences if money 
could be found forthwith for such a publication. 
Two appendices accompanied the paper, one dealing 
| with the work of the Hague Conference and the 
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other giving physical properties of fresh and sea- 
water. 

Mr. G. S. Baker opened the discussion. The 
sub-committee set up at The Hague Conference 
had, he said, met on the previous day. Certain 
changes had been agreed upon and further experi- 


mental work would be undertaken. The 


of the co-ordinated work of the tanks concerned | 


would be collated by Dr. G. Kempf. He did not 
think that the matter could be issued in the form 
of a separate publication, but it might be added as 
in appendix to the report of the present discussion 
in the 7'ransactions of the Institution. 

Sir Archibald Denny made some comments 
bearing all three papers. Referring to the 
illusion made in the first paper to his brother, 
Mr. William Denny, he said that the first experi- 
ment in the firm’s Dumbarton Tank was made in 
February, 1883. Since then some 211,000 experi- 
ments had been made and 
The tank was originally 300 ft. long, but 
A close 


on 


used. 
it had since been considerably extended. 
connection had been maintained between 
Froude and William Denny. ‘The latter had read 
t paper before the British Association in 1875, * On 
* The data given 
in this paper had been used by Froude in the 
preparation of two paperst read before the Insti- 
1876, for which also models made from 
lines of with in the British Associ- 
ation paper and supplied by Messrs. Denny had been 
tested. It was sometimes asserted, Sir Archibald 
said, that results obtained from the firm’s tank 
had not been made public. He submitted that full 
publicity could not reasonably be expected under 
the circumstances, but it would be found that an 
ippreciable amount of information had been given 
to the Institution. The firm’s tank was now the 
oldest in the country, but still functioned effectively. 
The chief of the comments on the other papers was a 
criticism of what seemed to him to be unnecessary 
modification of established advocated 
in the proposals of Professor Abell’s paper. 

Mr. G. H. Williams said that any system of units 
must consistent, and criticised the use of the 
knot as advocated in the paper as a unit of speed. 
Che implication was that a nautical mile was being 
used as a unit of length, whereas in all the constants 
except speed it was proposed to use such units as 
feet and metres, from which confusion might arise. 

A number of other speakers took part in this 
discussion, the points arising from which will no 
doubt be fully considered by the tank superinten- 
The meeting then adjourned. 
The afternoon was spent in a trip on the Lower 
Thames by the M.Y. New Dagenham, the King 
George V, the Royal Albert, and the Victoria Docks 
In the evening a reception was given 
by H.M. Government at Lancaster House, at which 
the guests were received by the Right Hon. Sir 
Bolton Eyres-Monsell, G.B.E., M.P., First Lord of 
the Admiralty. 

The meeting was resumed on Wednesday 


the Trials of Screw Steamships.’ 


tution mn 
vessels dealt 


symbols 


be 


dents concerned. 


being visited 


ing, July Ll, when six papers, in two groups of 
three each were presented, one session being held 
in the Lecture Theatre and the other in the 


Library of the Royal Society of Arts 


Lone PLANKS AND Surps. 

the meeting for the first 
sroup, over which Sir Eustace Tennyson d’Eyncourt 
presided, began with the consideration of a paper 
on “ Experimental Investigations on the Resist- 
ance of Long Planks and Ships,’”’ by Professor Vice- 
Admiral Yuzuru Hiraga. In a previous paper the 
author had presented a new formule for the fric- 
tional resistance of planks and ships’ models in 
fresh water, as a result of his experiments in the 
small tank of the Naval Technical Research Depart- 
ment of Japan. If these formule were extended 
to planks and ships exceeding 26 ft. in length, the 
edge effect practically vanished and the formule 


RESISTANCE OF 


The proceedings at 


could be written 
Ry KS Vv, "os 
and 
Ry 55 dew. ¥. = K,5 Vv. 
where Ry was the frictional resistance in pounds, S 


* See ENGINEERING, vol xx, page 311 (1875) 


See ExNorverrine, vol. xxi, page 463 (1876) 


1.200 models had been | 


William | 


| the wetted surface in square feet, V, the speed in 


| 
| 


re sults | 
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knots, p the density of fresh water or sea water in 
pounds x ft.-* x sec.*, » the kinematic viscosity 
of fresh water or sea water in square feet < sec.~, 
K, the resistance coefficient (0-0331 for a painted 
surface in fresh and sea water) and K, the resistance 
coefficient (0-01004 for a painted surface in fresh 
water and 0-01033 in sea water). Towing experi- 
ments were planned to verify these formule and 
to secure the essential measurements speedily, 
the following procedure was adopted. The ship 
under test was towed, so that it followed directly 
behind the towing ship in a straight line, thus 
causing it to run in the wake and race, as well as 
in the wave system, of the latter. The distance 
between the two ships was such that the towed 


|ship was practically free from these effects or, if 


this were not possible, a wake and wave correction 
was previously determined. The ship’s hull was, 
as far as possible, a flush smooth surface, and 
provision for a fouling correction was made. The 
dynamometers were of the spring-balance type, and 
were so fitted on the forecastle head of the towed ship 
that they only recorded the horizontal component 


of the towing force. The measured-mile speed 
was obtained from the mean of the means of 
three successive runs, a suitable wind correction 


being made where necessary. Tests under these 
conditions were made with a plank ship, with the 
ex-destroyer Yudachi, and with a tug. 

The plank ship was 77 ft. long and 6-3 in broad, 
the displacement being 3-356 tons. It was sub- 
jected to nine series of tests, six of which were 
conducted inside, and three outside the harbour, 
the total number of experiments being 42. The 
measured-mile speed in the first six series varied 
from 2:45 knots to 9-07 knots, and in the second 
three series, from 7:54 knots to 16-22 knots, the 
weighted mean of the resistance coefficient working 
out at 0-01040 for the whole of the series. 

The new formula, when extended to long thin 
planks with the standard painted surface in sea 
water, could be written 

Ry = 0-0331 5S Vy'™ pv 
and 


(Ry) 55 deg. ¥- = 0-01033 S Vy! 


whereas the experimental results on the plank ship 
gave 

Ry = 00-0334 S V,!''™ p v6 
ind 


Ry) 55 deg- vr» = 0-01040 SV,'™ 


so that the new formula, by giving a resistance less 
by 1 per cent. than the actual resistance, might be 
said to conform with the experimental result. On 
the other hand, for speeds between 5 knots and 
17 knots, the experimental results exceeded by 
from 21 per cent. to 42 per cent. those given by the 
formule of Froude, Gebers, Kempf and Baker. 

The experiments with the ex-destroyer Yudachi 
were conducted first at 16 speeds up to 20-97 knots 
ind then at five different speeds up to 26-33 knots. 
The shell was first smoothed, and the bottom coated 
with anti-corrosive and anti-fouling compositions. 
All appendages, except the rudder, were removed, 
were all the masts, funnels, vents and deck 
houses, with the exception of those that were useful 
for the experiment. A first-class destroyer was 


as 


used for towing, and the distance between the two | 


ships was fixed at 6} lengths, for speeds of 18 knots 
and below, and 8} lengths for speeds above that 
figure. At speeds below 7 knots it was reduced to 
44 lengths. The runs were divided into two series, 
numbering 49 and 16 respectively, the mean of the 
means being taken as the measured-mile speed. In 
every run the mean of four resistance measurements 
was calculated, and the air resistance was also 
ascertained. No corrections had to be made for 
fouling, tiller angle, vertical and horizontal towing 
angles or change of trim. It was also found that the 
variation of the measured resistance—less air resist- 
ance, due to alterations in the distance between the 
two ships, was only 1-9 per cent. The resistance 
might, therefore, be taken as constant and as un- 
affected by the waves from the towing ship. 

The residuary resistance of the Yudachi was 
deduced from model experiments; and the actual 
figures obtained with a constant displacement of 
368-3 tons in sea water at 76-9 deg. F., were exam- 
ined in the light of the results. It was then found 
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that the resistance coefficient lay between 0-0094 


and 0-0113, and that the mean value of 21 deter- 
minations was 0-0102. This practically coincided 
with the 0-01030, which was the corrected value of 
the standard 0-01033 of the painted surface for the 
pand vdeduced above. As the resistance coefficient 
was independent of the speed, 0-0102 was the correct 
mean value. Froude’s method of finding the total 
resistance of the actual ship had, therefore, been 
demonstrated experimentally, using a new formula 
for the frictional resistance of both model ‘and 
ship. 

The frictional resistance of the actual ship, as given 
by the new formula, was from 1-36 to 1-49 times 
that given by Froude’s, and 1-58 to 1-63 times that 
given by Gebers’ methods for speeds between 8 
knots and 28 knots. On the other hand, the total 
resistance did not show so large a difference, the 
corresponding figures being 1-31 to 1-15 times with 
Froude’s formula and 1-33 to 1-16 times with 
Gebers’. In the case of the Yudachi, which was 
232 ft. long, the new formula gave good coincidence 
with the real resistance at both low and high 
speeds, while with Froude and (rebers’ formula 
there was an increase of the calculated over the 
actual total resistance of 31 per cent. to 33 per cent. 
at low speeds, and 15 per cent. to 16 per cent. at 
high speeds. At speeds of from 8 knots to 28 knots the 
ratio of the frictional resistance calculated by the 
new formula to that calculated by Kempf varied 


from 1-2 to 1-12, and to that calculated by Baker 
from 1-36 to 1-43. 


Experiments with a tug boat 114-8 long and with 
a displacement of 296-93 tons at speeds from 2-39 
to 6-85 knots showed that the total resistance calcu- 
lated by the new formula was smaller than the 
actual resistance by about 4 per cent., but was 
greater than that calculated either by Froude’s 
or Gebers’ formule. At speeds of from 4 knots to 
7 knots, the ratios of the frictional resistance, 
calculated by the new formula, to those given by 
other formule were 1-25 to 1-3 for Froude’s, and 
1-39 to 1-41 for Gebers’. It was also shown that 
the resistance of the Greyhound, the ship used in 
Froude’s classical experiment, when calculated by 
the new formula, was in agreement with the actual 
results under both normal and light conditions. 

In general the experiments indicated that the 
frictional and total resistances of ships were greater 
than had hitherto been supposed. They also 
confirmed the generally accepted idea that the 
total resistance as predicted by tests on models 
was too small. More serious consideration would 
therefore have to be given to the dimensions and 
form of the ship and the propulsive coefficient 
would have to be increased. 

Sir James Henderson, called upon by the Chairman 
to speak, said that Admiral Hiraga had been one 
of the most promising students during the time that 
he (Sir James) was professor at the Royal Naval 
College. He had watched his subsequent career 
to the higher ranks of the Japanese Navy, and later 
as professor at Tokyo, with interest. His own experi- 
ence of the subject-matter of the paper since the 
war had been slight, but it was gratifying to him 
as a teacher to think that perhaps some of the seed 
from which the author had reahs 1 so abundant a 
harvest had been sown at Greenwich. 

Dr.-Ing. G. Kempf pointed out that the investi- 
gations described in the paper were the first since 
those on the Greyhound, which enabled the skin 
friction of actual ships to be calculated. In Fig. | 
of the paper a curve relating the current meter 
speed to the measured-mile speed was given, and it 
appeared that when the latter was 1,000 ft. per 
minute the former was about 970 ft. per minute. 
He would like to know at what part of the ship 
this measurement was made, as this might be of 
importance in drawing conclusions. During the 
author's experiments both the plank ship and the 
destroyer had been moving in the wake of the towing 
ship. He therefore wondered whether, in spite of 
the long distance between the two vessels, the wake 
and turbulence could really be neglected. He 
gathered that the ship had not been towed on a 
spar and it would be interesting to know why. 
It was satisfactory to learn that the author’s results 
agreed so closely with those in use until now. As 
further research into roughness problems would be 

















Jury 20, 1934] 





necessary, the conditions of the destroyer in this 
respect might be given. 

Sir Westcott Abell said that Admiral Hiraga | 
had also been one of his students, and from his 
knowledge of his work he could say that all the 
measurements and calculations set out in the paper | 
must be as accurate as it was possible to make them. 
Seeing, therefore, that there was a distinct difference 
between his results and those obtained in other 
ways, it occurred to the speaker to wonder whether | 
the author and Froude had been measuring the 
same thing. Froude towed from a spar and the 
author from a rope. He would like to know whether 
this in itself would account for the difference or 
whether there was some other complicating factor. 
It was obvious that there was a great deal more to 
be done on the cause of frictional wake. 

Professor von Karman was very doubtful whether 
there was any basic theoretical formula for frictional 
resistance. In fact, modern research on the bound- 
ary layer theory showed that the relationship of 
the various factors was more complicated than 
had been supposed. The real connection between 
Reynolds’ number and frictional . coefficient was 
logarithmic and numerically varied from 1-7 to 1-85. 
This value had been determined in Washington and 
the appropriate formula had been checked by 
Kempf. As far as smooth surfaces were concerned, 
theory and formula seemed to agree very well, 
but with rough surfaces the correspondence was not 
nearly so close. 

Mr. M. P. Payne said that it was clear from the 
paper that Froude’s outstanding achievement of 
sixty years ago had been surpassed both in size and 
speed of ship and plank. The results must there- 
fore be treated with the greatest respect, especially 
as they were so complete. He must confess, how- 
ever, that he was a little sceptical about the magni- 
tude of the skin friction. For while he was pre- 
pared to admit that Froude’s data understated the 
skin friction of the painted and plated ship the 
value deduced by the author, if applied to warships, 
could only be substantiated on the assumption that 
the efficiency of the propellers had been seriously 
underestimated and the resistance of the append- 
ages overstated. As regards the comparison of the 
new formula with the results of the Greyhound, it 
must be remembered that the copper surface of the 
latter had deteriorated with age. An important 
feature of the results was the correspondence 
between the skin friction, as calculated by the 
author’s formula, and the total resistance both of 
the Yudachi and its model at speeds of 9 knots and 
less. He would have thought that even at these low 
speeds there would have been some surface dis- 
turbance and wave making. If this were so some 
residual resistance must be present. A straight 
line corresponding to an index of 1-825 might as 
reasonably average the points on the logarithmic 
curve given in Fig. 12 of the paper as that for the 
index of 1-9 used. He wondered whether the author 
had endeavoured to obtain a curve with such an ex- 
ponent, especially as the agreement between his 
results and Froude’s was closer at low speeds. At 
the higher speeds the “idle ’’ items in the resist- 
ance of the towed ships caused by the method of 
towing might be of greater importance than at low 
speeds. 

Mr. 8. V. Goodhall said that before passing judg- 
ment on the paper it should be remembered that it 
only represented a part of the author’s work on 
frictional resistance. In a paper that was shortly 
to be published by the Japanese Society of Naval 
Architects certain points which might now seem 
obscure would be cleared up. For example, the 
high index figure of 1-9 had been chosen as the 
result of three years’ experiments and was put| 
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important addition to our knowledge of the subject, 
which had previously depended on the experiments 
on the Greyhound, and on some investigations 
carried out on the Hamburg by Dr. Kempf with 
single plates let into the hull. He congratulated 
the author on having had the opportunity of 
obtaining such results, and on the excellent use he 
had made of them. The general deduction that 
could be drawn was that Froude’s method gave too 
low a value for the skin resistance of all ships, 
the difference in the total resistance being from 
16 to 23 per cent. Thrust measurements made 
on trials by the staff of the Teddington tank 
indicated that the thrust was greater than that 
calculated from the effective horse-power by 
Froude’s method. The difference was not, however, 
as great as that given by the author. He agreed 
with Mr. Payne that the index might as well be 
1-825 as 1-9. In Fig. 13, K, was given a constant 
mean value, but it might vary by as much as 30 per 
cent., and could be drawn as a sloping line without 
straining the experimental results unduly. Turning 
to Fig. 11 in the paper, he had taken the resistance 
at 800 ft. per minute, and recalculated it for other 
speeds on the assumption that the index was 1-83. 
The new curve fell below the lowest experimental 
points, thus showing that the errors due to race 
effect, yawing, &c., were probably cumulative. 
The author’s formula for Ry was not dimensionally 
correct. If dimensions were given to the resistance, 
area and speed K, must involve both speed and 
length, like Reynolds’ number. The length had to 
be raised to the small power of —0-065, K, was, 
therefore, not constant, but varied with increasing 
length. It followed that the formula must be 
considered as derived from experiment, and had 
no theoretical justification. 

The Chairman said that sister destroyers often 
showed differences in resistance due to variations 
in the hull. He would like to know the conditions 
on the Yudachi in this respect. 

The author, having intimated that he would 
reply fully in writing, said that at low speeds the 
wave system could be neglected when the ship was 
towed by cable. At high speeds, such as those 
used on the Yudachi, there was a wave system, and 
this could not be eliminated by using spars. As it 
was considered that the effect of wake could be 
estimated, it was thought better to tow by rope. 
As regards the dimensional correctness of the 
formula, this point would be discussed in a paper 
that was shortly to be published. He agreed that it 
might be termed empirical. The coefficient of 
skin effect had been calculated for thick planks, 
and for more than 100 ships’ models. It could, 
however, be obtained empirically from the displace- 
ment curve. He thought that 1-9 was the most 
correct value. 


Tue INFLUENCE OF VISCOSITY. 


A paper on “The Influence of Viscosity on 
Thrust and’ Torque of a Propeller Working near 
the Surface,” was then read by Dr. G. Kempf. 
When testing self-propelled ships’ models in light 
|condition, it was found, he said, that the thrust 
| and torque diminished more rapidly than would 
| be expected from the immersed area of the propeller 
jonly, and that in certain cases the diminution o 
| thrust of the ship’s propeller was greater than that 
of the model propeller. The conclusion was that 
viscosity came in when the tips were working 
near the surface and caused air to be sucked down 
into the propeller. The influence of immersion on 
a four-bladed model propeller, 0-3 in. in diameter, 
was measured at a constant Reynolds’ number for 
equal slip at every immersion, and at different 
speeds of advance, and a diminution of thrust and 








forward with a full knowledge of all previous work. | torque was found to begin at a certain angle of slip 


Nevertheless it seemed high and the reason for its | 
idoption must be carefully investigated. He 
would like to know whether Admiral Hiraga had | 
considered towing the ships outside the screw race | 
in detail and what his reason was for towing imme- | 
diately behind. He would also like to have an| 
explanation why the tug boat results did not agree | 
so closely with the estimate as those for the plank | 
ship and destroyer. Perhaps it was due to the fact | 
the appendages had been left on. 
Dr. Todd remarked that the paper formed a most 


in the neighbourhood of 55 per cent., even with 
deep immersion. This might be the place where 
stalling commenced at the inner sections of the 
blades, for it would be seen that this was where the 
thrust and torque broke down rather suddenly, 
owing to air being drawn in. At higher speeda more 
air was sucked down and the stalling point was 
reached at lower slip ratios. The same effect was 
also noticeable when the tips emerged from the 
surface. For propellers working near the surface, 
therefore, the effect of viscosity must be taken into 
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account for higher Reynolds’ numbers than for 
propellers working deeply immersed. The effect 
began to be noticeable when the tips approached 
nearer the surface than one-third of the propeller 
radius, and when the slip ratio and the angle of 
incidence for the blade sections became great 
enough for stalling to take place, i.e., at a slip 
ratio higher than about 50 per cent. The limit 
when thrust and torque decreased had not yet 
been reached, but it seemed that with Reynolds’ 
numbers above 5 x 105, the effect became gradually 
less. 

The only speaker on this paper was Dr.-Ing. F. 
Gebers, who said that it gave him an opportunity 
to direct attention to another type of propeller in 
which the viscosity was of great importance. This 
was the semi-submerged propeller, the results with 
which were not the same as with total submergence 
owing to viscosity of the water. Tests made in 
Vienna with a propeller of this type and one quarter 
full-size showed that it only transmitted 65 per eent. 
of the power as calculated from tank experiments. 
When the number of blades was reduced from three 
to two, however, this difference disappeared. 


Skin-FRicTiIon CoRRECTION. 


The third paper dealt with at this session was 
entitled “Skin Friction Correction,” and was 
presented by Professor L. Bairstow. One of the 
main conclusions which was to be drawn from the 
skin-friction or boundary-layer theory was that 
models tested in accordance with Froude’s law of 
corresponding speeds should not be too small. 
The product of the towing speed in feet per second 
and the length of the model in feet should aiso be 
not appreciably less than 100 for tests in water. 
This enabled a formula connecting skin friction 
with wetted surface and speed to be used to give 
a reliable correction to model tests, whether on flat 
surfaces or on streamline bodies. The typical 
experiment was the measurement of resistance as 
the relative speed of model and fluid changed. In 
all cases of ship and airship models, the resistance 
at very low speeds was calculable ; at some speed, 
often referred to as critical, a change occurred to 
turbulent, as contrasted with laminar flow, a 
transition range being present between the complete 
change from one to the other. Above the transition 
range a relatively high degree of certainty of 
experiment was achieved, but the transition stage 
could not be trusted to occur in the same region in 
different tests. 

The theorem of dynamical similarity for viscous 
fluids was deduced and verified experimentally by 
Osborne Reynolds, and was generalised by Rayleigh 
in a form now internationally accepted. It was 
that the resistance of an immersed body could be 


expressed by 
af (=) 
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ky = oWig 
where F was the force, V the relative velocity of 
body and fluid, S the wetted surface, / the length 
of the body, and y the kinematic coefficient of 
viscosity. This equation was incomplete until 
the function f was known, and for practical pur- 
poses the final resort was to experiment. The 
equation, however, clearly implied that a curve 
could be drawn connecting the resistance coefficient 


ky and uh the latter quantity being so important 


that it was known as the Reynolds’ number, and 
was internationally denoted by R or RN. 

Evidence showed that transitional flow began 
at R= 10°. The resistance coefficient, in both 
laminar and transitional flow, was then 0-00212, and 
much less than the value of 0-00338 associated 
with this Reynolds’ number in turbulent flow. 
At R = 10°, the resistance coefficient for transitional 
flow was above that for laminar flow, but below 
that for fully-developed turbulence. At R = 10°, 
full turbulence had developed. The starting and 
ending of the transition stage depended on the 
experimental conditions, and varied with the rough- 
ness of the wetted surface and the steadiness of the 
air and water. On the other hand, turbulent 
conditions were not sensitive to surface conditions 
or steadiness of the stream, and in making a test 
of a ship’s model, it was, therefore, desirable to 
choose R so that the flow was mainly turbulent. 
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This was what was meant by saying that the model 
must not be too small. For the standard surface 
used on the boards tested at the National Physical 
Laboratory, R = 10° was sufficient, but with the 
smoother surface of wax models, a higher value, | 
10°, or 10°, was advisable. When this condition | 
had been satisfied, correction from model to full} 
scale could be made by using the formula ky = 
0-019R~! On the other hand, if the model were | 
too small, errors of 50 per cent. of the total frictional | 
resistance were not improbable. 

The above figures for the beginning of transitional | 
and turbulent flow held good for streamline bodies | 
in air, and no doubt were true for motion through | 
water. When the surfaces were uniformly rough, 
there was also a stage of laminar flow followed 
by a transition stage, and later by turbulence. 
But the rougher the surface, the smaller the value | 
of R at which transition occurred, while the type | 
of formula for turbulent flow changed, the frictional 
resistance coefficient increasing and tending to 
become independent of the Reynolds’ number. To 
carry out an investigation as fully as that for 
smooth surfages, it would be necessary to reproduce 
the roughness of a ship to scale, and to test a sub- 
merged model over a large range of Reynolds’ 
numbers. As this would involve measurements of 
almost impossible complexity, attempts had been 
made to analyse simpler experiments in helpful 
form, but without final conclusions of great precision 
being reached. Some tests made by Nikuradse on 
rough pipes showed that the resistance coefficient 
was increased by rather more than 50 per cent. at 
large values of R, but the results were not easy to 
interpret in terms of ships’ models, for the reason 
that new fluid was not being continually encountered 
Skin friction was produced by the retardation of 
fluid near the moving surface, and occurred entirely 
in a comparatively thin layer called the boundary 
layer. The limits of this layer were not very 
definite, but for turbulent flow it was found by 
K4rman’s formula that 10 ft. from the bow of a 
ship moving at 30 ft. per second the thickness was 
about 24 in. Farther forward smaller roughnesses | 
would matter, while towards the stern it was 
probable that greater protuberances could be 
permitted without serious addition to the resistance. 

The effects discussed could be illustrated by a} 
series of experiments in air, during which a stream- 
line model of circular cross-section and of fineness | 
ratio 3 to 1, was tested at speeds from 30 ft. to | 
90 ft. per second. The overall length of the model 
was 70 in. and the maximum diameter 23-2 in. 
The surface was smooth. Threads were placed in 
rings at axial distances from the nose of 3 in. and | 
6 in. The diameters of these rings were 10 in. and | 
i4 in., respectively, and the threads were 0-025 in. 
in diameter. The bare body gave resistance in the 
transitional stage over the whole range of speeds. 
At 30 ft. per second, a thread 3 in. from the nose 
increased the resistance coeflicient from 0-00195 to 
0-00276 and introduced marked turbulence. The 
addition of a second excrescence raised the co- 
efficient to 0-00315 and the flow to full turbulence. 
\ thread 0-025 in. in diameter projected into | 
the moving stream at 6 in. from the nose at 
low values of Reynolds’ number. At the higher 
speeds strings at either 3 in. or 6 in., produced full 
turbulence. The results suggested a _ possible 
method of test in small tanks, where it was difficult 
to attain a sufficiently high value of Reynolds’ | 
number by direct means. 
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Dr. T. von Karman pointed out that a very full | 
bibliography on the subject dealt with in the paper | 
had been prepared by Professor B. M. Jones and | 
could be obtained from the Aeronautical Library, | 
Washington. 

Dr. G. Kempf said that he hoped to get a great | 
deal of help from tests made on aeroplanes with | 
certain roughness of surfaces, as even in their new | 
tank at Hamburg it was only possible to work | 
with relatively small Reynolds’ numbers. It might 
be possible to do something on large ships by leaving | 
rivets proud temporarily. 

Mr. M. P. Payne remarked that while the author 
suggested that the product of the towing speed in| 


feet per minute and the length of the model in feet | 


should not be less than 100, at Haslar they found 


that a minimum figure of less than half this gave | 


| showing 


| members. 
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consistent results, both for surface and submerged 
models. In fact, a model 16 ft. long could 
towed at a speed of 2-5 ft. per second with satis- 
factory results. The importance of an inferior 
limit to the size of models to avoid abnormal viscosity 
effects had been appreciated since Froude’s experi- | 
ments in 1867. With reference to the author's | 
investigation into the skin friction of rough surfaces, 
it would be interesting to know whether he had | 
considered Froude’s experiments on roughened | 
planks. He had found that the resistance when the | 
planks were covered with sand was some 75 per cent. 
to 125 per cent. greater than when varnished. In| 
recent years the effect of roughening with fine 
sawdust had been tried at Haslar, the results 
that the skin friction was more than | 
doubled by this means. Trials made on ships for 
different periods out of dock indicated that, owing 
to fouling, the skin friction increased at the rate 
about } per cent. per day in temperate zones and 
at about twice that rate in tropical zones. 

In reply, Professor Bairstow said that it was 
important to ascertain the correct Reynolds’ number. 
In the air tunnel at Teddington it was possible to 
test at a pressure of 25 atmospheres, and thus get a 
Reynolds’ number corresponding to full scale on a 
model. Though this might not be possible with 
ships they might go some of the way. He did not 
regard the value of 100 as essential, though he | 
would try to approach it. 


ANNUAL DINNER. 

The dinner of the Summer Meeting took place on 
Wednesday, July 11, the chair being occupied by the 
President, The Right Hon. Lord Stonehaven, P.C., 
G.C.M.G. The toast list contained two unusual 
features, for after the loyal toasts had been honoured, 
the Chairman proposed ‘‘ The Sovereigns and Heads 
of Other States,” and “To the Memory of William 
Froude.” Lord Stonehaven then proposed the 
toast of “‘ Our Guests,”’ and in doing so referred to 
the guests from abroad, who by doing such dis- 
tinguished work in their own countries added lustre 
to the Institution of which many of them were 
The Tank Conference was an excellent 
example of successful international co-operation. 
Science and progress only were considered which, 
freely shared amongst themselves by the participat- 
ing countries, benefited not only them, but humanity 
at large. Monsieur Emmanuel Rousseau, President 
of the Association Technique Maritime et Aero- 
nautique and General G. Rota, R.I.N., responded in 
complimentary terms. The next toast, ‘“ Ships,” 
was proposed by the Right Hon. Lord Macmillan, 
P.C., K.C. In scientific knowledge, as exemplified 
by naval architecture, he said, there were no 
frontiers and no bond of union could be greater or 
better than that created by science. As Chairman 
of the 1851 Exhibition Commissioners he was glad 
to see that a portion of the surplus derived from 
that exhibition had been used in the founding of a 
scholarship in naval architecture, thus giving a 
stimulus to the training of recruits’for a vital 
industry. The First Sea Lord, Admiral Sir Ernle 
Chatfield, G.C.B., in reply, drew some parallels 
between the state of ships in the old days of wood 
construction and modern conditions. The builders 
of wooden ships could not have foreseen the Rodney, 
the Mauretania, and the Ile de France, and the 
future might hold similar unexpected developments. | 
The relations between the Institution and the | 
Admiralty had always been harmonious, and he | 
thought that the grant of 2,000/. to William Froude | 
had been the best investment a State had ever| 
made. All the seafaring nations of the world had 
benefited by it. In honouring William Froude, it 
was well to remember that in Sir Charles Parsons, 
Great Britain had produced another pioneer with 
a great influence on maritime affairs. After the 
health of the Chairman had been drunk, on the 
motion of Sir Archibald Denny, and had been} 
acknowledged by Lord Stonehaven, the function 
terminated. 





(To be continued.) 








CANADIAN Iron AND Street Propvuction.—The pro- 
duction of piz iron in Canada during May amounted to 
38,189 long tons, as compared with 27,355 tons in the 
previous month. For the first five months of the 
current year the total output has been 120,521 tons, 
whereas the corresponding figure for 1933 was 35,353 tons 


| (23 in.) in thickness. 


| I sections, are fabricated square tubes. 
| longitudinal members of the bogie frame are also 
| built up from separate plates welded together, and aré 





[JULY 20, 1934. 


THE MICHELIN PNEUMATIC-TYRED 
RAIL CAR. 


WHEN describing the summer visit of the Institution 
of Automobile Engineers to France, on page 726 of our 
last volume, a brief reference was made to the latest 
model of Michelin rail car recently put into service 
between Le Mans and Angers on the French |’Etat 
system. This car is illustrated in Figs. 1 to 4, oppo- 
site, but before describing it, a reference may be 
made to the performance of some of the earlier types. 
The first model put into service, described in 
ENGINEERING, vol. cxxxii, page 294 (1931), was a 
24-seater with a gross weight of 7 tons 8 cwt. The 
engine was a 4-cylinder Panhard model, developing 
95 b.h.p. at 2,200 r.p.m. The maximum speed was 
62 m.p.h., the distance required to accelerate from zero 
to 50 m.p.h. was 1,400 yards, the stopping distance 
from 50 m.p.h. was 100 yards, and the pay load was 
28 per cent. One of these vehicles, put into service 
on the Chemin de Fer de i’Est in March, 1932, has 


| covered a total of 113,000 miles, and still maintains a 
| daily service of 235 miles with 110 stops. 


As reported 
in ENGINEERING, Vol. cxxxiii, page 268 (1932), another 
of these cars was demonstrated in England in February, 
1932, and made a very favourable impression. A 36- 
seater model was introduced in 1933, with a gross 
weight of 10 tons 4 cwt. This was driven by an 
Hispano 12-cylinder engine, developing 180 b.h.p. at 
3,000 r.p.m. The maximum speed was 65 m.p.h., 
the distance required to accelerate from zero to 
50 m.p.h. was 950 yards, the stopping distance from 
50 m.p.h. was 100 yards, and the pay load was 30 per 
cent. In the same year a 32-seater “ speed” type was 
introduced, with a gross weight of 9 tons 17 cwt. This 
was also driven by a 12-cylinder Hispano engine, but 
with an output of 250 b.h.p. at 3,000 rpm. The 
maximum speed was 87 m.p.h., the distance required 
to accelerate from zero to 50 m.p.h. was 550 yards, 
the stopping distance from 50 m.p.h. was 100 yards, 
and the pay load was 23 per cent. At the present time, 
there are 25 lines in France operated by rail cars 
of one of the above three types, constructed by 
Messrs. Michelin et Cie, Clermont-Ferrand, the daily 
mileage being 4,500, and the total mileage covered 
to date being 1,500,000. In addition, a large mileage 
has been covered with a special narrow-gauge colonial 
model operating in Madagascar, French Equatorial 
Africa, Mozambique, and Portuguese East Africa. 
The first of these cars has covered over 40,000 miles 
on the Madagascar railways without a single mishap. 

Turning now to the new model, which has fixed 
seating accommodation for 48 persons, with accommo- 
dation for 8 further persons by folding seats along the 
central corridor, it may first be noted that a remarkable 
improvement has been secured in the pay load, which 
has been increased to 37 per cent. This result has 
been achieved by a careful process of weight elimination, 
and is probably only possible with a pneumatic-tyred 
vehicle, since the freedom from shock resulting from 
the tyres enables very light scantlings to be employed 
without risk of fracture from vibration and sudden 
shock. A general view of the car is given in Fig. 1, 
and it will be noted that the conning tower, referred 
to in ENGINEERING, vol. cxxxv, page 653 (1933), 
when discussing the 36-seater model, has been retained. 
This tower, which results in an overall height of 
12 ft. 5 in., simplifies the design as it enables the car to 
be driven in either direction from a single control cabin, 
thus simplifying the control gear, increasing the 
available space for passengers and luggage, and saving 
weight. The passenger accommodation is shown in 
Figs. 2 to 4, and it may be noted that the seats are of 
the fixed type, half the passengers facing in each 
direction. Entrance doors are provided on both sides 
at each end of the car, there is a lavatory at the front 
end, and a large baggage space at the rear, separated 
from the main compartment by partitions. The 
unladen weight is 7 tons 16 cwt., and the pay load 
4 tons 18 ewt., an average weight of luggage of 33 lb. 
per passenger being permitted. The frame members 
are of the usual channel section, but are made up of 
three separate pieces welded together, the flange being 
3 mm. (}in.) in thickness, and the webs being 5 mm. 
}} It is stated that the saving in 
weight resulting from the employment of the fabricated 
members is some 4 cwt. per car. It will be observed 
from the illustrations that the car is carried on two 
8-wheeled bogies, two of the axles on the normal 
leading bogie alone being driven. A further example 
of weight reduction is afforded by the bogie axles, 
which instead of being of the standard forged-stee! 
The main 


further lightened by openings in the flanges. They ar 
braced together by transverse members either welded 
or riveted in position. The guides working in the 
horn plates are welded to the axles, and the horn 
lates themselves are welded to the main frame 
Cagitedienl members. The body is carried on four 

















tn tainted 








engagement, and provides four forward ratios. 


of the car, 


JULY 20, 1934.] 


SIXTEEN-WHEELED PNEUMATIC-TYRED RAIL 


CLERMONT-FERRAND, FRANCE. 


CONSTRUCTED BY 


MESSRS. 


BNGINEERING. 


MICHELIN ET CIE, ENGINEERS, 


73 


CAR. 








’ 
- | 
ag | 
ii i 





z 























~ one 
4558.8.) 


slides, two plain and two of the ball-bearing type, 
disposed symmetrically with respect to the centre of the 
bogie, and mounted on the main side members of the 
frame. Rubber pads are inserted between the body and 
the slides. All longitudinal or lateral forces between 
the bogies and the main frame are transmitted by the 
central pivots. The suspension is of very simple type, 
ind consists of two helical springs per wheel. 

\s in the earlier 32- and 36-seater models, the engine 
is a 12-cylinder Hispano medel with overhead valves. 
The cylinder bore and piston stroke are each 100 mm. 
34 in), and the engine develops 220 b.h.p. at 
3.000 r.p.m. The compression ratio has been raised 
to6to 1 to obtain the increased output. The weight 
engine, clutch, and gear box is 450 kg. (992 lb.) 
ind the consumption on full load at 80 km. per hour 
8 0-48 litre per kilometre. The radiator, which can 
be seen in Fig. 1, is of the automobile type. The 
ear-box is of the ordinary spur-gear type, with sliding 
Trans- 
mission is by Cardan shaft to the third axle of the 
front bogie, the reverse being obtained by sliding bevel 
gears on this axle. The wheels on the second and third 
ixles of the front bogie are coupled by chains, none of 
the other wheels being driven, as already mentioned. 
lhe wheels are of the flanged disc type, and are quickly 
detachable. The steel guide flanges, which were 
ittached directly to the wheels in the earlier models 
I were liable to cause objectionable noise, 
particularly when the vehicle was on a curve. This 

ise has been completely eliminated in the latest 
model by the interposition of a rubber ring between the | 
flange and the steel dise on which it is carried. The 
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outside diameter of 875 mm. The width is limited by 
the width of the rails, imposing a severe restriction on | 
the permissible weight on each wheel. Actually, with 
the car fully loaded, this has been reduced to 1,840 Ib. | 
The normal inflation pressure for the tyres is 95 |b. 
per square inch. Two spare wheels are carried, “4 
time required to change a wheel being little more than 
that required for a road vehicle. Brakes, operated on 
the Lockheed system, are fitted to all wheels, the 
| systems for the two bogies being quite independent. 
| The braking distance from 80 km. (50 miles) per hour 
normal circumstances is 200 m, (218 yards), 
but can be reduced to 150 m. (114 yards) on wet rails 
or 100 m. (109 yards) on dry rails in emergency. The 
remarkable efficiency of the braking system was 
demonstrated in a striking manner on one of the 
earlier models with the same nominal braking coefficient. 
On one occasion, when running at 56 m.p.h., the driver 
of this vehicle saw people walking on the track within 
65 yards. By an emergency application of the brakes, 
the car was actually brought to rest within 64 yards. 
Apart from reducing the weight of the chassis, every 
practicable means has also been taken to reduce weight 
on the body. The plating is in aluminium throughout, 
and all such fittings as the brackets for the luggage 
racks are made in light alloy. The body is lined 
throughout with heat-insulating, material, and ample 
ventilation is assured in hot weather by the drop 
windows. Heaters are provided for winter use, and 
the vehicle is electrically lighted, with electric head 
and signal lights. No buffers are fitted, but couplings 
are fitted to enable the car to be towed or pushed. 
| The leading dimensions are given in Figs. 2 to 4 








tyre rims are for 125 mm. by 610 mm. covers, with an 'The maximum speed is 105 km. (65-5 miles) per hour’ 
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and the normal cruising speed is 90 km. (56 miles) 
per hour. A speed of 85 km. (53 miles) per hour can 
be maintained on a gradient of | in 100, falling to 
70 km. (44 miles) per hour on a gradient of 1 in 30. 
The car can attain a speed of 80 km. (50 m.p.h.) from 
rest in a distance of 900 m. (910 yards). As stated in 
our previous reference to one of these vehicles running 
between Amiens and Paris, the absence of noise at 
high speeds is very noteworthy, the noise produced 
by passing over the rail joints, in particular, being 
quite imperceptible. As would be anticipated, in view 
of the pneumatic tyres, the car runs much more 
smoothly than a corresponding unit with steel tyres, 
and although the actual movement of the body is 
probably more than that of a normal rail car due to 
the light weight, the periodicity is relatively slow, and 
does not give rise to any feeling of discomfort. 








Tue Farapay Socrery.—A_ general discussion on 
Colloidal Electrolytes will be held at University College, 
University of London, from Thursday, September 27, to 
Saturday, September 29, inclusive. An introductory 
paper will be read by Professor H. Freundlich on Se ptem- 
ber 27, and the subsequent papers will cover general, 
special and technical subjects. The proceedings will 
include a Guest Night Dinner and the annual general 
meeting of the Faraday Society. Advance proofs of the 
reports for discussion will be available free to members 
of the Faraday Society and price 10s, to others. Appli- 
eation for them should be made before September 3. 
Further particulars can be obtained from the Secretary, 
Mr. G. 8. W. Marlow, 13, South-square, Gray’s Inn, 
W.C.1. 
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CONTINUOUSLY - EVACUATED 
X-RAY TUBE. 


Tue equipment at the Sheffield Radium Centre, 
which was opened by H.R.H. the Duchess of York on 
Thursday, July 5, comprises two X-ray tubes and 
their associated equipment. These tubes have been 
designed with the minimum of complications, and two 
patients can be treated simultaneously with them. 
Cheir manufacture has only been rendered possible by 
the production in the Research Laboratories of Messrs. 
Metropolitan-Vickers Electrical Company, Limited, 
r'rafford Park, Manchester, of a range of low vapour 
pressure oils. These oils are used as working fluids in 
condensation pumps, and enable the highest vacua to 
be obtained without the employment of liquid air or 
other cooling media. A _ considerable amount of 
experience has already, we understand, been gained 
on the pumps, both for the evacuation of dismountable 
radio valves, and in connection with continuously 
running vacuum apparatus. In fact, Dr. T. E. 
\llibone has demonstrated that X-ray tubes, operating 
under laboratory conditions at pressures up to 450,000 
volts can be run in this way, and, as a result, has 
designed the tube which is depicted herewith. This | 
illustration shows the tube mounted on a temporary 
stand, a short applicator defining the X-ray beam. 

The tubes which are in use at Sheffield are of | 
this pattern and, it is claimed, possess two great | 
advantages. The filaments and targets are easily | 
replaceable, so that the costly renewals necessary in 
a sealed-off tube are eliminated. Moreover, once 
the tube has been conditioned, no great care is needed | 
in applying the high voltage, and the delay of anything 
up to 10 minutes, which is essential with sealed-off | 
tubes, in order to avoid puncturing the fragile glass | 
envelope, is avoided. The tube, which is con- 
tinously rated at 200,000 volts direct current and 
10 milliamperes, is of robust design. The target is 
at earth potential, and can, therefore, be water-cooled 
from the mains. The external spark-over voltage is 
tbout 300,000, while that of the internal parts 
is much higher. It has been found that 6 kW can 
be dissipated in 1 sq. em. of gold target. In order to 
overcome the difficulties imposed by the presence of 
the pumps when shutting down, the target is made 
40 that it can be rotated. Applicators are employed | 
for defining the beam, and these can be utilised for 
about 300 deg. round the tube axis. The complete tube 
can also be moved vertically through a distance of 
5 ft., a special mechanism with dual control being | 
supplied for this purpose. The tube is lead lined, 
and, it is claimed, completely safe. The continuously- 
evacuated rectifiers, which have replaced the sealed -off 
type first used, are made of electrical porcelain, and 
steel, and are evacuated by a standard pumping set. 
Filament renewal can be rapidly carried out. 

The whole equipment is completely automatic, and 
can be started up in the correct sequence, ending with 
the switching on of the filaments, by pressing a push 
button. The electrical circuits are controlled according 
to the vacuum conditions by vacuum relays, and their 
state and that of the vacuum circuits are shown on an 
illuminated diagram. 











THE ALKALI REPORT, 1933 


AN interesting and very important effect of modern 
developments in technology is referred to in the early 
part of the 70th Annual Report on Alkali, &c., Works, 
by Mr. W. A. Damon, the chief inspector, when stating 
the reasons for the change of the headquarters of the 
District Inspector for the North of England from 
Newcastle to Darlington. It seems that the intro- 
duction of the electrolytic decomposition of brine has 
caused chemical manufacturers to seek the brine areas, 
where there is electric power available, rather than 
transport salt to the coalfields. Newcastle, which in 
past years was one of the important centres of the 
chemical industry, has in consequence lost much of 
its prominence. Half a century ago there were 21 salt- 
cake and wet copper process plants there ; to-day 
there is but one wet copper works, while the last 
saltcake plant was shvt down at the beginning of the 
year 1932. Of the 37 vhemical works registered under 
the Alkali Act in 1908, many of which were of con 
siderable importance, only 19 remain. 

The report referred to, copies of which can be 
obtained from H.M. Stationery Office at a price of 
ad. net, gives evidence of the improvement in the 
chemical industries in the several statements of the 
district inspectors. In the north of England all 
industries under inspection, except cement, have shown 
increased activity. It was particularly marked in the 
ease of coke ovens, which are still mainly dependent on 
the iron industry, and in chemical works in the West 
Riding of Yorkshire, which have responded \o improve- 
ments in the woollen industry. The new plant for the 
hydrogenation of coal at Billingham, and a new factory 
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may be expected to help the return to prosperity on 
the Tees, while a new cellulose paper plant at Wigton, 
Cumberland, may be 
area. At Scunthorpe, four batteries of coke ovens have 
been restarted, and there has been a marked change 
in the demand for acids from the textile trade in the 
Dewsbury area, and from the dyestuff manufacturers. 
Though there was a good improvement in heavy 
chemicals in the Midlands, the sulphuric-acid plants 
have shown a reduced output because of their depen- 
dence on the manufacture of sulphate of ammonia, 
and on the Nottingham lace trade. The sales of super- 
phosphate in the south-west of England and South 
Wales have increased, due to the improved conditions 
in the farming industry caused by the wheat quota 
scheme. 
south-eastern counties, improvements were noted in 


the heavy chemical industries, and in sulphuric acid | 


and superphosphate. The fine chemical trade was 
generally brisk, but exceptions had to be noted in the 
production of arsenic and antimony sulphides for the 
rubber industry, and in the manufacture of bisulphite 
liquors for preservatives. 


A total of 56,473 tons of salt was decomposed in 1933 


by the saltcake process, an increase of 2,825 tons over 
the previous year, and a further 5,092 tons was dealt 
with by the wet copper process, which was 1,947 tons 
less than in 1932. In two cases only were obnoxious 
chimney escapes in excess of the statutory limits, 
and in both the cause was insufficiency of water in 
the absorbing apparatus, which was immediately 
remedied. Low-level escapes were still the cause of 
many complaints. One complaint, regarding ammo- 
nium-chloride fumes, was found to be the result of 
low-level escapes of acid fumes from a saltcake plant 
beside an ammonia plant. This was the unfortunate 
result of having two such processes in operation in 
Measures were taken to reduce the 
escapes from each plant to a minimum. In some cases 
the cumulative effects of several low-level escapes have 
caused complaints. 

The policy generally adopted to reduce dust emission 
from cement works was to arrest the dust, either in 
the kiln itself, by an intensive chain system at the 
feed end, or by special dust-arresting devices. The 
chain system appeared to be of less value in reducing 
dust emission in the case of exceptionally long kilns, 
such as those exceeding 250 ft. in length. It required 
careful attention in every case, for if the chains became 
clogged the emission of dust rose to an extent much 
greater than would be the case if no chains were in 
use. Electrical precipitation of dust was under trial 


at a large works, but it was too early to judge the | 


efficacy of the apparatus. 

The acidity of the chimney gases from smelting 
works still remains high. Dilution of the gases was 
not an ideal solution of the difficulty, but, except in 
the case of zinc works, where the concentration was 
sufficient to warrant recovery of the sulphuric acid, 
the only alternative was removal by alkali absorption, 
a somewhat expensive process. Sulphuric acid produc- 
tion in England and Wales rose to 648,461 tons, 


of value in another depressed | 


In the district embracing London and the | 


| in excess of the previous year. Although the statutory 
limit of four grains of sulphuric anhydride per cubic foot 
| Was regarded as a generous one, many cases of excessivi 
escapes had occurred. In the majority of these, the 
| disorganisation of the plant was found to be due to 
| lack of supervision, or inadequate control. It was 
| not always recognised that when plant was worked at 
high pressure it needed more systematic control than 
usual. In one case, the trouble was found to be due to 
| the clogging of dust filters, which caused the draught 
on the burners to be reduced while the chambers 
were overpulled. The difficulties were increased by 
| the simultaneous blocking of the feed pipes by arsenic, 
| due to use of pyrites richer in that element than 
| usual, 

| Though there was a tendency in the gas industry 
| still to regard ammonia recovery as uneconomical, the 
selling price of sulphate of ammonia has _ risen 
to 7l. per ton, and the larger companies should b« 
able to show profitable working, while th> smaller 
concerns would ‘find the manufacture of sulphate, or 
concentrated liquor, a more economical way of dis- 
| posing of ammoniacal solutions than the wasteful 
methods so much in vogue. 

The rise in the price of tin has made the operation 
of scruff furnaces more important. Attention has 
often been directed to the better removal of flux 
|skimmings from the scruff before furnacing. This 
results in the reduction of the emission of hydrogen 
chloride and a better recovery of tin. One large 
concern reported a very definite increase in tin yield 
| from scruff since efficient washing had been practised. 
The statements regarding the conditions of industry, 
| and the experiences recorded during the year for England 
and Wales, applied in general to those encountered by 
| the separate administration for Scotland, under the 
control of Mr. Birkett Wylam, as chief inspector. 





} 








| CANADIAN CoaL TravE.—The production of coal in 
Canada for the first quarter of the current year was 
3,328,147 tons, an increase of 14 per cent. on the figure 
for the corresponding period of last year. Imports of 
coal into Canada totalled 1,688,714 tons during the first 
yuarter of this year, this figure being 17 per cent. higher 
than that for the first quarter of 1933. 


MeMoRIAL TO WoLLaston.—On Wednesday, July 4 
a memorial plaque to William Hyde Wollaston was 
unveiled at 14, Buckingham-street, London, W.1, where 
the great chemist and natural philosopher lived for 
twenty-five years. Wollaston was born at East Der 
| ham, Norfolk, in 1766, and was educated at Charter 
house and Caius College, Cambridge. He was elected 
Fellow of the Royal Society in 1793, and died in 1828 
| Although his original work was of a very diverse ch 
| racter, he made a special study of the platinum meta 

He discovered how to work platinum on a practi 

scale and was the first to detect palladium and rhodium 
| On his death Wollaston left a sum of money for “ th 
| promotion of researches concerning the mineral struct ur 
of the earth”’ and in connection with this a medal! 

bearing his name is awarded annually by the Council « 
the Geological Society. The plaque was unveiled | 

Sir Frederick Gowland Hopkins, P.R.S.. who als 
estes an address expressing appreciation of Wollas 


for the manufacture of titanium products near by,| measured as monohydrate, in 1933, over 10,000 tons | ton’s scientific work. 
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THE INFLUENCE OF FORM ON 
FRICTIONAL RESISTANCE* 
By Genera. G. Rota, R.LN. 

THE method adopted in the various experiment 
tanks, to apply the results obtained from towing 
models to full-size ships, is well-known—division of the 
resistance into two parts : first, the frictional resistance 
calculated according to definite rules ; and second, the 
residuary resistance to which for corresponding speed 
one applies the law of similitude. The ship’s resistance 





is completed by adding to the residuary the correspond- 
ing frictional resistance, calculated as usual. This 
method of Froude’s has required special experiments 


__ Fig.l. 





consider it better to treat the resistance as an indivisible 
whole, and therefore the method is classed as an 
empirical one. It was even suggested recently that it 
would be nearer to the truth to transfer the resistance 
of the model to the ship at “‘ corresponding speed,” 
applying directly the law of similitude, and thus 
E.H.P. = e.h.p. X a*°. But up to now there has been 
no demonstration which would entitle us to apply this 
method. Nevertheless, for over sixty years Froude’s 
method has stood the test of time, and the results 
obtained thereby satisfy us closely enough for all 
practical purposes. However, naval architects now 
believe that this method could be advantageously 
revised, or at least they wish to adopt a uniform 
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with planks to obtain some data on the parameters 
to introduce into the formule#, which express the value 
of frictional resistance in the case either of models or 
of ships. 


Froude’s experiments are classic, and were followed 





VL “ENGINEERING” 
v 


method for these calculations in order to permit a more 
exact comparison of results obtained. 

This question is included in the programme of our 
Conference, and we all wish to reach satisfactory con- 
clusions. There will certainly be some objections ; 














by those of Gebers, based on that conception. |one can say that any change from the usual and par- 
Various formule are used: Froude, Tideman, Gebers, ' ticular method of calculation may bring forth diffi- 
Taste I. 
Dimensions of the Models. | C 93. C 94. | C95 | C 96. C 97 
' ' 
he a de i —-——-— at 
Length on the water-line, metres ’ ..| 5-64 5-64 5-64 | 5-64 5-64 
Length between perpendiculars, metres ‘ 5-40 5-40 5-40 5-40 5-40 
Breadth, metres a . | - 08 | 0-945 | 0-810 0-675 0-540 
Draught, metres i we se — } 0-1614 | 0- 2028 02469 0-291 
Trim, millimetres es +] 15: 17-5 } 20-4 } 24-5 30-6 
etted surface (A), square metres | $3 907 3-$ 3-997 | 3-997 3-997 
\rea of maximum cross-section, square metres .. ..| 60-1084 . 0-1396 | 06-1422 0-1326 
Dis spla *ement in kilogrammes - -} 307-125 25 | 416-187 | 425-165 393-187 
ight of the model, metres . : ‘ , 0-30 | 0-375 0-450 0-525 0-600 





Le Besnerais, Kempf. In all these it is admitted that 
the frictional resistance is the same for a ship-shape 
body as for a plane of the same length and area at the | 


culties in the use of the valuable collections of data 
belonging to every tank establishment, which would 
be obliged to change their methods. This is perhaps 


esting researches made by Mr. Perring in 1925* for the 
determination of the form resistance of supposed ship- 
shape bodies of various forms and proportions, but of 
equal length, equal area of wetted surface and dis- 
placement, have added a valuable contribution to the 
solution of this question, and one might conclude that 
some differences in the calculated values of the fric- 
tional resistance within unimportant limits does not 
involve a serious error in the final results for the full- 
sized ship. 

New researches on this question may, however, 
appear to be justified, and this brief paper is written 
in the hope of arriving at some data on the influence 
of the curvature of the frictional surface on the amount 
of the resistance. With this object in view, we con- 
sidered five models of ships of the same length, derived 
from a given one, changing the scale of the breadths, 
and in a reciprocal one the scale for the heights, settling 
the draught afterwards in order to leave the same area 
of wetted surface. These five models are similar to 
those I described in 1905 in a brief paper presented to 
the I.N.A.+ 

Table I contains the principal dimensions of the five 
models as used for the experiment :—Fig. 1 represents 
the outlines of the transverse sections, 270 mm. apart, 
of the medium model, C.95. Towing experiments with 
the above models were made in the National Tank in 
Rome. The results have been collected and presented 


in the usual form of specific resistance , and in 


= 
s8AV? 
Fig. 2 the corresponding curves of the five models are 
brought together on the abscisse values <= The 


specific total resistance is indicated by full lines. Curves 
representing the specific frictional resistance calculated 
by the usual method are also shown on Fig. 2 by means 
of dotted lines, evidently they are the same for all five 
models. At the point where wave-making resistance 
appears noticeable, so to speak, in the field corre- 
sponding to small speeds, the value of the specific 
resistance are practically the same for the five models, 
and show a notable analogy with the corresponding 
specific frictional resistance, deduced from the usual 
calculations. We could therefore infer that, at least 
in the case of the models now considered, the different 
curvature of the wetted surface has no influence on the 
value of the frictional resistance. 

These experiments cannot be considered as definitive 
because the conclusions to which they lead relate, as 
we have said, only to the particular case considered ; 
but the continuation of these experiments should enable 
us to examine other differently shaped models, but of 
same length and wetted surface. The carrying out of 
experiments on towing a ship under perfect conditions 
of similitude with a corresponding model in a tank is 
to-day greatly to be desired. If we admit that the 
curvature of the wetted surface has little or no influence 
on the value of the frictional resistance, full-scale 
experiments on any ship would also have considerable 
importance, and the comparison would yield valuable 
data. Since 1924, full-scale towing experiments have 
been suggested by the Advisory Committee of the 
Institution of Naval Architects, and on other occasions 
their usefulness has been demonstrated. Only 
Government departments could afford to carry out 
such experiments, which are undoubtedly very expen- 
sive. But so far the question has not yet been resolved. 
On our side we considered some time ago the possibility 
of making, in the Bay of La Spezia, trials of this kind. 
There are many difficulties to be overcome—chiefly to 
ensure a straight run for the towed ship—but we 
anticipate in consideration of the financial help always 
generously given by the Italian Minister of Marine to 
every research directed to the progress of Naval 
Science, that these desirable experiments will eventu- 
ally be made. 








University CoLtteGe or Lonpon, Facurry oF 
ENGINEERING.—The Archibald P. Head Memorial Medal 
and Prize for Electrical Enginee:ing has been awarded 
to Mr. A. C. H. Frost, who also obtained a Diploma in 
Electrical Enginevring with distinction. A_ similar 
Diploma with distinction has been awarded to Mr. T. 
Kilvington. 

Messrs. CG. A. Harvey anp Comrany (LONDON), 
Limirep.—The 60th anniversary of the foundation of this 
well-known firm was reached on July 7, and it is interest- 
ing to note that the founder, Mr. G. A. Harvey, is still 
chairman. The products of the firm include plate and 
sheet metal work, perforated metals, woven wire and 
wire work generally, steel office furniture, galvanised 
goods, chemical plant, &c., all of which are manufactured 
at Greenwich Metal Works, London, 8.E.7. 
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same speed. bs justifible objection, in view of the conservative| * W.G. A. Perring: 
This method has not been accepted without criticism, | spirit. The chief doubt which arises on the validity of | ance of Ships,” Transactions 1.N.A., vol. Ixvii, page 95. 

because some do not admit the separation of the | the formula used for the determination of frictional | 5ee ENGINEERING, vol. cxix, + Page 7 ? Ce, 
resistance into its elements, as above stated, and they | resistance is that no parameter is introduced in it to +G. Rota: “ Experiments with Models of Constant 
Length and Form of Cross- section, but with Varying 
at - | take into account the effect of the curvature of the Breadths' and Drausite,” Tre sions 1.N.A., vol. 

* | 4 ’ naac 

Paper read before the Institution of Naval Archi- | wetted surface, the formula being the same both for | xtvii (part II), page 334. See ENorneertne, vol. Ixxx, 


tects on Tuesday, July 10, 1934. ‘a plane surface and for a ship-shape body. ‘The inter- page 162 (1905). 














76 


THE ENGINEER AND MODERN 
CIVILISATION.* 


By Ste Franx E. Surru, K.C.B., C.B.E., D.Sc., F.R.S. 


Berore science had gained any appreciable status 
the engineer had constructed magnificent roads, built 
fine waterways, erected massive cathedrals, extracted 
metals from their ores, invented valuable tools, such 
as the lathe, and built carriages and ships. One can 
but conclude, therefore, that, either consciously or 
sub-consciously, he followed the principles which nature 
pursues in creating her own structures. If we examine 
one of nature’s structures such as that of a corn stalk, 
or the shell of a snail, we observe that they contain 
the minimum of material to withstand the stresses to 
be borne, and the most expert mechanical engineer of 
to-day, if he possessed complete knowledge of the 
mechanism of stress and was aware of all the properties 
of all materials, would probably be able to design 
nothing so good and certainly nothing better for the 
purpose than the shell of a snail. No doubt our 
engineer forefathers possessed also that wonderful 
intuition, which so many engineers possess to-day, and 
no doubt they profited by their failures as well as by 
their successes. 

The engineer of to-day is, however, distinguished 
from his predecessor by the knowledge that the 
properties of any material depend on the properties of 
the ultimate units of which it is built. Moreover, he 
seeks to find out why there is this dependency, knowing 
that with such information he will be able to produce 
even better structural materials than those now in use. 
The engineer of to-day is therefore better defined, 
not as one who moulds things with his hands, but as one 
who also studies nature and moulds things in accordance 
with the facts learned. 

As for modern civilisation, it is impossible to sum 
it up briefly. It is a very complex structure made up 
not only of the contributions of the engineer, but also of 
much less easily defined contributions of an idealistic 
character. It is the blend of these two cultures which 
forms the civilisation of to-day, but the materialistic 
culture is much more advanced than ever before, and 
it is this which distinguishes our modern civilisation 
so markedly from that of a hundred years ago and even 
from that when this Institution 
years ago 

The composite work which makes up our civilisation 
looks quite different when surveyed through the 
spectacles of an electrical, a civil or a mechanical 
engineer; and it is as well to examine the picture 
more carefully to if there are any outstanding 
features not readily seen by the untrained eye. The 
electrical engineer would emphasise that in the last 
fifty years the output of electrical machinery in Great 
Britain alone has increased from zero to 21,000,0001. 
in 1930. He would point out how the work of Maxwell, 
Marconi, Lodge and others has led to outstanding 
developments in the field of communication and 
would remind us that the gasfilled lamp represents 
the results of more research on the structure of 
matter than any other single article in common use. 
Finally, he would point to the 4,000 route miles of 
the grid over which 13,500,000,000 kWh are trans- 
mitted every year. The civil engineer would describe 
a very different kind of picture. He would remind us 
of the great harbours, the roads, the railways and 
the bridges he has constructed. He would point with 
pride to such examples of his work as the dam and 
canal systems in the Sudan and India and to the 
reduction of epidemics and diseases resulting from 
improvements in water supply and sanitation. The 
mechanical engineer would look at the materialistic 
picture with the eye of a general contributor, since he 
produces the machinery used by the others. Although 
the wheel and axle, the lever and pulley and the screw 
were known in prehistoric times it is not their invention 
that has affected our modern civilisation. It was not 
until Maudslay devised the slide-rest that the latter 
became an instrument of precision and it was the 
exact scientific screw system developed by Whitworth 
and the true straight edge and the true plane surface, 
which have led to the development of modern machines 
and modern Without if the internal 
combustion engine had been invented it could not 
have been made, even if steel and all the necessary 
alloys had been available , 

The question whether there are any outstanding 
features in this era which distinguish it from former eras 
can, therefore, be answered by saying that the great 
characteristics of the age in which we live are the 
applications of non-manual power to machinery and 
the abundance of food. In examining the picture 
of the prime mover, I shall look at it through the 
spectacles of the scientist and endeavour to find out 
why the industrial revolution came when it did and 


see 


tools. these 


Seventh Quadrennial Gustave Canet Memorial Lecture, 
delivered before the Junior Institution of Engineers on 
Thursday, June 28 
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not thousands of years before. The reason is that 
knowledge of the physics of gases and liquids and of 
pressure was almost non-existent in those days and 
without such knowledge progress was impossible. It 
was Pascal, the mathematical physicist, who showed 
that a pressure exerted upon a fluid is transmitted 
in all directions, and it was Torricelli who discovered 
that the atmosphere exerted a pressure. This was 
one of the great discoveries of the seventeenth century. 
Boyle also made a distinct contribution to the know- 
ledge required for steam engine practice when he 
proved the relationship between the pressure and 
volume of a constant mass of gas. The knowledge 
obtained by Torricelli and Boyle was used by Papin, 
who observed that a small quantity of water made 
a large volume of steam, and that this steam appeared to 
have all the elastic properties of air. I can but surmise 
that Papin concluded that if he condensed the steam 
a vacuum would be produced and that water might 
thus be caused to rise to a higher level by the pressure 
of the air. In this way atmospheric engines such as 
those of Worcester, Savery, Newcomen, and the early 
models of Watt arose. It was only when steam was 
used at high pressure and allowed to do work by 
virtue of its elastic properties, as in Trevithick’s engine, 
that there was departure from the simple atmospheric 
principle. 

With such scant knowledge of the internal mechanism 
of gases the nineteenth century began. The scientist 
looking at the picture of that period sees over 10,000 
steam engines in use in England developing in all 
about 200,000 h.p. And all these engines were based 
on a knowledge of atmospheric pressure and the elas- 
ticity of gases, though Carnot had already written his 
wonderful paper on the motive power of heat. There 
was, in fact, practically no knowledge of the nature of 
heat. though as far back as 1756 Black had discovered 
latent heat. He had pondered over the slowness with 
which ice melts and water disappears in boiling and 
concluded, since the “ caloric”’ put into the boiling 
water did not raise its temperature, that the heat was 
latent. Watt, who was in close contact with Black, 
measured the change of volume when water vaporised. 
He no doubt saw that the atmospheric engine worked 
best when the cylinder was hot and the condenser as 
cold as possible, and hence concluded that the best 
efficiency was obtained when the heat was introduced 
at a high level and rejected at the lowest possible level. 
Nearly fifty years after Black’s discovery of latent heat 
Rumford made a great discovery that the minute 
particles of matter were in vibration and that this 
vibratory motion was heat. Heat was not a material 
substance ; it was a mode of motion. There was thus 
an explanation of why water under reduced pressure 
lost heat, and fell in temperature as more and more 
vapour was formed and removed. On evaporation 
a particle of the vapour possessed more energy due 
to its motion than a particle of the liquid at the same 
temperature and of the same mass. Hence the water 
To-day, many of our large refrigerating 
machines operate on this simple principle. 

But the greatest engineering discovery of the 
nineteenth century was made by Joule and others. 
This was that heat and work are mutually convertible 
at a fixed rate of exchange; the law which is known 
to engineers as the first law of thermodynamics. 
The new idea was that the vibratory motion of the 
minute particles of matter, which we call heat, were 
integrated through an appropriate medium into a larger 
single motion, and thus a means of doing work was 
provided. The old idea that heat was indestructible 
was completely overthrown, and it was realised that 
when work was done by a steam-engine heat passed out 
of existence. If, on the other hand, work was done 
to produce heat a definite quantity of heat came into 
existence for each unit of work expended. It is 
difficult to realise that this principle of conversion of 
heat into work was unrecognised in the early days of 
Kelvin, whom many here, including myself, knew 
quite well. Engineering could never have developed 
in the way it has, had this fact never been discovered. 

It is in this way that the scientist sees the birth 
of the prime mover. To-day, the knowledge of the 
internal mechanism of gases is fairly complete, the 
nature of heat is known, and Carnot’s cycle of operation 
is fully appreciated. All that is necessary to convert 
heat into work or work into heat is a suitable medium. 
Steam was the first medium chosen, flame or the heated 
products of combustion has also been employed, mer- 
cury has been experimented with, and ammonia and 
sulphur dioxide are used for special purposes. In all 
cases the medium is in motion and it is the total heat, 
or total internal energy of the medium, which changes 
during the working cycle. In the same way as the first 
steam engine was an atmospheric one, so the first 
** gas ’’ engines were atmospheric. There was, however, 
no internal-combustion engine in the modern sense 
until some years after Joule had made his famous 
experiments. It was then apparent that the energy of 
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place when an explosion occurs could be converted 
into work and that a definite relationship existed 
between the chemical energy and the work it was possible 
to produce. 

The story I have told will appear far too simple 
to explain why the industrial revolution started 
when it did and not a thousand years before. It may 
be that the engineer, with that wonderful intuition 
of which we are all aware, would have developed the 
steam engine without any knowledge of the properties 
| of gases and with no knowledge of what heat is and 
| what happens when chemical combination takes place. 
| But the progress would have been very slow and | 
|fear the efficiency of the engines would have been 
|low. There is little doubt that the early engineers 
}sought scientific knowledge on gases and utilised it 
|in their designs, and there is even less doubt that in 
| modern designs the thermodynamical expert and the 
designer are either the one and same person or are in 
|intimate contact. In that great engineer, Sir Charles 

Parsons, we had the combination of the two. The 
defects of the steam reciprocating engine were clear to 
him and he applied all his inventive genius to bring 
| his turbine nearer and nearer to one working on Carnot’s 
cycle, than which none can be more efficient. Parsons 
| triuraphed because he was not only a great engineer 
but a great physicist. He knew thermodynamics 
better than most physicists of his generation, and the 
| result of beautiful design in closest accord with thermo- 
| dynamical principles can be seen in the great steam 
| turbines in our electrical generating stations. 

Let us consider the effect of the discovery of the 
prime mover. To-day, in factories, industrial under- 
takings and electricity supply undertakings in this 
country, steam reciprocating engines and steam turbines 
develop more than 20,000,000 h.p. On such a basis, 
every man, woman and child in this country has, on 
an average, ten slaves working for him in the factory 
| and power stations. In addition, probably another 
20,000,000 h.p. are produced on the railways for the 
transportation of people and goods, and we must add 
to this the power of internal-combustion engines, 
of which a total of 27,000,000 h.p. are used in motor 
| vehicles alone. This account of the prime mover is, 
| of course, totally inadequate. Many of the men I have 
|talked about are not even classified as engineers, 
| while some of the really great engineers, like Boulton, 
| Stephenson, Otto and Daimler, have not even been 
mentioned. As some form of compensation, I propose 
to sound a note of praise about the latest large power 
station which the engineer has erected. I refer to the 
Battersea power station, which is one of the bright 
spots in our industrial England, inasmuch as coal is 
burned and power produced practically without smoke. 
In fact, if I were asked to-night where the application 
of science to engineering has reached its highest stage of 
development, I should instance the Battersea power 
station. Here, indeed, a fine example of the 
engineer’s service to man. 

To pass from the prime mover to food, the prime 
necessity of life, may seem a very big step. Indeed, 
so far as our food supply is concerned, many of you 
may wonder what particularly notable achievements, 
apart from transport, are to be credited to the engineer. 
But it is justified, since from thé same principle of the 
convertibility of heat into work and the realisation 
that heat was a mode of motion, it followed that if 
vapour given off by water was continually removed 
it would not only cool, but would freeze owing to 
the loss of energy which had occurred. As in the 
steam engine the first refrigerating machine was an 
atmospheric one, and in the same way as the develop- 
ment of the steam engine was in the direction of 
increased pressure, so was that of the refrigerating 
machine. The application of this principle in the 
hands of the engineer and biologist has revolutionised 
the feeding of the people, until every day, on an 
average, each person in this country consumes 6 oz. 
of food which has been subjected to refrigeration. In 
ships alone the freezing space carrying cold-stored 
produce to this country amounts to about 100,000,000 
cub. ft., and the capacity of the public cold stores of 
Great Britain is about one-half of this. Half a million 
tons of ice are made by engineers for domestic and 
commercial land purposes, and 750,000 tons are made 
for the sea-fishing industry. There is, however, an 
even more interesting feature of food preservation than 
refrigeration. To preserve apples the external con- 
ditions must be such as not to stop them taking 
oxygen from the air and giving out carbon dioxide 
and other products. If the atmosphere surrounding 
the apple contains too much carbon dioxide it will 
decay, but this change can be delayed by maintaining 
the carbon-dioxide content at a rather higher value 
than that of the normal atmosphere. The fruit 
subject to a certain amount of refrigeration is therefore 
contained in an atmosphere with a certain percentag« 
of carbon dioxide, the exact percentage varying fo1 
different kinds of apples. The carbon dioxide and 
heat is produced by the apples themselves; both 
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must be removed by appropriate ventilation if suffo- 
cation is to be prevented. Similarly, beef can be 
preserved for a long enough time to bring it from 
Australia by storing it in a chilled atmosphere con- 
taining 10 per cent. of carbon dioxide. 
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THE draw-out principle, which has been employed 
on large circuit-breakers for many years, has now 
been applied by Messrs. George Ellison, Limited, 
Perry Bar, Birmingham 20, to _ sizes with 
current-carrying capacities ranging from 20 amperes to 
300 amperes at pressures up to 660 volts. Two examples 
of equipment, comprising circuit-breakers of this type, 
are illustrated in the above Figs. 1 and 2. Each 
breaker consists of two parts; a frame or “chassis” 
carrying the isolator sockets, terminals and a pair 
of slide rails; and the circuit-breaker itself, with 
its isolator plugs and bearings, which fit the slide 
rails. The frame is a _ rectangular hollow box 
casting, which is provided with lugs, so that it can 
be attached to a vertical surface, as shown in 
Fig. 1, this illustration being a view of a switch- 
board equipped with eight 100-ampere circuit-breakers. 
A sheet of Tufnol insulating material is mounted 
edgewise on the back of the box and forms a shelf, 
to which the isolating sockets and terminals are 
secured. A cover is hinged to the lower edge of the 
box and can be padlocked in position so as to prevent 
iccidental contact with the sockets and terminals when 
the breaker is drawn out. This cover hangs clear 
when the breaker is in position. It is hidden behind 
the breaker tanks in Fig. 1. The slide rails are of mild 
steel clamped to either side of the box casting. 
Brackets fixed [to the top and bottom of the box 
prevent the circuit-breaker cover and oil tank being 
removed when the unit is in its working position. 

The circuit-breaker itself is similar to the firm’s 
well-known standard design, the principal difference 
being that the case is arranged to accommodate the 
bearings for the slide rails, mechanical interlocks and 
isolating plugs. It is withdrawn and replaced in 
position by a captive wing bolt, which engages in a 
thread in one of the slide rails. This interlock prevents 
the breaker from being closed unless it is screwed 
fully home or is completely isolated. It also allows 
the breaker to be isolated only when it is in the off 
position. A trunk extension is fitted on the back of 
the circuit-breaker case, its outer end being closed by 
a Tufnol sheet through which the isolating plugs 
project. This trunk prevents access to the contacts 
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, when the breaker is withdrawn. 
| cast-iron and are fitted with packed joints to ensure 
| protection from dust and damp. 

| Like most other switchgear made by the firm, the 
| breaker is tripped by a push-knob on the top cover, 
|and is fitted with solenoid-operated automatic no-volt 
and overload trips with time lags if required. As 
| shown in Fig. 2, the switchboards, of which these units 
|form part, consist of tubular floor fixing stands which 
| support a fabricated steel chamber in which the copper 
| bus-bars, inter-connections and terminals are housed. 
|The circuit-breakers can be mounted on one or both 
sides of the chamber and one or more tiers, as indicated 
|in Figs. 1 and 2. Indicating and recording instruments 
| and suitable cable fittings can also be accommodated in 
|the chamber. The units can also be fixed on existing 
switchboards in place of switches or fuses that are 
out of date, by cutting an aperture in the panel and 
bolting up the frame. 








THE MOVEMENT OF FLAME IN 
FIREDAMP EXPLOSIONS. 


To obtain information regarding ihe manner in 
which explosions develop in firedamp-air mixtures 
involves careful study of the movement of flame under 
various specified conditions. It is obvious that, owing 
to the phenomenal speed at which such flame can 
travel, such a study is beset with difficulties and 
requires the provision not only of highly specialised 
apparatus, but also calls for skill and scientific know- 
ledge of no mean order on the part of the investigator. 
The conception of new and more adequate methods 
and the design and development of apparatus forms no 
small part of the investigator’s work ; and the results 
of long and tedious experiments are, for the most part, 
only given correct interpretation by carefully organised 
research of a number of varying factors. 

Much vital information concerning the behaviour of 
firedamp explosions has been made available during 
| recent years by the modern developments of flame 
| photography. A concise presentation of the results 
|of many years’ study of the way in which explosions 
develop in firedamp-air mixtures is to be found in a 
paper recently published by the Safety in Mines 
Research Board.* 
| The speed of flame propagation in firedamp explo- 
sions varies very greatly and depends, in the first place, 














| * Safety in Mines Research Board Paper No. 82. The 
Movement of Flame in Firedamp Explosions. By H. F. 
Coward and R. V. Wheeler. London: H.M. Stationery 
Office, Adastral House, Kingsway. [Price ls. 6d. net.) 
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on the proportion of methane to air; the mixture 
which propagates flame at the highest speed is that 
containing 10 per cent methane, the speed falling 
rapidly as this proportion is increased or decreased. 
The flame may travel in one direction or may vibrate 
backwards and forwards, and its speed is governed not 
only by the composition, temperature and pressure of 
the mixture, but also by the length and diameter of 
the roadway, the distance already travelled, openings 
along the roadway, and obstructions such as props and 
tubs. According to the conditions prevailing at the 
moment of explosion, the flame speed may have any 
value between zero and over 6,000 ft. per second. In 
a non-moving 10 per cent. mixture of methane and 
air the flame speed is rather less than 1 ft. per second, 
whereas in mixtures bordering on the limits of inflam- 
mability, such as 6 per cent. (near the lower limit) and 
13-5 per cent. (near the upper limit), the flame speed 
drops to a little over 2 in. per second. However, a 
complete lack of movement is highly improbable, for 
apart from extraneous influences, convection currents 
are induced by the heat of the flame which produce 
considerable movement within the mixture. In coal 
mines, movement is, of course, provided by the venti- 
lating current ; hence it is important to know whether 
such movement affects the speed and violence of an 
explosion. This information has been obtained by 
means of special apparatus which caused the medium 
to flow as a current of any desired speed in the direc- 
tion of the flame; and the effect of currents on the 
speeds of uniform movement of the whole range of 
inflammable mixtures of methane and air has thus 
been determined. The effect of the current at any 
one speed has been found to be the same for all mix- 
tures; the speed of the flame increases regularly with 
the speed of the medium, up to a speed of about 
400 cm. per second (or nearly 800 ft. per minute), 
which is greater than that of the usual ventilating 
current in the coal face. 

A streaming movement either of the mixture ahead 
of, or of the products of combustion behind the flame, 
is induced by expansion caused by the heat of the flame. 
When flame travels from an open towards a closed end 
of a tube or gallery and the phase of “ uniform move- 
ment” is set up; this streaming movement is nearly 
all behind the flame, and therefore does not influence 
its speed. However, when flame travels from a closed 
towards an open end, or in a gallery that is open at 
both ends, the movement of the mixture ahead of the 
flame may increase to many times the speed of flame. 
For instance, in a horizontal tube 5 m. long and 5 cm. 
in diameter the speed of flame reached as much as 
29 m. per second ‘near the open end of the tube. These 
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high speeds are explained as follows:—The flame 
during the rapid movement of the mixture towards the 
open end of the tube tends to be projected as a bluntly 
pointed cone whose sides slope gradually to the wall 
of the tube; hence the area of the flame surface | 
increases as the cone lengthens, and the quantity of | 
gas ignited in unit time increases correspondingly. 

Since the convection effects increase with increase in | 
volume of the explosive mixture, flame travels faster | 
the wider the roadway. In a similar but even more | 
pronounced way, turbulence of the mixture, which may | 
be caused by eddies produced by obstructions in a 
roadway, increases the speed of flame by increasing the 
flame-surface area. 

— 

During an explosion, the flame usually oscillates 
backwards and forwards during most of its progress. 
The oscillations or vibrations are accompanied by 
sound which varies according to circumstances, and 

* may resemble a hum, shriek or roar, &c. The vibra- 
tions are due to resonance of the column of gas in the 
tube, similar to the resonance in an organ pipe. This 
phase in the propagation of flame is important, not 
only on account of the mechanical damage vibrations 
may cause, but because they may raise coal dust in a 
cloud and thus intensify and spread a firedamp 
explosion. 

An analysis of the vibratory movement of flame has 
shown that the vibrations represent resonance of the 
whole column of gas, including both burnt and unburnt 
mixture. By damping the vibrations, resonance can 
be reduced or even eliminated. This can be effected, 
for example, by narrow slits in the container, and the 
strain due to the intense vibrations of an internal gas 
explosion can thus ‘be eliminated. 

Experiments have shown that the variations in the 
temperature and pressure of the atmosphere which are 
likely to occur in a coal mine are insufficient to affect 
the propagation of flame to an appreciable extent. 
The speed of flame is reduced correspondingly by a 
reduction of the oxygen content of the atmosphere. 

The highest speed of flame in explosions of methane- 
air mixtures is, in usual conditions, far below that of 
detonation speed; only in very special circumstances 
have speeds been obtained approaching those of the 
detonation of other gaseous mixtures. The least 
violent explosions of a 10 per cent. mixture of firedamp 
and air of a given volume are obtained when the area 
of the flame surface is least, that is to say, when there 
is a minimum of turbulence due to moving machinery, 
obstacles in the path of the flame, or convection 
currents; secondly, when conditions approach those 
of ignition near the open end of a gallery which is closed 
at the far end; and thirdly, when the vibratory effect 
is least. . 

Narrow openings have the effect of reducing the 
speed of flame, and a hole which is sufficiently small 
will prevent the passage of flame. The size of holes 
just small enough to prevent passage of flame depends 
on the composition of the explosive mixture and also 
on the manner in which the flame approaches the 
hole. In certain conditions a narrow tube more readily 
stops the flame of a 10 per cent. firedamp-air mixture 
than that of a weaker mixture. The explanation for 
this is that the richer mixture may develop violent | 
vibrations which cause self-extinction of flame where 
a weaker mixture would propagate flame. | 

The flame of an explosion will usually be projected | 

much beyond the region occupied by the explosive | 
mixture before ignition. This is due to the expansion | 
during inflammation, which, as a rule, drives unburnt | 
mixture ahead of the flame. The distance which | 
tlame may be projected is dependent to a great extent | 
on the relative location of the point of ignition ; thus, | 
if the latter is at the boundary between the mixture 
and pure air the fiame will not be projected at all 

If, however, the expansion is all in the direction of the 

flame’s travel, the flame may be projected, in a uniform 
gallery, as much as six times the original length of the 
column of explosive mixture 

A number of considerations should be borne in 
mind when comparing the results of laboratory investi 
gations with the behaviour of a firedamp explosion in 

a coal mine. For example, underground, the mixtures 

of firedamp and air are never homogeneous over any 
considerable distance except, perhaps, in a main 
return air-way, although there is a tendency for them 
to be made so by diffusion, the effects of ventilation 
currents meeting obstructions such as props, and the 
movements of men and tubs, &c., causing eddies. 

Again, in an underground explosion the point of 

ignition may be well within the confines of the intlam- 
mable mixture, not close to one boundary, so that 
flames will then travel simultaneously in two or more | 
directions. Further, in a roadway there are likely to | 
be many obstructions ; props, tubs and brattice sheets | 
are common, and the walls of the roadway are raed 

| 

| 





selves usually far from smooth. Roadways introduce 
complications. Free communication with the waste 
allows release of pressure and at the same time allows 
access of gases from the waste, especially during a 
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Vibratory explosion, owing to the alternations of 
Pressure accompanying the vibrations. 

Provided due attention is paid to this caveat and a 
thorough study of particular underground conditions 
is made preliminary to the correlation of observations 
made after an explosion with the experimental results 
presented in the paper, conclusions may be obtained 
which should be both reliable and profitable. 








BAMBOO CANTILEVER-SUSPENSION 
BRIDGE. 


Tue annexed illustration will probably interest a 
good many of our readers and especially those who 
have had experience in primitive countries in which the 
suspension bridge is often employed. In more advanced 
conditions the cantilever is known to have been in use 
for centuries in simple form. The bridge illustrated 
herewith was met with in the remote parts of the 
Dutch East Indies, where probably few Europeans 
have ever been. It is entirely of unaided native 
construction and appears to be a combination form of 
the suspension and cantilever types. We are indebted 
to Major E. E. Long for the photograph from which 
our illustration has been prepared, and who states that 
he came across the structure in the Gorontalo division 
of the Island of Celebes. The river is the Poigar and 
the Gorontalese are members of the great Toraja race 
of Celebes, this race representing the aboriginal stock 
of the country, some of the tribes being still semi- 
savage and pagan. The Gorontalese are good agri- 
culturalists and adepts at weaving and plaiting. 
It will be noted that in addition to the members 
springing from the main abutments a number of 
suspension lines are run out from the upper part of 
the framework to neighbouring trees, swaying being 
obviated by long inclined struts straddling the bridge. 








THE SOCIETY OF GLASS 
TECHNOLOGY. 


Tue last meeting of the Society of Glass Technology 
for the Session 1933-34 was held in Sheffield on 
Wednesday, June 20, the President, Mr. G. V. Evers, 
being in the chair. Three papers were presented. 
The first, entitled ** Some Implications of the Known 
Variation in the Strength of Glass,” was by W. M. 
Hampton, Ph.D., and C. E. Gould. The paper stated 


that the physical properties of glass could be divided | 


into two main groups. The first group covered 
those properties (such as the refractive index, density 
and coefficient of expansion), which did not vary 
between one specimen and another made from the 
same batch by more than the error of the deter- 
mination. The other type of property was one which 
varied over a range of values, however accurately 
the determination might be made. Instances were 
(a) impact strength, (6) tensile strength, and (c) 
thermal endurance. In these cases the variation of 
the property was as definite as the existence of the 
property itself. The variations in the three physical 
properties mentioned, (a), (6) and (c), could be 
reduced to a variation in tensile 
result of many measurements on thermal endurance 
it had been found that the standard deviation of thermal 
endurance was always about 10 per cent. Statistical 
considerations indicated the difficulties which arose in 


strength. As a} 


There ae 





answering questions relating to glasses subjected to 
various heating conditions. For example, why did a 
particular sample of glass break when exposed to 
certain temperature conditions? Or, will a glass 
stand up to X°? Owing to the large variation which 
occurred in thermal endurance determinations, it 
could be shown that it was difficult to apply a factor 
of safety (in the engineering sense) which would ensure 
that no article would break. In the case of thermal 
endurance, if a figure of one per cent. was considered 
a suitable limit to impose, then the temperature shock 
to which the article should be subjected must not 
exceed about three-quarters of the mean value for 
the thermal endurance obtained on a series of tests under 
the same conditions. 

The second paper, “The Breaking Load of Sheet 
Glass,” was presented by A. J. Holland, M.Sc., and 
Professor W. E. S. Turner. In it a brief survey of 
published investigations on the breaking strength of 
sheet glass was given. The authors described measure- 
ments made on the breaking strength of strips 10 cm. 
long by 0-6 to 1-4 em. wide cut from flat-drawn 26-0z. 
sheet glass. The strips were broken by placing them 
on two knife edges separated by a distance of 7-6 cm. 
and loading them by pouring lead shot into a tin 
suspended from a third knife edge resting on the 
specimen midway between the supports. The effect 
of the diamond cut edge of the specimen was discussed, 
and values of the breaking strength given for the cut 
edge in tension and in compression. The cut edges of 
the specimens being in tension, the following effects 
were investigated: (a) Specimens cut from annealed 
sheet and not re-annealed between cutting and testing, 
the effect of the time interval between cutting and 
testing. (b) For specimens cut from annealed sheet, 
the effect of the time interval between annealing and 
testing. (c) For specimens cut from un-annealed 
| sheet, the effect of the time interval between the 
annealing of the cut specimens and testing. (d) The 
effect of width on the type of fracture obtained. The 
most consistent values were cbtained for specimens 
of width 0-6 cm. to 0-9 cm. cut from annealed sheet, 
re-annealed and tested with their cut edges in tension, 
two days after re-annealing. 

The third paper dealt with “The Bursting Pressure 
of Glass Bottles,” and was presented by B. Longmuir, 
| B.Eng., and Professor W. E. S. Turner. The paper 
stated that largely as a result of the increased extent 
to which beer was pasteurised in this country, work 
had been done to ascertain the effect of temperature, 
method of application, rate of application, and time 
of application of pressure, on the resulting bursting 
pressure of quart screw cork amber glass beer bottles. 
After examination as to the state of annealing, bottles 
were subject to internal pressure and the breaking 
pressures were determined. Several batches of bottles 
were burst at different temperatures, namely, at 
| 15°, 25°, 40°, 50°, 60°, 75°, 95° and 150°C. It was 
|} found that the bursting pressures required at 150° 
were distinctly lower than those required at 15°. 
Apparatus for a study of the rate of application of 
pressure had been constructed, and work on this 
| aspect of the problem was in progress. From results 
already obtained, there seemed to be some connection 
between the rate at which pressure was applied and 
the time of application. Tests in which bottles were 
held at constant pressure showed that the speci- 
mens lasted longer at lower constant pressures. 
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THE EFFECTS OF SUPERPOSING | weight loss and (b) by decrease of electrical con- | (c) cyclically twisted wires, using ranges just below, 
CYCLIC STRESSING UPON CHEMI- | ductance (which, being largely determined by the | just above, and well above the so-called “ corrosion- 

q CAL CORROSION. cross-section at the most attacked peint, was | fatigue limit.” A large stock of 0-018-in. wire 
’ expected to afford a criterion of the residual strength | containing 0-058 per cent. carbon, 0-362 per cent. 
By A. J. Goutp, M.Se., Pb.D. at any moment) ; also, in some experiments, (c) by | manganese, 0-041 per cent. sulphur, 0-014 per cent. 

In a recent article* the author described the | loss of tensile strength, or (d) by loss of corrosion- | phosphorus, and a trace of silicon was obtained 
corrosion-fatigue of low-carbon steel rods, with [fatigue strength. The wires were abraded, stored |and used throughout the investigation. The six 
special reference to the effect of the concentration | in a desiccator for twenty-four hours, and then | spray solutions, applied daily, consisted of M/2 
of stimulators and inhibitors of corrosion. The | introduced into frames for the test. Fifteen wires | potassium chloride containing nil, M/1,000, M/100, 
present article reports analogous work on wire, and | were stretched in each frame like the strings of a | M/30, M/10 or M/2 potassium chromate, respectively. 











1. 


—s Static Torsion 
re 














0-02 Ohm . 








1Division 


























Resistance , 














¢ : 
R 
~ 
Ye, 
~~ 
MS 
“sw 
KS 
‘ 
. 
ta \ 
‘se 











9 
ica 
“ 
WN 
\ 


Resistance in Ohms 
~ 
~‘ 
~‘ 
" 7 
a 
. \ 
i 
. % 
‘a 
\ 


D, 























0-23 3 

. ae eg } 
(4284.A.) 1 Division = 10 Days. “ENGINEERING” A 
| 

J 



































ww zz 
/ M Be ame t 
A, ‘0-018 in. | > KCl spray ... ... | Stressless. | 
A, . o» * 9-8 tons per o-21-—_-| 
, square inch yy -" gy WE. a a. x 
static torsion; | . 
B, i Miko +; — K,CrO, | stressless. | musical instrument. The frames rested on troughs 
. , containing wet cotton-wool to ensure a humid 
B, ” ” ” 19-6 tons it | atmosphere, and were furnished with wooden covers. | 
auite éunten | The wires were carefully cleaned and degreased | 
M M .. with carbon tetrachloride immediately before the 
C , g KCl + 355 KaCrO, | stressless. | first spraying. Only 93 in. out of a total length of 
M M | 20 in. was subjected to the fine spray (which was 
D, is 2 KCl + 75 K2Cr0, “ applied from a nebuliser), the remainder being 
D. 10-6 tous pet greased ; vaseline was injected into the holes where Fic. 5 
5 4 . " square inch ; | the wires passed through the frame. The resistance ee 
static torsion | was obtained periodically by measuring the poten- 
i | tial drop produced by a standard current between |The frames were removed once a day for a few 
| two knife contacts (safety-razor blades) on an | minutes from the thermostat for the spraying. The 
E, 0-036 in. M KCl spray ... ... | streasless. ebonite spreader. greasing of the uncorroded portions was conducted 
3 Exploratory experiments, carried out in the open | as in the preliminary tests. Cyclic twisting was 
E. M kc + M_ x.cro laboratory on wires of different gauge, in the first | obtained by a crank-and-lever device driven from a 
: . 2 1,000 *" * 7 place without applied stress and, secondly, with | rotating shaft within the thermostat, or by a 
: M Kol + Meno static torsion, using as spray liquid M/2 potassium | suction ‘‘ wind-screen mechanism,” shown in Fig. 2, 
3 . | 3 100 ~*~ “s chloride (alone or treated with potassium chromate |driven from vacuum pumps; this could give a 
iM oo. in various concentrations), gave results shown in | twisting range of over 360 deg. A link-work trans- 
Ey » | 3 KCl+ 5) K,Cro, ” Fig. 1; each result represents the mean of 15| mitted the motion to a number of slotted pieces, 
experiments. It was concluded that the 0-018-in. | which engaged the pins to which individual wires 
Fr | hi 2 an etn = Poe wg than the 0-009-in. wire,| were strung. The electrical-measuring apparatus 
ities I whic too brief a life, or than the 0-036-in. wire, | was just outside the thermostat. 
7. (ee | "ated ad inane which corroded too slowly, and that chromate; Besides electrical measurement of the damage, 
. /M = ™M x produced marked inhibition at M/10 concentration ; | gravimetric measurements were also carried out, 
: ” | 2 + F000 aCrO, ” lower concentrations also caused some inhibition | but whereas in the electrical method each wire 
' iM M in the early stages, but later accelerated the damage | gave a complete damage-time curve, its loss of weight 
Fy ” g KCl + F559 BsOrO, | ” and decreased the life, evidently by protecting the | contributed only one point on the weight-damage- 
| we os main atea and thus concentrating the attack upon|time curve. The order of procedure was this: 
F, 3 KCl + 1, KsCr0, ~ a few points—an explanation supported by micro- | Each wire was abraded, cleaned, degreased, weighed, 
“5 | scopic examination. A further conclusion was that | stored in a desiccator for twenty-four hours, inserted 
_Nors.—The curves are opened out for the sake of | various degrees of static torsional strain, applied |in the frame, again degreased, sprayed once a day 
— at different stages of the corroding process, produced |(with periodical resistance measurement) for the 
is concerned with the effect of superposing stresses, | 2° measurable enhancement of the rate of damage. | pre-arranged period of corrosion, removed from the 
Cyclic Torsion.—Controlled experiments con-| frame, cleaned, degreased, de-rusted by treatment 


either steady or fluctuating, on the damage pro- ‘ . . . ae ‘ 
duced by daily spraying with potassium chloride ducted in an air thermostat at 20-0 deg. C., with |for 45 minutes in fresh citric acid (12-5 grams 


solution. This damage was measured (a) by | humidity increased by trays of water and measured | per litre) with cathodic protection at 0-02 ampere 
by an Edney hygrometer, comprised (a) completely (a method which cleared the deep pits of corrosion 
* ENGINEERING, vol. cxxxvi, page 453 (1933). |unstressed wires ; (b) statically twisted wires; and | product without dissolving or redepositing iron), 
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alternately washed with running water and wiped,| that stress produces constantly repeated rupture | evidence that the different types of pits obtained 


until microscopic inspection showed the pits to be 
clear, then washed with alcohol, dried, and re- 
weighed. Gravimetric and electrical measurements 
were rigorously controlled by weight and resistance 
dummies. This series involved hundreds of wires 


and was operated in three stages of stress intensities, tensile strength of wires : 


namely : 
0-72 + 0-72 tons per square inch, 
2-39 2-39 ” ” 


9-5 ra 0 
the frequency being always 30 cycles of stress per 
minute. The results are shown in highly-condensed 
form in Figs. 3 and 6, which summarise about 18 
plots each containing about 30 curves of behaviour 
under one condition of spraying and stressing.* 











Loss in Weight in mg. 


Ht 


stressed 





The resistance curves, Fig. 3, fall into zones deter- 
mined only by the inhibitor content of the liquid. 
Thus all the curves with M/2 potassium chloride 
(without chromate) fall in zone A, and although 
there was some scatter between individual wires, 
there was no tendency for the stressless experiments 
to group themselves above or below the stressed 
experiments. Zone B contains all wires exposed to 
M yA M 
~ KCI + 50, 


,K ,CrO,, and zone C all those exposed 
= - = ; 
to — KCl + K.CrO,. The results with M/1,000 
chromate are omitted, since there was practically 
no inhibitive effect; likewise those with M/2 
chromate, which gave almost complete inhibition. 
The weight-loss results, Fig. 6, show some scatter, 
as always occurs with incompletely inhibited 
solution, but the M/2 potassium-chloride curve 
shows how closely the different actions agree. 
The resistance and weight-loss curves emphasise 
the marked inhibiting power of chromates, but they 
give no evidence that the stressless and stressed 
actions were in any way different. However, a 
low-power microscope (magnification 20) showed a 
marked difference between the two series. The 
stressless experiments produced, as shown in Fig. 4, 
a few large pits or patches of intense corrosion with 


a large proportion of unchanged surface, whilst the | 


stressed experiments usually produced, as shown 
in Fig. 5, numerous small corrosion centres, and 
little unattacked area; this latter effect was not 
quite invariable, but it may tentatively be suggested 


* The individual plots are to be found in a monograph 
deposited in the University Library, Cambridge. 
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in the presence or absence of stress influenced the 


of the primary film, and the consequent development 
tensile strength. 


of a multitude of corrosion centres. 

Other tests were made on some hundreds of! In another test the alternating-stress life was 
wires, using the loss of tensile strength to measure | used as the criterion of damage. Two frames 
| the damage. This involved the measurement of P and Q, each holding 10 wires, were sprayed daily, 
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Fie. 9. 


Series A was conducted in a|but P was unstressed, whilst Q was cyclically 
dry thermostat at 9-5 tons per square inch, and | twisted. After five out of 10 wires in frame Q 
series B in a humid thermostat at 2-65 + 2-65 tons | had been ruptured by the conjoint (mechanical and 
per square inch. Resistance measurements showed | chemical) action, all of those in P were subjected 
that the “dry” series (A) were damaged more | cyclically to torsion in the same manner as the 
slowly than the wet series (B). There was no | five survivors of Q. The results, shown in Table I, 


shows the results. 
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prove that, according to this criterion of damage, 
conjoint action produces more rapid damage than 
simple corrosion alone—a result in accord with 
ordinary experience on rod specimens. Evidently 
the visible pits, which are deeper on the unstressed 
than the stressed specimens, cannot be the seat 
of the damage. 

Another type of two-stage test was used to 
obtain a comparison between the behaviour of wire 
and rod specimens. In the first, or “‘ damaging ,” 
stage, the wires were subjected to spraying with 
M/2 potassium chloride at the chosen torsional 
stress (varying from zero upwards in different 
experiments), whilst in the second, or “ testing”, 
stage, the damage produced in the first stage was 
assessed by measuring the time needed to produce 
rupture, using a standard stress range of + 9-5 tons 
per square inch. This differs somewhat from 
McAdam’s two-stage process, in that “ conjoint 
action ” is continued during the second stage ; also, 


controlled room kept at 20 deg. C.; unfortunately, 
the humidity could not be raised above 75 per cent., 
and the results, although comparable with one 
another, are not comparable with those already 
described. The wires were mounted side by side 
in a frame. Each wire was attached at one end to 
a separate spring balance, and at the other end 
to a common reciprocating bar, kept in motion by 
an electrically-driven camshaft, carrying two 
adjustable cams which engaged rollers at the two 
ends of the reciprocating bar. Each wire was 
adjusted by means of a screw and wing nut, and 
thus, with the aid of suitable guides and bearings, 
every wire received the same tension; the spring 
balances registered the forces and also served to 
take up the motion of the reciprocating bar. 
Between each pair of stressed wires an unstressed 
reference wire was placed. The middle 9} in. of 
all wires was enclosed in a box containing wet 
cotton-wool, and was sprayed with M/2 potassium 
chloride. The frequency was 
22 cycles per minute, whilst 








Fig.10. 
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the loads employed varied 
| from 3-5 tons per square inch 
to 35 tons per square inch, 
or 19-25 + 15-75 tons per 
square inch. Fig. 10 shows 
‘a the results of the first five 
days of the run. The curves 
afford no evidence that stress 











increases the damage as 
measured by increased elec- 
trical resistance or by loss of 
weight. 

Discussion.—Gough and 
Sopwith* have found that 
the corrosion-fatigue failure 
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of aluminium single crystals 
is quite unconnected with 
areas of intense corrosion, 
and that corrosion cracks do 
not originate at the corro- 
sion pits or holes which are 
conspicuous on the surface ; 
the cracks which cause weak- 
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the stress is constant during this stage, the time 
being the measured variable. The results, shown 
in Fig. 8, show that under these conditions 0 -018-in. 
wire behaves very like full-size rod test pieces. The 
specimens corroded without stress in the first stage 
suffer less damage, as measured by the life in the 
second or testing stage, than the specimens corroded 
at the lower stress range, which in turn suffer less 
damage than those corroded at the higher stress 
range. This point is important, because, on the 


TaBLe I.—Life in’ Days of Wires After Various Treatments. 











Run 1.—Stress + 9-5 Run 2,—Stress 2-65 + 
tons per square inch. 








| 
Group Q 





Wire GroupP | GroupQ Group P 
N (unstressed | (stressed (unstressed (stressed 
until half | throughout).| untilhalf | throughout). 
of Q had of Q had 
| ruptured). ruptured). | 
= ————_———— Sabadlaend —- 
1 3-5 2-5* 2 | 20° 
2 5 |} 2-58 42 | 17° 
3 5 } 3-2 > 44 20* 
4 5 2-5° > 44 20* 
5 5 | 2-5* | > 44 26* 
6 5 | 2-5° | > 44 | 28 
7 3-5 3-3 >44 | 28 
8 35 | 81 | >44 Cd] 44 
9 5 3-1 > 44 | 44 
10 | 5 3-0 | Sa | «@ 
| 


Bee: 
* Indicates the five wires of the Q frame which ruptured before 
the application of stress to the P frame. 





wire specimens, the pitting must sensibly decrease 
the diameter of the specimens during the run, 
whilst this is not the case with the full-size rod 
Specimens, and a difference between the behaviour 
of wire and rod would not have been surprising. 
It should be added that in Fig. 8 each vertical line 
represents one wire, except where a figure with an 
arrow-head appears, in which case the figure denotes 
the number of wires represented by the single line. 

Cyclic Tension.—The machine used for torsional 
work, shown in Fig. 9, was set up in a thermostat- 


2-65 tons persquareinch. | 


ening (and ultimate failure) 
result from preferential at- 
tack on the site of previously 
| formed slip bands, run parallel to the traces of opera- 
| tive slip-planes, changing direction with change in 
slip-plane, and are most thickly concentrated in the 
region of maximum resolved shear-stress intensity. 
More lately, Gought has published excellent photo- 
graphic evidence of the sharply pointed ends of 
those pits which develop into fatigue cracks. Some 
years ago U. R. Evanst showed that an electric 
current could be produced from a cell consisting of 
two electrodes of the same metal in the same liquid, 
simply by scratching one electrode; as soon as 
scratching ceased, the current died away. The 
| direct effect of scratching is to make the scratched 
metal anodic to the other by continued removal 
of the protective film, but often the stirring produced 
by the scraper simultaneously renews oxygen to 
' the scratched electrode, which would tend to make 
it cathodic; thus the effect is complicated, being 
the result of two opposing phenomena. New slip 
bands produced by alternating stresses, however, 
would continually supply fresh surfaces of oxide- 
| free metal in a manner free from this complication, 
| thus explaining the special attack in these regions. 
| That the film rupture caused by alternating stress 
|can produce corrosion is shown by the wider dis- 
| tribution of superficial attack in the presence of 
|eyclic stress. The actual attack which causes 
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__| weakening and failure will not be this visible 


external corrosion, but sharply-ended narrow fissures 
running into the metal, and probably following 
pre-existing slip bands, as indicated by Gough. 
Such narrow-pointed fissures will certainly reduce 
the alternating-stress strength, but their presence 
may not be recognisable by gravimetric or electric 
measurement ; this would explain why the weight- 
loss and electrical-resistance methods of estimating 








| _* Enocrveerine, vol. exxxii, page 99 (1931), and 
Proc. Roy. Soc., A, 1932, 135, March. 

+ Journ. Inst. Met., vol. xlix, page 17 (1932). 
| } Journ, Inst. Met., vol. xxxiil, page 31 (1925); for 
later views see Journ. Inst. Met., vol. xlix, page 116 
(1932). 


damage failed to distinguish the stressed and 
unstressed conditions, whilst the methods based 
upon a shortening of the subsequent alternating- 
stress life indicated a greater damage under 
conditions of stressed corrosion. 

Actually, the effect of cyclic stresses in making 
the metal locally more attackable can be attributed 
either (a) to continued rupture of a film or (6) to 
continued unblocking of pores from secondary 
corrosion product (which in the absence of cyclic 
stress might stifle the attack), or (c) to distortion 
of the space lattice, giving a more “ energy-rich ” 
form of material, which will suffer preferential 
attack. 

Conclusion.—Gough’s slip-fissure hypothesis seems 
to fit the results well. Preferential attack along 
very narrow fissures of this kind will certainly 
lead to premature failure under alternating-stress 
conditions, but the loss of weight or electrical 
conductance involved may easily be no greater than 
those caused by the same corrosive medium in the 
absence of stress. 

The author would thank Sir William Hardy for 
the use of a thermostat-controlled room, also 
Professor C. E. Inglis and Dr. U. R. Evans for 
inspiration and facilities, whereby the work 
described was made possible. 








THE SUMMER MEETING OF THE 
INSTITUTION OF NAVAL ARCHI- 
TECTS. 

(Continued from page 72.) 


THE second group of three papers, also taken on 
the morning of July 11, simultaneously with the 
previous three, were read at a meeting presided 
over by Sir William J. Berry, K.C.B., Vice-President 


Screw-PRopeE.LLER DEsIGN. 


The first paper of this group was one by Mr. G. 8S. 
Baker, O.B.E., Member of Council, and was entitled 
“The Design of Screw Propellers, with Special 
Reference to the Single-Screw Ship.” This paper 
contained an account of the concluding experiments 
on screw propellers, which have been made as part 
of the approved research programme of the Advisory 
Committee for the William Froude Laboratory. 
The results of the earlier experiments were given 
in two papers read before the Institution in March, 
1932 and 1934, respectively, by Mr. Baker and 
Mr. A. W. Riddle.* The present paper contained 
references to the earlier work and stated that the 
results showed that, confining attention to only 
three-, four- and five-bladed screws, the propulsive 
efficiency of the hull and propeller could be varied 
from 0-68 up to 0-755 by varying the shape and 
design of the propeller blades. A full description 
of the testing apparatus was given and the results 
of the experiments were very fully set out by means 
of charts and tables. The paper was intended to 
show the main features in the design of a propeller, 
and no claim was made that the sections used or 
the blade area distribution represented the only 
possible good practice. Changes of the kind 
indicated in the paper varied in degree according 
to blade outline, and general thrust requirements 
would, however, make possible a definite improve- 
ment in screw efficiency compared with standard 
practice. Though such changes in wake would 
be present with an actual ship, compared with a 
model, the results of the experiments made it 
possible to conclude with safety that, apart from 
cavitational effects, the efficiencies and changes 
on the model would be repeated on any ship. The 
paper concluded with an appendix on nomenclature 
and definitions. 

In the discussion which followed, a few points 
only were touched upon, involving little in the 
nature of adverse criticism. Dr.-Ing. F. Horn 
gave a short account of some experiments made in 
Berlin during the past four or five years bearing 
upon the paper, and Dr. Locke made some comments 
drawn from work upon aeroplane propellers done at 
the National Physical Laboratory. Ing. L. Troost 
thought it would have been instructive if parti- 
culars of tests with rudders could have been given, 





* See ENGINEERING, vol. cxxxiii, page 498 (1932), and 





vol. cxxxvi, page 716 (1934). 

























82 





ENGINEERING. 


[JULY 27, 1934. 





and exhibited models of two propellers, in which 
the cross-sectional contours were disposed obliquely, 
instead of radially, and upon which he thought 
tests might be made. Dr. E. V. Telfer could not 
agree with the theory of water gap advanced in the 
paper, and cited a particular case of a propeller 
showing certain streamline markings. Mr. Baker, 
in reply, acknowledged the value of the work 
referred to by Dr. Horn, and with regard to Mr. 
Troost’s suggestion, intimated that he thought it 
would be inadvisable to experiment with propellers 
of new form until the problems connected with 
more conventional forms had been completely 
solved. He thought that Dr. Telfer was on un- 
certain ground when bringing forward evidence of 
streamline markings in support of an argument. 
These markings were difficult to account for in 
any case ; some propellers could be run for years 
without showing any trace of them, and in others 
they wou'd appear after a few hours’ work. 
PROPELLER CAVITATION. 

The second paper, entitled ‘ Propeller Cavitation 
Studies,” was presented by Lieutenant-Commander 
C. O. Kell, U.S.N. We reprint this in abridged 
form on page 102 of this issue. The chief 
contribution to the discussion was made by Captain 
J.C. Hunsaker, who, by means of a demonstration 
on the blackboard, described some experiments on 
cavitation made in connection with investigations 
on the corrosion of turbine runners. Two protuber- 
ances on opposite sides of a channel, and of a shape 
approximating to propeller cross-sections, gave the 
channel a structure approximating in appearance 
to a Venturitube. Cavitation of differmg form and 
degree was set up on the downstream side of the 
protuberances. A distinctive feature of the experi- 
ments was the marked effect pressure differences 
had upon cavitation. Mr. G. 8. Baker observed 
that Commander Kell’s reference to the tunnel at 
Washington seemed to imply that the open-jet type 
was the only one in which the formation of cavitation 
could be observed. The closed jet tunnel afforded 
quite satisfactory conditions for observation. He 
congratulated those at Washington in having a 
destroyer placed at their disposal for experiments 
upon and observation of cavitation. Herr H. 
Lerbs said that the paper seemed to minimise the 
effects of face cavitation. At the Hamburg Tank 
they considered that face cavitation, if sufficiently 
extended, led to loss of energy. 
described in the paper on the effects of dissolved gas 
in the water were new, and of particular interest to 
them. 


PROPELLER PERFORMANCE IN OPEN WATER. 


The final paper of the morning session was 
presented by Dr. Ing. R. de Santis, of the 
Rome National Tank. This paper was en- 
titled “The Effect of Inclination, Immersion, 


and Scale on Propellers in Open Water,” and con- 
tained a large number of drawings and graphs. 
Two groups of propellers were tested over a great 
range of slip, each group consisting of three 
geometrically similar models. The first group was 
of three-bladed propellers, and the second of four- 
bladed propellers, the diameter, pitch and area 
differing in each case. All the experiments were 
carried out with a large dynamometer, and each 
series was run at a constant number of revolutions 
and variable speed of advance. The tests for 
“ seale effect” were made at a constant immersion, 
and showed it to be definitely present mainly on 
the torque records. Experiments for the effect of 
immersion were made on the two largest four- 
bladed propellers at four different immersions, 
ranging from 0-5d. to 1-1d. The results showed 
an increase of thrust, torque and efficiency with 
increasing immersion, but at constant slip both 
thrust and torque showed a rapid tendency to 
become constant. Immersion beyond 0-8d. did 
not influence slip. The same propellers were used 
to ascertain the effect of inclination. The shaft 
was inclined in a horizontal plane, and the immersion 
was constant at 1-ld. The conclusion arrived at 
was that, from the point of view of propulsion 
efficiency, it was immaterial whether the screw 
axis was coincident with or parallel to the centre 
line of the vessel, or was inclined. The limit of 


inclination tested was 6 degrees, and the results 


The experiments | 


| 

| must be taken as applying to the type of screw 
|tested. There was an observed tendency for 
| thrust and torque to increase with inclination, and 
| for efficiency to be reduced. 

| In this case again, the discussion was short and 
| practically non-controversial. Mr. G. S. Baker said 
experiments with inclined propellers had been made 
at the National Physical Laboratory, but had been 
abandoned owing to difficulties arising in connection 
with the effects of the supporting frame. 

The afternoon of Wednesday was set apart for 
a visit by river to the Royal Naval College and 
Museum at Greenwich. The guests were received 
by the Admiral President of the College in the 
Painted Hall, and were afterwards addressed by 
| Professor G. A. R. Callender, M.A., in the War 
College Lecture Room. 


Mopet EXPERIMENTS. 


At the meeting held in the Lecture Theatre of the 
Royal Society of Arts on Thursday morning, July 12, 
under the chairmanship of Sir Archibald Denny, 
the first paper taken was by Mr. Masao Yamagata, 
and was entitled “* Model Experiments on the Com- 
bined Effect of Aft-Body Forms and Propeller 
Revolutions upon the Propulsive Economy of 
Single-Screw Ships.” The author said that he was 
at present conducting systematic experiments at the 
Teishinsho Tank, Tokyo, on the combined effect of 

| aft-body forms and propeller revolutions upon pro- 
pulsive economy with the object of obtaining infor- 
mation applicable to 120-m. single-screw cargo 
ships. Four models of fairly normal forms with 
raised sterns had been made to a scale of 1 : 20, the 
leading particulars of which were as follows : Length 
between perpendiculars, 6 m.; extreme breadth 
0-8 m.; load draught, 0-355 m.; load displace- 
ment, 1,265-6 kg.; block coefficient, 0-743; longi- 
tudinal prismatic coefficient, 0-754 ; midship-section 
coefficient, 0-986; and longitudinal centre of 
buoyancy from amidships, 0-072 m. forward. The 
models had the same transverse sectional area curve 
and the same form of fore body, the differences being 
confined to the shapes of the frame lines and of the 
water lines of the aft-body. The values for the 
vertical prismatic coefficient of the aft-body were 
0-948, 0-920, 0-876 and 0-837, respectively. The 
models were fitted with all appendages, except bilge 
keels. 

Each model was run in smooth water on level 
trim at the load displacement and it was found that 
the smaller the vertical prismatic coefficient of the 
aft-body the smaller the effective horse-power over 
the working speed range of from 10 to 15 knots, the 
difference decreasing with an increase in speed. 

The mean annular wake distributions at the pro- 
peller position were measured on each model at 
various speeds by means of thirteen blade wheels of 
mean radii from 2-5 to 14-5 cm., the rudder being 
removed to simplify the tests. It was found that 

|the larger the vertical prismatic coefficient of the 
|aft-body, the larger the mean wake fraction over 
|the circular dise for radii down to 11 cm. Below 
| this figure the mean wake fraction first increased 
and then fell off with an increase of the vertical 
| prismatic coefficient. To obtain the wake at every 
| point over tae propeller dises, the tests were re- 
| peated using Pitot tubes, instead of blade wheels. 
|Generally speaking, it was found that the wake 
|distribution over any annular ring became more 
| uniform as the vertical prismatic coefficient of the 
| aft-body increased. The mean annular wake frac- 
tions obtained with the Pitot tubes were, however, 
always smaller than those obtained with the blade 
wheels. This discrepancy, which increased with the 
decrease of the radius of the annular ring, was 
| mainly due to the use of Pitot tubes in the boundary 
layers. 

It was proposed that there should be four pro- 





peller speeds, 70, 100, 130 and 160 r.p.m., at 3,000 
shaft horse-power for each ship. 
were of the four-bladed type with aerofoil section, 
the expanded area ratio being 0-407, the blade | 
| thickness fraction 0-045, and the boss diameter, | 
|4-8 cm. The necessary information for designing | 
| the propellers was obtained from preliminary tests. 
Each model was then self-propelled with each of 
its four propellers, at the ship point of propulsion, 
not allowing for bilge keels, foul bottoms, wind ' 

















All the propellers 


| 


or waves. The results showed that at 3,000 shaft 
horse-power and the same revolutions, both the 
speeds attainable and the propulsive coefficients 
quickly increased and then gradually fell off with 
an increase of the vertical prismatic coefficient 
of the aft-body. As the propeller revolutions 
increased the optimum vertical prismatic coefficient 
of the aft-body became smaller. In order to obtain 
the highest propulsive economy, therefore, the 
shape of the aft-body lines should be determined 
in conjunction with the revolutions. 
large slow-running propellers always considerably 
inproved the propulsive performance. The mea- 
sured thrust deduction fraction, which ranged from 
0-17 to 0-23, did not show the usual change, as 
the shape of the aft-body frame lines and the pro- 
peller revolutions were altered. It did not mate- 
rially vary over the range from 100 to 160 propeller 
revolutions per minute, but first diminished ana 
then increased with the increase of the vertical 
prismatic coefficient. 

The discussion was opened by Dr. G. Kempf, 
who pointed out that the difficulty of experimenting 
with full-lined single-screw ships was admitted 
in the last paragraph of the paper. As this was due 
to the wake, it followed that measurements of 
the latter given could not be considered absolutely 
reliable. The direction of flow along the aft body 
could be determined by using painted surfaces. The 
effect of certain shapes of aft body was to separate 
the bottom and side streams, and it was found that 
the bottom stream might form a vortex, which was 
nearly as deep as the ship. With other shapes 
there was no such separation and vortices were 
absent. It must always be borne in mind that 
the lines of the model were fuller than those of the 
ship and it was fortunate that results given by it 
were always more than those in practice. 

Mr. G. 8. Baker remarked that the paper was 
complementary to the one he had presented the day 
before, and should be read with it. In the discussion 
on his own paper, Dr. Telfer had asked why Mr. 
Yamagata could obtain a propulsive coefficient 
of 0-91, while the maximum he (Mr. Baker) 
had given was 0°75 or 0°76. The reply was that 
the ship with which he was dealing was designed for 
fixed revolutions at a speed of 12 knots; while 
Mr. Yamagata had worked over the full range, 
thus gaining an advantage of 3 per cent. The 
experiments at Teddington were also made without 
rudder or fins, while Mr. Yamagata had done 
everything to get a good form effect, thus gaining 
another 3 to 8 per cent. He had also conducted his 
tests under Continental conditions without allowing 
for thrust and appendages. Another question was 
what was the proper design of propeller. It was 
extraordinary that with all the values in close agree- 
ment, the efficiencies given by the author varied 
by 11 percent. It looked as if something had been 
omitted and the question was, what ? The mode 
of presentation of the results was unique, and he 
hoped it would be possible for Mr. Yamagata to 
put his data together in the same form as he (the 
speaker) had done and thus make the two sets of 
results more easily comparable. 

Dr.-Ing. H. M. Weitbrecht, speaking in German, 
emphasised the fact that the experiments of the 
author, while comprehensive in themselves, only 
referred to one definite scale of models. There 
were a vast number of scale effects which would 
have to be systematically examined, as was 
being done at Berlin ; it was hoped to publish 
the results of these investigations shortly. 

Dr. E. V. Telfer said he was glad to have drawn 
an explanation from Mr. Baker. The author 
obtained a high propulsive coefficient by adopting 
an expensive wake, but this could be obviated by 
using a modified U-form in conjunction with a cruiser 
stern. The expression for mean wake given in 
Fig. 5 of the paper was not correct, and the wake 
nomenclature was also not set down correctly. 
This might explain why the two figures for wake 
did not agree. He would like to know how the 
author obtained his pitch variation, as this was not 
affected by changes in radial efficiency. 

Mr. M. P. Payne remarked that the charting 
of the velocity distribution in the wake of the 
propeller must have meant a great deal of trouble, 
but the results were interesting and well worth while. 
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\t Haslar it had been found that with the fuller| cent. for the blade area within the boss, but for 
forms there was a large increase in wake, the propul- modern screws this was excessive, and with the lower 
sive advantage of which was, however, generally | disc-area ratios, computed by relating the developed 
offset by a decline in screw efficiency. It was| blade area to the annulus between the boss and the 
found impracticable to obtain propulsive coefficients | periphery of the propeller, the reputed efficiencies 
exceeding 0°65. The author's figures ranged from | were increased. It would also appear from general 
0-65 to 0°9, the higher figure being associated | considerations that the screw efficiency would be 
with very low revolutions. It would, therefore,| greater in the full-scale than in the model, and 
be interesting if he could give particulars of the | this was supported by published results of experi- 
performance of the propellers which he had tried| ments. On the other hand, the boss of Froude’s 
in open water. It would be imprudent to abandon | model screws was proportionately smaller than the 
resistance experiments altogether, especially as the | boss of ships’ screws and their thickness only two- 
variation in fore body fullness had a direct bearing | thirds that of the ships’ propellers, so that it was 
on the resistance and only an indirect influence | probable that the differences cancelled out, and that 
on propeller performance. the model figures might be regarded as reasonably 
Mr. W. R. G. Whiting said that the designer could | applicable to the ship. 

derive a great deal of comfort from the results, for,; [py all trial analysis great importance was 
when they were examined, it was found that at! attached to the propulsion coefficient, as it could 
any given revolutions there was no variation in| ph. regarded as representing the efficiency of propul- 
efficiency in three out of the four models. This | sion. It could be compared with a similar coefficient 
was particularly true at high speeds, where there | obtained synthetically from the model and termed 
was not | per cent. difference between the forms. | the quasi-propulsion coefficient. The ratio between 
lhe author promised to reply in writing. these two coefficients, arrived at by taking a general 
Su P = aN average of all trial speeds, had been found to be 


ig ; 0-82 in the case of capital warships or 0-79, if related 
A paper on “Ship Performance in Relation to|to screw efficiencies appropriate to areas outside 


the boss. The corresponding figures for cruisers 
were 0-92 and 0-86 and for destroyers 0-95 and 0-85. 
In order that the quasi-propulsive coefficient could 
be accurately compared with the actual propulsion 


Tank Results ” was then read by Mr. M. P. Payne, 
who said that as recently as last year a Conference 
of Tank Superintendents had recommended that 
not only should the law of comparison for inter- 





preting the resistance of similar ships and models | coefficient an allowance must be made in the 
propounded by William Froude in 1868, be followed, | former for the air resistance of the ship and the 
but that his actual coefficients should continue to be | bearing friction of the propeller shaft. Form effect in 
used in the presentation of results. In view of the | skin friction resistance must be allowed for, as also 
admittedly speculative character of Froude’s| must the weather. The actual magnitude of these 
extrapolation of the results of his plank experi-| factors was still a matter of some uncertainty, 
ments to ships, he (the author) had devoted a fair| but a plausible estimate was 10 per cent. or even 
amount of attention to an examination of the| higher. Allowing for this, the values given above 
degree to which this confidence was borne out by| did not form so serious a departure from unity as 
speed trial results. might at first appear, though the differences could 

Ideally, the model thrust horse-power constant | not be regarded as satisfactory. 
should agree with the propeller thrust horse-power| (Correct assessment of the pitch factor within 
constant throughout the speed range, though| narrow limits was important, since a change of 1 per 
act ually more reliance was placed on the parallelism | cent. led to an alteration of from 3 per cent. to 4 per 
of those curves than on their identity. The model | cent, in the thrust, depending on the slip ratio. Ifthe 
thrust horse-power constant varied directly a8 | pitch factor was correctly, and not under-assessed, 
the wake factor, but the propeller thrust horse- | an increase in the thrust and consequently of ship 
power constant was on the average proportional resistance, was indicated, which, if genuine, would 
to the third or fourth power of that factor. It| increase the propulsion coefficient and its ratio to 
was probable that the wake percentage in the ship | the quasi-coefficient. This, on the whole, was a 
was less than in the model, on account of the smaller step in the right Mossthin. Computations of the 
proportion of skin friction resistance in the former, | skin friction portion of the resistance varied widely, 
a possible reduction being 5 per cent. or 6 per cent. | and comparing the resistances of various ships with 
here was, however, a similar increase of wake on| this element computed on different systems, it 
the model when the appendages were added, so that | would appear that the Kempf formula over-estimated 
it was possible that the percentages deduced from the resistance by the same amount as the Haslar 
the naked model applied to the ship within fairly | data understated it, and that the Gebers formula gave 
narrow limits. The figures for augment in models | sti] lower results. These conclusions assumed that 
should not be greatly modified m passing to full | screw efficiencies, wake and bearing friction were 
scale, on account of the skin friction correction. correctly assessed. It would also appear that an 
The effect of appendages was also small. On avemge value of 1-1 for the pitch factor was more 
the whole, it would appear probable that the | correct than 1-02, though the latter figure was still 
augment percentage might be greater than was | appropriate for the majority of our ships, when 
deduced from model experiments. ? | designing screws to develop a thrust horse-power 

The pitch ratio was another uncertain factor in | derived from the estimated naked effective 
estimating propeller thrust horse-power constant. It | horse-power qualified by the hull efficiency. In the 
had been the practice to deduce this from trial | Hood, Renown and Repulse the thrust deduced from 
results, and in all recent cases the value of 1-02, given the model effective horse-power showed some excess 
by R. E. Froude m 1908, had been found to be unduly | over that from the propeller revolutions. Further, 
low. A good and invariable average of more than fifty |the quasi-propulsive coefficient factor was nearer 
warships was 1-05, which allowed for an estimated | unity than in shorter ships of the same type. This 
addition for appendages to the naked effective suggested that the decline of the skin friction coeffi- 





horse-power and assumed that the wake and aug- 
mented resistance per cent. were correctly assessed. 
If the model thrust horse-power constant were 
understated, then the pitch factor of 1-05 was also 
on the low side. The developed horse-power 
constant would naturally be subject to the same 
corrections as the thrust horse-power constant 
and in addition it was dependent on the screw effici- 
ency, the latter being evaluated from the curves | 
in R. E. Froude’s paper* at the appropriate real | 
slip, pitch ratio and disc-area ratio of the propeller. | 
Any correction to the screw efficiency, due to| 
faulty assessment of the wake or pitch factor, was | 
usually small, but it was very sensitive to the blade 
area proportion. Froude made a discount of 20 per | 








_ See ENGINEERING, vol. lxxxv, pages 546 and 602, 
08). 


cient with increase in length might be steeper than 
had actually been assumed. 

During the trials of the flotilla leader Mackay, 
the thrusts of the propellers were measured, and on 
the average were about 7 per cent. less than the 
shaft horse-power thrust. This result had not been 
confirmed on other warships, for, in another 
destroyer, the recorded results were about 7 per 
cent. higher than the shaft horse-power thrust, 
while in one cruiser they were 15 per cent. higher, 
and in another there was good agreement between 
the measured thrust, shaft horse-power thrust, and 
Haslar augmented resistance. No deduction could 
therefore be made, except that the methods em- 
ployed for measuring thrusts on trial were not 


| sufficiently reliable for the purpose of this analysis. 


The trials brought under review comprised a 








total of some sixty warships, and the limitation of 
type must be borne in mind in considering the 
conclusions, especially the quantitative deductions. 
The inexplicable differences in performance on 
trial occasionally shown by ships of the same class, 
and the fact that a large proportion of the trials 
related to capital ships, showed the desirability of 
a still more extensive survey. 

In opening the discussion, Dr. A. Hughes said the 
method described in the paper had now been 
generally superseded at Teddington and elsewhere 
by the self-propelled model test. The chief advant- 
age of this was that the correction for the resistance 
of the frame carrying the propellers behind the 
model could be eliminated. There was no direct 
comparison between ship and model in the Haslar 
test. At Teddington the shaft horse-power required 
was deduced by taking the estimated effective 
horse-power, dividing it by the propulsive coefficient 
found by the model tests, and adding an appro- 
priate percentage for appendage, air and weather 
resistance. At this power the revolutions were read 
off from the revolution curve of the model. It was 
generally found that the revolutions were a few 
per cent. greater on the ship than was predicted. 
Between model and ship there was either scale effect 
on the propellers or scale effect on the wake con- 
ditions, or both. At the same revolutions the ratio 
of shaft horse-power at the propeller for ship to 
model lay between 0-85 and 1 and the thrusts were 
in the same ratio. The corresponding ratio given 
in the paper was from 1:05 to 1-5. The actual 
values also suggested that the ship’s propellers 
were doing far more work for the same revolutions 
than the model propellers; whereas the results 
at Teddington showed that they did not do quite so 
much. As it appeared that the ratio of ship to 
calculated thrust was much the same as the power 
ratio, it would seem that the Froude calculation 
was underestimating the work done by the ship's 
propellers both in thrust and torque. 

Dr. G. Kempf expressed himself as satisfied with 
the good agreement between the results given by his 
formula and those given in the paper. It was not 
astonishing that the skin friction of merchant 
vessels should be smaller than that of warships, 
but the difference was being reduced, To obtain 
data from actual ships, holes could be made in the 
sides and the hull turned into a Pitot tube. The 
Europa had been fitted with such an arrangement. 
This permitted a continuous record of speed to be 
obtained on the bridge. It also allowed the course 
to be set by the log, as in shallow water the speed 
was immediately affected by 2 or 3 knots. A simple 
accurate torsion meter was badly required, for only 
in this way could a real basis of comparison be 
obtained. It might be pointed out that trials made 
with and against the tide led to different results 
owing to the differences in the slope of the waves. 

Mr. E. Wilding said that a ship’s performance 
included the results obtained in service. Publica- 
tion of these results were not easy to come by as 
their scientific accuracy was presumed to be low. 
He had, however, had the opportunity of checking 
a very complete series of data obtained on the Paris 
and New York with the tank results, and found that 
they agreed within 1 per cent. Great care must be 
exercised in applying model conditions to ships for 
use in shallow water. In fact, recent experience had 
led him to the conclusion that all shallow water 
data for speeds up to 0-7 of the critical speed were 
incorrect, not by 10 per cent. or 20 per cent., but 
by as much as 100 per cent. 

The author in reply said that facilities for 
testing self-propelled vessels would be provided in 
the new tank at Haslar. He agreed that better 
results were often obtained in this way. He could 
not explain the differences in the ratios of shaft 
horse-power to delivered horsepower. He agreed that 
shallow water data was often wide of the mark. 


(To be continued.) 








Tuer CZECHOSLOVAKIAN Lron AND STEEL INDUSTRY.— 
The total output of pig-iron in Czechoslovakia during 
1933, was 496,923 tons. This was 10 per cent. more than 
in 1932, but 60 per cent. less than in 1929, the year of 
maximum production. Some 747,000 tons of crude steel 
were manufactured or 11 per cent. more than in 1932. 
Exports of iron and iron goods declined by 2 per cent., 
but those of tinplate and ironplate rose by 25 per cent. 
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** DIRETTISSIMA”’. 
(Continued from page 31.) 


Tue technical difficulties which the construction 
of the line presented were unusual, particularly in 
respect of the tunnels where treacherous ground had 
to be traversed under the most unfavourable condi- 
tions, with continual danger of flooding as well as 
of inflammable and poisonous gases. The extent 
of the work involved may be gathered from the fact 
that works of one kind and another were necessary 
to a total length of one-half that of the line. There 
are 40 bridges and viaducts of a total length of 
4,457 m., and not less than 30 tunnels totalling 
36,687 m., while an almost continuous sequence of 
retaining walls and other works between tunnels 
and viaducts were found to be necessary. Some 
50-896 km. of embankments, and 11-151 km. of 
trenches, corresponding to 5,350,000 cub. m. and 
1,600,000 cub. m., respectively, were involved in the 
work, 

During the course of the preliminary studies for 
the preparation of the project, it appeared to be 
necessary to examine thoroughly the region through 
which the Great Apennine tunnel was intended to 
be driven. For the purpose of making a detailed 
survey, seven bores at suitable intervals were 
driven to below the tunnel level. The position of 
these is shown in Figs. 2 and 4 of our last article. 
Two of these bores were driven to a depth of 660 ft., 
the others to between 1,160 ft. and 1,320 ft. Davis 
Calyx and rapid percussion Fauck machines were 
used in these operations. The result of these investi- 
gations furnished an indication of the nature of the 
material likely to be met with and enabled the 
engineers in charge to make suitable arrangements. 
The report on this investigation makes interesting 


reading, and from it we have derived the following | 


data pertinent to the present article ; 
are calculated from the Bologna (northern) end of 
the tunnel : 

For the first 2 km., strata and layers of sandy 
soil with interposed loamy schists : 

In the next 4} km., loamy schists, with occasional 
layers of sandy and marly schists : 

In the next 1 km., alternating sandy and loamy 
schists : 

For the next 8 km., strata of sandy marls and 
layers of gravelly sand interpolated with calcareous 
marls and hardened loamy schists : 

And for the last 3 km., alternating strata of sandy 
soil and calcareous clay, marly and occasionally 
loamy sand soil. 

The nature of the material made it clear that the 
construction of the tunnel would proceed only at a 
very slow pace if undertaken in the ordinary way 
from the two ends. To reduce the time required, 
it was decided to start work not only at the ends, 
but simultaneously at two other intermediate points. 
For this purpose two parallel shafts, at a distance 
of 120 m. (400 ft.) from one another, were sunk 
in the locality Ca di Landino. These shafts have 
an inclination of 27 deg., and lengths of 512-92 m. 
and 489-66 m. (1,683 ft. and 1,605 ft.) respectively. 
They are 17 sq. m. (170 sq. ft.) in section. Their 
position is indicated in the drawing referred to 
above. The lining of the walls consists partly of 
concrete and partly of brick, the crown having a 
thickness varying from 0-45 m. to 1 m. (17°7 in. to 
39-37 in.). The construction of the two shafts 
involved the excavation of 41,100 cub. yards, the 
masonry work totalling 15,200 cub. yards, and 
13-942 kg. of explosives were used; the working 
days involved totalled 92,000, and the kWh 
1,543,632. The cost of the two shafts was 7-4 
million lire (123,4001.), corresponding to 6,600 lire 
(1102.) per linear metre. 

Work at the mouths of the Great Tunnel was 
commenced in 1920, while operations from the 
shafts started in 1924. Excavation operations 
extended on a length of 5,622 m. from the north 
end, over 5,993 m. from the shafts, and over 6,895 m. 
from the south end. The last two workings met in 
December, 1929. The problem of transporting all 
the necessary machinery and other plant, building 
and structural material, &c., was solved by the 
construction of two service railways of 95 cm. 
gauge. ’ 


the distances | 


The northern line had a length of 27 km.! The width of the permanent 
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Fie. 11. 


Fie. 12. 


(17 miles) and ran from the station of Sasso on the | 
\lines consisted of 14 locomotives and 216 trucks, 


Porretta line to the north entrance of the tunnel, 
via the Setta Valley. The southern service line, 
22 km. (13-7 km.) long, ran from Prato to the 
south entrance of the tunnel, 
Valley. A number of constructional 
considera ble importance were necessary for these 


works of 


service lines. 
quite imposing lines, as will be evident from Figs. 
11 and 12, annexed. Amongst the principal works 
may be mentioned the bridge over the Reno, com- 
posed of independent iron girders, of which seven 
spans were of 50 ft. and five of 36 ft. length, on 


concrete foundations; a concrete bridge over the 
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REINFORCED-CONCRETE BRIDGE OVER THE SETTA FOR THE SERVICE LINE. 
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via the Bisenzio | 


| 


Many of these were carried out on | 


| 


Setta. consisting of three central arches of 36 ft. | 
and two end arch spans of 40 ft. ; the handsome | 


concrete bridge over the Setta, of two arches of 
83 ft. span each, shown in Fig. 11; and the wooden 
bridge over the Brasinone, of ten spans of 27 ft. 
each. Another interesting viaduct on the southern 
line is shown in Fig. 12, at the Canneto tunnel. The 
maximum gradients on these service lines are 1 : 37 
for the northern and 1:50 for the southern line, 
the minimum radius of curves being 44 chains. 
way is 3°50 m., 


lterminal stations is 262 m. (865 ft.). 


Turere-ArcH BRIDGE ON THE SERVICE LINE AT THE CANNETO TUNNEL. 


27 kg. rails being used. The rolling stock for both 
which have handled 34 million ton-km. of traffic. 
The cost of construction of both lines was 16,800,000 
lire (271,0001.), corresponding to 345,000 lire (5,5611.) 
per km. of length, and to 0-494 lire (1-915d.) per 
ton-km. transported. The actual transport expenses 
amounted to 0-419 lire (1-624d.), making a total 
of 0-91 lire (34d.) per ton-km. Road transport, it 
was estimated, would have cost 10d. per ton-km., 
so that the construction of these service lines 
represents a saving of 54,000,000 lire (877,0001.). 
To provide transport facilities to the works of 
the inclined shafts at Ca di Landino, an aerial 
cableway shown by the full line in Fig. 2, page 30, 
ante. was installed. The lower terminus of this is at 
the service line station near the northern mouth of 
the tunnel. The length of the cableway is 9 km. 
(5-6 m.) and the difference in level between the two 
The aerial 
cableway was on the system of two carrying ropes and 
one traction rope, the distance between the carrying 
ropes being 2-50 m. (8 ft. 2 in.). The trolleys had 
a capacity of 0-4 ton and the hourly capacity of 
the cableway was 27:5 tons. The total quantity 
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1 material transported by this cableway was 
75,000 tons, and the cost amounted to 3,105,000 lire 
(50,0001.). 

As the mouths of the tunnel and the shaft entrance 
at Ca di Landino were situated at a considerable 
distance from the nearest villages, the Railway 
Administration constructed at these points com- 
pletely equipped villages to accommodate the 
employees and their families. Provision was 
made for schools, churches and 
adequate supplies of electricity and water were 
installed. Special attention was devoted to sani- 
tary arrangements. At the beginning, self-con- 
tained power houses, with oil-engine sets, were laid 
down for the supply of power, light and compressed 
air, but in 1924 a three-phase transmission line was 
run from Prato to the northern entrance, and three 
converter stations at the two mouths and at Ca 
di Landino were used to step the current down 
to the required distribution voltage. The original 
oil-engine sets were kept as reserve for emergencies. 


hospitals, and | 


Piant at CA pt LANDINO. 


Suprty Prez anp Brickwork BULKHEAD. 


We have so far dealt with the main characteristics 
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with the various yards. Furthermore, the yard 
at Ca di Landino was connected with the power 
| plant of the Bologna Electric Company's station by 
| means of a three-phase, 50-cycle, 30-kV line. During 
| the later stages, a second line, 31 km. long, was 
erected to carry 2,000 kW at 30 kV from Prato 
| to Ca di Landino. The interior of the transformer 
station at Ca di Landino is shown in Fig. 21. 
The power represented by the plant installed in the 
various yards was as follows :—At S. Quirico (near 
the South Portal), 200 kVA; Vernio, 2,260 kVA; 
|Ca di Landino, 6,300 kVA; Logaro, 2,060 kVA; 
| Pian di Setta, 450 kVA; making a total of 11,270 
|kVA, The main machinery room at Ca di Landino 
jis illustrated in Fig. 13, Plate V, and that at 
Logaro at the north entrance in Fig. 14, Plate V. 

| ‘The total mechanical power installed in the yards 
| is shown in the following Table :— 














| 
| North | South 
| Portal. | Shafts. Portal. | Total, 
| | 
hp. | hp. | hp. h.p. 
High-pressure compressors for | 
traction purposes .. os 570 790 | 740 | 2,100 
Low-pressure compressors for | | | 
drills .. - Re . 350 1,050 700 | 2,100 
Ventilation .. Ph "1 670 940 | 510 | 2.120 
Stone breakers, crushing rolls, | 
Gh, nx oe - ~ 190 325 | 515 
Concrete-block work .. | 30 | 10 20 | 60 
Workshops, sawmills .. | 65 55 | 45 165 
Various “~ | 40 40 30 110 
Water ot | 100 | 40 30 | 170 
Cableway in shafts | } 450 | | 450 
Aerial ropeway - me 70 70 
Pumping installation at shafts 6,590 | | 6,590 
| 1,826 | 10,226 | 2,400 | 14,450 


In view of the length of the tunnel (18,150 m.), 
the problem of proper ventilation during construc- 
tion operations was very carefully gone into, and 
provision was made for ensuring a permanent 
supply of from 20 cub. m. to 24 cub. m. of air per 
second to be delivered to the farthest working 
points in the tunnel. With the advance of the 
headings, auxiliary ventilating plant was installed ; 
these, drawing on the main supply, carried the 
amount required to the working faces. The large 
volumes of air involved necessitated the division of 
the completed and lined parts of the tunnel into 
two by the construction of a temporary longitudinal 
bulkhead of brickwork, the fresh air being delivered 
on one side, and the used air returning along the 
other side. The initial pressure of the air supply 
was regulated so as not to exceed that due to a 
column of mercury 250 mm, high, the rate of flow 
being fixed at a maximum of 4 m. per second. 

The ventilating plant consisted principally of the 
following :— 

(1) A set of two main Sulzer fans of a capacity 
of 24 cub. m. per sec., driven by 145 h.p. to 170 h.p. 
motors at the North Portal; a similar set near 
San Quirico, 840 m. from the South Portal, and 
illustrated in Fig. 15, Plate V; and a set of 
2 Cerpelli fans of 18 cub. m. to 20 cub. m, per sec., 
driven by 170 h.p. motors at each of the shafts. 

(2) A set of auxiliary fans of 6 cub. m. per sec., 
driven by 45 h.p. to 55 h.p. motors at each heading. 
These fans drew from the primary supply air and 
forced it along metal pipes of decreasing diameters , 
of 1,000 mm., 800 mm., 635 mm. and 400 mm. 
(39% in., 31} in., 25 in., 15} in.), to the working 
faces, one to the upper and the other one to the 





|of the line itself and the general arrangements in 
connection with the whole enterprise, of which the | 
Great Apennine tunnel is the most prominent | 


individual work. The latter presents, both in| 
lay-out and constructional method, several new 
and interesting features, quite apart from its 


imposing size, which classes it, it is claimed, as the 
greatest piece of tunnel engineering in the world. | 

Before entering into details of the constructional 
methods employed, it is necessary to refer to the 
general arrangements which were required in con- 
nection with the actual building of the tunnel itself. 
Power was generated by a total of 11 Diesel engines 
of from 120 h.p. to 400 h.p., or, in the aggregate, | 
| 2,540 h.p. Of this total plant, 720 h.p. were installed | 
at the Northern Portal, 1,220 h.p, at the shafts, | 
and 600 h.p. at the South Portal. Electric current | 
|was supplied by the Societé Elettricité Valdarno | 
|(Tuscany) over a 30,000-volt line, 45-5 km. long, 
which connected the company’s station at Prato 








bottom heading. As the distance to the working 
faces extended, the supply for the upper part of 
the tunnel was piped independently from that of 
the bottom heading by adding another secondary 
fan of 16 cub. m. driven by a 45 h.p. motor. The 
distance between the end of the primary duct and 
the working face was limited to 1,000 m. in order 


|to ensure the perfect functioning of the ventilation 


scheme and a sufficient supply of fresh air. On 
the lengths which were subjected to gas irruptions 
supplementary fans were installed for the purpose 
of increasing the volume of fresh air. Fig. 16, 
Plate V, shows one of the auxiliary stations. Figs. 
17 and 18 are both of the auxiliary plant supplying 
the face working towards Bologna from shaft No. 1. 
Fig. 17 shows this top-heading supply and Fig. 18 
the bottom, all drawing air from behind the bulk- 
head. Fig. 22, on this page, shows the junction ofa 
ventilating-air supply pipe with the brickwork 
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bulkhead near one of the working faces. The 
volume of air driven into the tunnel averaged daily 
a rate of 1,645,000 cub. m. from the north end, 
1,155,000 cub. m. at the shafts, and 970,000 cub. m. 
from the south end. This quantity rose to 4,500,000 
cub. m. at the north end and fo 3,100,000 cub. m. on 
the Bologna side of the shaft during the later stages 
of the work, when large volumes of gas penetrated 
the workings. The electrical energy consumed 
amounted to 22,280,000 kWh, corresponding to 
11-7 kWh for each cubic metre of excavation and 
masonry. 

Transport of men and material inside the tunnel 
was effected by means of a narrow-gauge railway 
driven by compressed-air locomotives. Two types 
of locomotives were in use. The smaller, of 40 h.p. 
to 50 h.p. on two axles, were used for the advance 
headings. The larger, of 80 h.p. to 100 h.p., having 
four axles, were employed in the completed sections 
of the tunnel. One of these is shown in Fig. 19, 
Plate V. The air used in the locomotives was 
compressed to 200 atmospheres and delivered by 
the compressors into a steel pipe running through 
the whole length of the tunnel. The locomotives | 
drew their supply of air from cocks fitted at 
intervals along the supply pipe. Although the | 
air was stored at the higher preesure, it was | 
used in th» cy linders of the locomotives at a pressure | 
of 14 atmospheres to 15 atmospheres. The consump- | 
tion was about | cub. m. per ton-km. Four com- | 
pressor plants were in operation at the two mouths 
und the two shafts. The high-pressure compression 
station at the north end of the tunnel is shown in | 
Fig. 20, Plate V. Steel pipes, 150 mm. in diameter, 
delivered the compressed air for driving the pneu- | 
matic hammers and drills at a pressure of 7 atmos- | 
pheres. The daily average volume of atmospheric 
air driven into the tunnel was 6,500,000 cub. m., 
und that of compressed air, 240,000 cub. m. 
(To be continued.) 
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BRITISH TRADE WITH THE U.S.S.R. 


When Mr. Litvinov announced last year at the} 
World Economic Conference that, provided lengthened | 
credit facilities were forthcoming and other conditions 
were favourable, the Soviet Union would be willing 
to place orders abroad in the near future for a total | 
of 1,000,000,0001., of which 400,000,0001. would be for | 
machinery, the general view was that the volume was 
yreatly exaggerated and that little additional trade 
would result with Great Britain. 

The conclusion in February of this year of the new 
Commercial Agreement between the United Kingdom 
ind the Union of Soviet Socialist Republics altered 
the whole basis of trade between the two countries, and 
Great Britain has since received a far larger share of 





the supply of Soviet requirements. For instance, 
the value of orders placed by the U.S.S.R. in the 
United Kingdom in the first four months of this year 
was two and a half times as great as during the | 
corresponding period last year, The relative figures 
ire 1933. 1,436,7561., and 1934, 3,449,355/ 

The main class of exports from the United Kingdom 
to the U.S.S.R. consists of articles wholly or mainly 
manufactured The principal group of exports in 
this class is machinery. In machinery the U.S.S.R, 
has been Britain's best customer While the exports 
of machinery to other countries have been falling 
onsistently the exports to the U.S.S.R. have steadily 
nereased The extent of this increase in tonnage and 
value is shown in the following figures of the exports 
f machinery from the United Kingdom to the U.S.S.R. 
from 1928 to 1932 








Tons Value. 
£ 
1v2s 15,720 1,701,368 
vey 1», 08 1,736,946 
lusu 27 2 692,660 
iest 40 386 
lesz 61,257 6,201,051 


‘ 


the temperature stresses in the rotor discs. 
lescription you state that the pegs at the circumference | atories had been dismantled. 


A very substantial part of the export of machinery | « 
from the United Kingdom to the Soviet Union con- | « 
sists of machine tools. In fact, the U.S.S.R. takes | « 
nearly the whole of the British exports of machine 
tools. In 1932, ont of the total export value of « 
machine tools of 2,851,329/.. the Soviet Union took |t 
2,547, 1181., or nearly 90 per cent. The detailed figures | t 
for 1982 are given in the Table below. ’ 

rhe really important question which arises is whether | 


the inereased export of British machinery, and especially | similar material. 


British machine tools, will expand further or even 


{the achievements of the machine-building industry 


a logical way, that when anything appears in the 
design which does not seem quite logical, it would | {4 
be interesting to know what are the circumstances | Aid to Economy.” 
4,617,907 responsible for a departure from apparently more number of experiments for the Government at Bir- 
I refer to the steps taken to reduce | mingham University, the work being much hampered 
In your! by the fact that a great deal of the plant in the labor- 





ENGINEERING. 


continue at its present rate. For it must be remem- 
bered that at the last Congress of the Communist 
party Stalin stated that the Soviet had “* mastered 
the key to reconstruction, the machine-building 
industry,”’ adding that it was only necessary to use 
it skilfully and rationally. Further, there is the 
important question of credits to be borne in mind. 

An independent and critical study of the prospects 
of British trade with the Soviet Union has just been 
made. These independent investigators, after taking 

British Exports of Machine Tools to U.S.S.R. 
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| dises are cold, the pins will be slack in the holes of 
| the outer discs when the inner discs expand. From 
|the point of view of elastic extension of the outer 
discs, theory suggests that the pins ought to be tapered 
(when viewed in a direction parallel to the shaft axis) 
at such an angle that their boundary lines intersect 
at the shaft axis. In side elevation, looking at right 
angles to the shaft axis, the pins should be parallel. 
From the point of view of thermal expansion, theory 
indicates that parallel cylindrical pins are correct. 
Summarising, we must conclude that if parallel 
cylindrical pins were fitted, the outer discs would 





| Other Foreign 





Class of Tool U.S.S.R. Countries. 
| £ 
Drilling te Je “| 368,129 
Grinding - ee - 303,421 
Lathes S. | 871,306 
Milling - 169,020 
Planing and seraping . 382,383 
Presses, punches and shearing 157,215 4,830 
Other kinds - - 205,644 44,168 


all factors into consideration, have come to two 
important conclusions :—(1) That in the event of the 
credit facilities of which the Soviet Government 
approves being forthcoming, a much larger quantity 
of British goods will be purchased than at present, 
and (2) that in spite of the satisfaction expressed with 


of the U.S.S.R. the market for British goods in the 
future will mainly consist of machinery and tools of the 
high quality in which this country specialises. 

On the prospects of trade in other groups of pro- 
ducts, it is worth noting that the value of electrical 


become loose on them, due to the elongation of the 
holes caused by tangential stress, and if special pins 
with a taper in one direction were used to meet this 
condition, thermal expansion of the inner discs would 
cause the pins to loosen in the outer discs. 

It would be interesting to know why the makers 
departed from their old method of dealing with the 
temperature-stress problem, as it does not seem open 
to the theoretical objections outlined above. Refer- 
ence to your issue of September 30, 1927, wherein is 
described a 14,000-kW Ljungstrém turbine, shows 
that the taper-pin arrangement was then used, but 
there the angle of the taper shown on the drawing 
seems to be much steeper than in the 50,000-kW 
machine. Is it possible that experience with this and 
similar machines has led the makers to adopt the 
more gradual taper shown on the later design ? 

It may be regarded as presumption to raise any 
question about a machine which practice has proved 
to be satisfactory, and one may simply say “the 
proof of the pudding is in the eating.” However, 
there may have been a number of experiments in 
cooking - before the perfect pudding was evolved. 





goods and apparatus exported from Great Britain 
to the U.S.S.R. was but 31,709/. in 1928, but had} 
increased to 92,5891. by 1932. In 1932 also the Soviet | 
Union was the principal customer for iron and steel | 
products. The value of iron and steel products | 
exported was 1,387,813/., while the other chief customers 
in order of importance were the Argentine Republic, 
1,194,5921.; China, 986,488/., and Japan, 935,127I. 
During the past few months large additional orders 
for special steel products have been placed by the 
Soviet in Britain. For instance, an order has recently 
been allocated for a large tonnage of special spring 
steel of special analysis and section, which will keep 
Scottish mills employed for several months. Contracts 
recently placed in this country cover a wide range of 
products, including structural and boiler plates, 
sections, sheets, tubes, and locomotives. 

These orders, which follow upon the new Commercial 
Agreement, are some indication of the advantages 
Britain has already derived from its conclusion. The 
detailed study which has been made of the prospects 
of British trade with the Soviet Union by the School 
of Slavonic and East European Studies in the Uni- 
versity of London, and published under the editorship 
of Mr. Lancelot Lawton, arrives at four important 
conclusions: (1) The new agreement is undoubtedly 
workable. (2) The prospects of trade between the 
two countries are better than they have been at any 
time hitherto. (3) The Soviet Government is capable 
of meeting obligations which it may incur under the 
Agreement; and (4) the U.S.8S.R. can achieve the 
ratio prescribed in the balance of payments which 
shades from 1 to 1-7 in the year ending December 31 
next to 1 to 1-2 for the year 1937, thereafter becoming | 
stabilised at 1 to 1-1. 











LETTER TO THE EDITOR. 


50,000-KW LJUNGSTROM TURBINE. 
To THE Eprror oF ENGINEERING. 
Sir,—Engineers interested in the design of turbines 
cannot help admiring the brilliant achievements of 
those responsible for the design and manufacture of 
turbines of the Ljungstrom type. 


Every eventuality | Teports published in 1898, 1901 and 1908. 


Likewise, it seems possible that Messrs. STAL 
experimented with several different angles of taper 
before a satisfactory compromise was reached. 
I am, Sir, 
Yours faithfully, 
R.C. McLeop. 
Oakley, Bedfordshire. 
July 13, 1934. 








THE LATE PROFESSOR H. F. W. 
BURSTALL. 


Proressor HENRY FREDERIC WILLIAM Bursta.t, 
whose death, we regret torecord, occurred at Alvechurch, 
on Sunday, July 15, at the age of 68, was well known 
not only as an educationalist in an important provincial 
university, but for his work on the gas engine, which 
enabled this form of prime mover to be built more 
economically and operated more efficiently. 

Henry Frederic William Burstall was born at Aber 
deen on September 3, 1865, and, after being educated 
privately, was apprenticed for four years to Messrs. 
J. Stewart and Son, Blackwall. On receiving his 
articles, he studied engineering .at University College, 
London, for a year, and in 1886 entered St. John’s 
College, Cambridge. He graduated thence as sixteenth 
wrangler in 1889 and obtained a first-class in Class [1. 
Part II of the Mathematical Tripos in the following 
year. After serving for a time in the office of Sir 
Alexander (then Professor) Kennedy, he was appointed 
demonstrator in the Mechanical Engineering Depart- 
ment of King’s College, London, and, in 1896, became 
Professor of Civil and Mechanical Engineers at Mason's 
College, Birmingham. Three years later he was sent to 
study engineering educational methods in the United 
States and Canada, and utilised the experiences thus 
gained in organising the Department of Mechanical 


Engineering in the University of Birmingham, of which 


department he became head on its formation. He held 
this position until his appointment as vice-principal 
in 1925, and on his retirement in 1930 was nominated 
Emeritus Professor and Life Governor. 

In addition to his scholastic work, Professor Burstal! 


conducted a number of experiments for the Gas Engine 


Research Committee of the Institution of Mechanical 
Engineers, the results of which were embodied in 


He also 


seems to have been foreseen and provided for in such contributed papers to that body on “ Indicating of Gas 


~orrect design. 


tion of English Railways ” 


Engines,” “‘ Energy Diagram for Gas,” “ Electrifica- 
and the “ Indicator as an 
During the war he carried out a 


His investigations in 


1f the discs which support the discs surrounding them | cluded researches on air flow for the Admiralty and 


are taper pins. 


As I see it, taper pins cannot satisfy the demands took part in the 1918 campaign. 


f theory. For the sake of argument assume that |‘ 


Air Board, and on radiators for the large tanks which 
At a later date he 
also took part in experiments for the extraction of 


he pins are parallel; for a given increase of tempera-| benzole from coal, which were conducted at a number 


ure the holes will expand in diameter by the same) ¢ 
smount as the pins, assuming, of course, that the pins 
ure at the same temperature as the discs and are of | ¢ 


If the 


if collieries in South Derbyshire. 
Professor Burstall was elected an Associate Member 
of the Institution of Civil Engineers in 1872, and 


became a member in 1900. He had been a member of 
taper-pin holes are reamed when all the the Institution of Mechanical Engineers since 1896. 
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LABOUR NOTES. 


ADDRESSING the annual conference of the Miners’ 
Federation of Great Britain, for the last time as its 
president, Mr. Peter Lee, of Durham, said that it 
should be clear to all who sought the welfare of the 
coal trade, and those who must live by it, that the 
time was more than due for co-operation, for national 
instead of district action, and for joint efforts towards 
building up prosperity, instead of keeping apart until 
misunderstanding and strife made conditions worse. 
Eventually force of circumstances would compel them 
to come together and rebuild, after war, that which 
they could have strengthened and saved under peaceful 
conditions. He could not understand why the coal- 
owners should object to a national agreement. If 
they imagined that they would force their own con- 
ditions on the mine-workers by the present method they 
would meet with trouble, and in the long run failure, 
because what in their minds would bring separation 
in the ranks of the miners would eventually bring 
united action and strife. Another possible reason 
for the coalowners’ attitude was mistrust of what 
the miners would do if a national agreement were 
established. This mistrust was short-sighted. The 
difference between trust and mistrust was the differ- 
ence between life and death, between civilisation and 
barbarism. By trust and co-operation coal could 
once more be made a great and powerful asset and 
play a great part in bringing prosperity not only to 
miners and mine-owners, but to the nation. 


A number of interesting resolutions were discussed 
and adopted at the conference of the Federation at 
Edinburgh last week. One declared that “ having in 
mind the acute problems at present confronting the 
mining industry, and the inevitable failure of private 
enterprise to cope with them, the executive should 
co-operate with the Labour party in launching a 
renewed campaign for nationalisation of the mines.” 
Speaking in support of it, Mr..Tom Cape, M.P. (Cumber- 
land), said that one of the questions that would have 
to be settled was that of confiscation or compensation. 
They had to face the fact that because of scientific 
development and the new methods of utilisation of coal, 
the human need and demand had changed, but this was 
another reason why they should go in more and more 
for nationalisation and intensify the campaign. If 
the mines were nationalised the proceeds of the by- 
products would be brought in, and the miners would 
get a fair deal in the production of the raw material. 


The hours question was dealt with on a composite 
resolution that the Federation should take all possible 
steps, nationally and internationally, to bring about a 
reduction of working hours in all coalmines, to seven 
per day immediately, and subsequently to six per 
day, without any reduction in wages. It also asked 
that a determined campaign towards bringing this 
about should be commenced in the coalfields, and that 
the Federation should place the claim before the 
National Coalowners’ Association, for embodiment in 
any national agreement. The resolution was adopted 
unanimously. 


The following resolution on the subject of wages was 
also carried unanimously: ‘‘ That this conference, 
while endorsing the efforts which have been made 
during the year to improve the wages and conditions 
in the various districts, pledges itself to take immediate 
steps to organise the mine-workers in every coalfield, 
with a view to enforcing a national wages agreement, 
and so place the mining industry in the same position as 
other basic industries throughout the country.” Mr. 
togers (Yorkshire) asked all the districts to try to 
arrange for their agreements to be terminated at the 
same time, so that they could take united action for 
a national agreement. 


At a private session a composite resolution was 
carried in the following terms: “ Taking into account 
the unreasonable excess of overtime and the growth 
of Sunday labour in the pits of Great Britain, we 
urge the executive committee to convene a special 
conference, or take whatever steps are necessary to 
terminate this pernicious practice.” 


Mr. J. Griffiths (South Wales) moved a resolution 
calling on the Government to take steps to establish 
plants for the extraction of oil and other by-products 
from coal in all suitable mining areas and in close 
relation to and as a part of the mining industry. The 
resolution—which was adopted—viewed with concern 
the tendency to separate these modern industries from 
mining, and thereby relegate the mining industry for 
all time to the position of being merely the producer of 
a raw material to be exploited by other industries, 
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the National Union of Blastfurnacemen, Ore Miners, 
Coke Workers and Kindred Trades, which was held 
at Blackpool last week, Mr. Thomas McKenna, the 
general secretary of the organisation, said that the 


nent, being satisfied, apparently, that the steps the 
employers had pledged themselves to take in the 
matter of national reorganisation and co-ordination 
were adequate. The iron and steel concerns had agreed 
to form a comprehensive organisation to be named the 
British Iron and Steel Federation. While the draft 
constitution of the new body dealt with all matters of 
a commercial, productive and financial nature, no pro- 
vision was made for dealing with labour affairs. The 
workers and their trade unions were seriously concerned 
and involved in the drastic change that had been re- 
solved on in the organisation of the industry nationally. 


The Government, Mr. McKenna went on to say, had 
reversed the fiscal system of the country at the behest 
of industrialists. It had given the iron and steel pro- 
ducers on the employers’ side all that they had asked for 
in the shape of safeguards and protection, and left the 
workers to take care of themselves. Nothing was safe- 
guarded for them in a reorganisation of the industry 
that was fundamental and comprehensive ; they were 
left without any facilities for discussing matters vitally 
affecting their interests with a national body of em- 
ployers. As it stood, the whole business constituted 
a serious grievance, and in whatever way was found to 
be most effective, steps would have to be taken to 
remove the cause of it. 


Representatives of the four main line railway com- 
panies and representatives of the three unions of rail- 
waymen met in London, on Friday last week, for the 
purpose of again discussing the men’s claim for restora- 
tion of the wages cuts made in March, 1931. The 
meeting lasted for four hours, and, at the close, it was 
officially stated that after a full exchange of views “ the 
representatives agreed to report to the respective 
principals.” 


At the end of June, 19,168 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society were 
‘“‘ signing the books”’ as compared with 19,696 at the 
end of May. The number of members in reveipt of 
superannuation benefit decreased from 2,264 to 2,240, 
and the number in receipt of sick benefit from 710 to 
687. In June, which had to bear five weeks’ outlays, 
the expenses amounted to 3,622/. 14s. 10jd.; in May, 
they were 3,037l. lls. 9d. There was a net increase of 


152 in the membership. 


A candidate for election to the executive council of 
the Boilermakers’ and Iron and Steel Shipbuilders’ 
Society expresses the opinion in the course of his address 
to members, that the Society should be organised on 
an industrial basis. The friendly section, he says, 
should be abolished altogether, as in times of industrial 
struggle it has been found to be a drawback to success- 
ful effort. Too much has been thought, he contends, 
of saving these funds at the expense of the standard of 
living. If, however, these friendly benefits are to 
remain . . . it should be in the option of members to 
join or not to join the section. 


This candidate for election to high office also expresses 
opposition to agreements with the employers “ If,” 
he says, ‘“‘ we are to carry out a policy of reorganisation, 


—which bind us to peace in industry. These agreements 
allowed the employers to carry through their rationalisa- 
tion schemes,” which have “ caused more unemploy- 
ment than anything ever thought of in the history of 
the present system of society. Therefore, all suc 
agreements should be repudiated by the society. More 
rank and file control should be given in the industrial 
and political sections of the movement if we are going 
to make progress.” 


The latest Trade Report of the United Patternmakers’ 
Association states that 1,153 members of the organisa- 
tion are unemployed and 470 on transitional benefit. 
These figures, it is pointed out, represent a reduction 
of 43 on the unemployed list and an increase of 29 
on the transitional list. A year ago there were 2,048 
unemployed. “ It is interesting to note,” Mr. Findlay 
says, ‘‘ that since the month of September, 1933, there 
has heen a steady improvement. Good as the position 
is, as compared with last year, we are still carrying a 
very heavy burden of unemployment, and, if previous 
years are any guide, the most we can hope for is a 
continuance of the present position. When you reckon 





the number of our members who have left the trade, 


Addressing the annual general council meeting of | 


Government had made tariffs on iron and steel perma- | 


we must not maintain our present industrial agreements | 
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those who are on sick or superannuation benefit, and 
|also the apprentices, you have something like 14} per 
| cent. to find work for.” 


The Ministry of Labour Gazette states that amongst 
|workpeople insured against unemployment in Great 
| Britain and Northern Ireland, the percentage unem- 
| ployed was 16-5 at June 25, 1934, as compared with 
| 16-3 at May 14, 1934, and 19-4 at June 26, 1933. For 
males alone the percentage at June 25, 1934, was 19-2, 
and for females 9-5. At May 14, 1934, the corre- 
sponding percentages were 19-0 and 9-2, and at 
June 26, 1933, they were 22-7 and 10:8. 


At June 25, 1934, there were 1,563,432 persons on the 
registers of employment exchanges in Great Britain 
who were out of a situation. This was 95,245 less than 
at May 14, 1934, and 320,890 less than at June 26, 
1933. The total included 1,310,975 men, 36,698 boys, 
186,828 women and 28,931 girls. It was made up of 
433,541 insured persons with claims for insurance 
benefit, 827,690 applicants for transitional payments, 
188,993 other insured persons not in receipt of benefit 
or transitional payments, and 113,208 uninsured 
persons. 


There were registered as unemployed in Great Britain, 
326,498 men, 7,606 boys, 108,820 women and 4,396 girls 
who were on short time or otherwise suspended from 
work on the understanding that they were shortly to 
return to their former employment. The total of 
447,320 was 106,292 more than at May 14, 1934, but 
16,392 less than at June 26, 1933. It included 389,210 
insured persons with claims for insurance benefit, 
22,941 applicants for transitional payments, and 35,169 
persons not in receipt of benefit or transitional pay- 
ments. 


Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers in 
Great Britain, 80,081 men, 79 boys, 1,668 women and 
6 girls ; these are largely employed in dock and harbour 
service. The total of 81,834 was 8,842 less than at 
May 14, 1934, and 8,240 less than at June 26, 1933. It 
included 57,447 insured persons with claims for insur 
ance benefit, 23,652 applicants for transitional pay- 
ments, and 735 persons not in receipt of benefit or 
transitional payments. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
|in June resulted in a decrease of nearly 2,300/. in the 
| weekly full-time wages of about 44,500 workpeople, 
|and in an increase of about 2,200/. in those of 31,500 
workpeople. The principal groups of workpeople whose 
| wages were reduced were coal-miners in North Stafford- 
shire and workpeople in the electrical cable-making 
industry. Those whose wages were increased included 
men employed at iron-puddling furnaces and in iron 
|and steel rolling mills in the Midlands, men employed 
|in steel-sheet rolling mills in various districts, and 
manual workers employed in the non-trading depart- 
| ments of local authorities in the West Midlands. The 
| changes so far reported in the six completed months 
| of 1934 have resulted in a net increase of nearly 25,0001. 
per week in the full-time rates of wages of 318,000 
| workpeople, and in a net decrease of about 12,3001. in 
| those of over 191,000 workpeople. 








The number of trade disputes involving stoppages of 
| work reported to the Department, as beginning in 
| June, was 33. In addition, 15 disputes which began 
| before June were still in progress at the beginning of 
|the month. The number of workpeople involved in all 
| disputes in June (including workpeople thrown out of 
| work at the establishments where the disputes occurred, 
| though not themselves parties to the disputes) was 
about 14,900, and the aggregate duration of all disputes 
|in June was about 102,000 working days. 


A resolution which a London local Labour party 
proposes to move at the annual conference of the 
Labour party suggests that the country should be 
asked for a mandate for ameliorative, as well as 
| socialist legislation, and places in the forefront of a 
| long list of measures the restoration of all cuts in wages 
| and the social services, abolition of the means test, and 
|the Anomalies Act, more unemployment benefit and 
| pensions of £1 per week; these and other measures 
it would have financed by conscripting all incomes 
|above an agreed level, securing complete control of 
investments and “ utilising other appropriate means of 
obtaining the necessary money.” 
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WATER TUBE 


WITH MECHANICAL STOKERS. 

One of the exacting kinds of all 
who have spent any time in a ship’s stoke shold during 
know, is that of firing a marine boiler 
So exacting it, especially in the tropics, that it is 
not surprising that even _ best of fuels is ineffectively 


MARINE 


labour, 


is 


most 


heavy weather 


burned. With inferior solid fuels, even moderat 
thermal efficiencies are yt se: unobtainable. It is not 
surprising, therefore, that the me hanical stoke r 

making its way into the mercantile marine The 
water-tube boiler is generally accepted as the most 
convenient generator to fire mechanically, quite apart 


BOILERS |‘ ach section consis a 


diameter, and two re- 
}turn tubes 4 in. in ex- 
ternal diameter. Some 


| sections adjacent to the 
is | casings, so that what is 


| 


of a bottom tube in. 
in external diameter, 32 


tubes, | #} in. in external 


| of the smaller tubes are, 
| howe ver, omitted in the 


virtually a water wall is 
formed at the outside 
of the tube nest. The 





from its other advantages, and so it, too, is becoming | boiler tube heating sur- 
increasingly used. The drawings forming Figs. | to 5, | face is 3,605 sq. ft. The 
on this and the opposite pages, show one of the most | supe rheater is of the 
recent applications of the water-tube boiler fitted| U-tube type arranged 
with a mechanical stoker, this application being to | transversely across the 
the S.S. Shuntien, a vessel constructed for the | boilers. The tubes are 
China Navigation Company, Limited, 8, Billiter }14 in. in external dia- 
square, London, E.C.3, and employed in passenger | meter, and have a total 
and cargo service on the coast of China. The hull was | heating surface of 1,150 
built by Messrs. Taikoo Dockyard and Engineer- | sq. ft Reference to 
ing Company, of Hong Kong, Limited, Hong Kong. | Fig. 4 will show that 
The propelling machinery has been constructed by | the bafiles in the boiler 
Messrs. Scotts’ Shipbuilding and Engineering Company, |tubes are arranged to 
Limited, Greenock, and the boilers and stokers by | provide three passes, Sees Ash Ejector 
Messrs, Babcock and Wilcox, Limited, Farringdon-street, | and that the baffle of 
London, E.C.4 | the first passis continued 
The general arrangement of the stokehold is shown | through the centre of the superheater tube nests. The 
in Figs. | to 3. There are two main boilers of the | baffle in the superheater is, in effect, a damper, and ex- 


Babcock and Wilcox standard marine type with super 
posed superheaters and air heaters, and a Cochran 
donkey boiler in a recess aft. The stokehold is closed, 
ind the boilers therefore ope rate under forced draught 
It will noticed in Fig. 1 that the inlet to the air 
heaters opens into the upper part of stokehold. This 
arrangement provides effective ventilation in the 
stokehold as the hot air rising from the boiler tops is 


be 


not distributed, but enters the heaters, controlling 
dampers being fitted. The heaters are of the firm’s 
tubular type with a heating surface per boiler of 


1,802 sq. ft. From the heaters the air passes down 
wards through external trunks leading to a duct 
incorporated in the wing boiler casings, as will be clear 
from 2 and 3. The air heaters are carried on 

at the upper-deck level, an expansion 
joint being fitted at the boiler uptake junction and at 


Figs. 


cross beams 


the junction of the delivery trunk with the boiler 
As the air duct covers part of the back and one side 
of the boiler, heat loases due to radiation are reduced 
At the same time, as will be gathered from Figs. 4 and 
», the boiler and superheater casings are well lagged 
Ihe distribution of air from the duct to the underside 
of the grate can be readily followed in these views, 


| 


| of 


' 


tends normally to the underside of the upper leg of ihe | 
superheater only. From the of the arrows in 
the higure it will be clear that the gases pass over both 
the superheater nests before entering the second 
pass of the boiler. If, however, the superheater baffle 
is raised to the top of the casing, which is done by the 
handwheel gear shown, the flow directly into 
the second pass, and the superheater, except for receiv- 
ing radiant heat, is cut out. Adjustment of the | 


course 


gases 


some 


superheater baffle between the extreme positions 
evables the gas flow to be divided between the super- 
heater and the bypass in any desired proportion. 
|The degree of superheat can therefore be varied as | 


a series of dampers, controlling the flow to different | 


areas of the grate, being fitted. Sight tubes passing 


through the air duct enable the eombustion conditions to 


be observed from the wing side of the boilers, whilst 
sight doors are also fitted in front at the same level 
and in some of the access doors above the tube nests 

Each of the Babcock boilers is 22 sections wide, 


| 
| 
- 


the 
} 


required. 

The boiler plant has been designed for a continuous | 
service rating of 40,000 lb. of steam per hour, at a pres- 
sure at the superheater outlet of 210 Ib. per square 
inch, and a temperature at the same point of 600 deg * 
when the feed-water te mperature 215 deg. F. The 
safety valves set at 230 Ib. per square inch. The | 
coal to be used in service is Kailan slack. This contains 
a. ager x itely 20 per cent. of ash, and has a calorific 
value 12,000 B.Th.1 per lb. The total weight of | 
the installation, including hot water to working. level, ja 

approximately 160 tons. With this weight, the 
high performance figure just stated is obtainable, and | 
tots ul heating surfaces of 7,210 sq. ft. for the boile r, | 

,300 sq. ft. for the superheater and 3,604 sq. ft. for 


is 


are 





ot 


18 


air heater have been got in. A cylindrical boiler 
installation of the same capacity would, unquestion- 
ably, have been much heavier. The mechanical 
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of the Erith-Roe This 


stokers 
stoker has been previously described in these columns 


are six-retort type. 





and therefore needs no further comment. Th 
projected grate area of each boiler is 100-5 sq. it. 
Attention may, however, be drawn to the means 
provided for removing the ashes. As shown in Fig. 4, 
hinged doors are provided at the end of the ramp 
forming the end of the grate. They are opened and 
| closed by screw gear; seven doors are fitted to each 
boiler. The boik r-room floor level is lowered in way 


between the two sets 


This arrang: 


of the doors, and in the centre, 
is fitted 


doors a See’s ash ejector. 


ment is shown in Figs. 2 and 3. The boilers are fitt 

with the usual mountings, as shown in Figs. 4 and 5 
Another interesting installation of Babcock and 

Wilcox boilers with Erith-Roe mechanical stokers 


that on the L.M.S. Railway Company’s R.M.S. Princess 


| Maud, built by Messrs. William De nny and Brothers 
Limited, Dumbarton, and now on the Stranraer-Lar 
passenger and mail service. This service is ont 
| demanding a considerable degree of flexibility 
steaming, the short open-sea passage being mac 
high speed and the navigation of the narrow waterw 


route necessarily demanding 
There are four boilers disc harging mt 

funnel. The stokehold closed, the t 

being provided by two steam-driven for 


at both ends of the 
lower speed. 
common 


supply 


Ss 


is 


draught fans situated in casings above the boiler roon 
Control of the rate of steaming is effected entirely by 
regulating the speed of the stokers and the speed f 
the forced-draught fans, the degree of flexibility result- 
ing being comparable with that obtaining with 
firing. 


We understand that the coal used is ordinary 
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go 
calorific value. This is equivalent to about 19 tons of 
North-country coal perday. The indicated horse-power 
was 1,670 and the oil consumption per indicated horse- 
power for the main engines 0-57 lb. and for all purposes 
lb. This, with Seotch boilers at 200 Ib. per 
square inch pressure and the moderate superheat of 
0) deg. F., is a very good result. Throughout, the 
engines and boilers have given every satisfaction and 
the ship has proved easy to handle, quick response being 
obtained to orders from the bridge. 

It is estimated that with a vessel of modern design 
of hull of 9,000 tons deadweight, with these engines 
the be only 14 tons of North- 
country coal per day 10 knots. 


0-70 


consumption would 
at 








TENDERS. 


We have received from the Department of Overseas 
lrade, 35, Old Queen-street, London, 8.W.1, particulars 
ff the undermentioned tenders, the closing dates of 
which are given Further details may obtained on 
application to the Department, the reference numbers 


be 


appended being quoted in all cases 


Telephone Cord Tags.—-The supply o 
connection plates, strips and terminals 
Melbourne September 4. 


f telephone tags, 
Post and Tele- 
uraphs Department, (Ref 
No. A.Y. 12,497.) 
Braided Copper Conductors The supply of 20 miles of 
190-083 black double-braided weatherproof hard 
yper conductor for overhead transmission line 


drawn co} 
of August 18. (Ref 


The Municipality 
No, A. Y. 12,496.) 


Johannesburg ; 


Vuntz Metal._-The supply of 1,700 kg. of Muntz metal. 
The Royal State Railways of Siam, Bangkok ; Septem 
ber 14 (Ref. No. G.Y. 14,059.) 

Sewage Pumping Plant The supply of sewage 


pumping plant, electrically driven, and spares, and one 


3,300/400-volt transformer for the Bezwada Drainage 
Scheme, Madras. The India Stores Department ; 
August 13 (Ref. No. G.Y. 14,070.) 

Pole Fuses The supply of 6,000 porcelain weather 
proof pole fuses for consumers’ service connections. 
Cape Town Electricity Department, South Africa ; 
August 28. (Ref. No. A.Y. 12,499.) 


Wild Steel Plates, Bara, de The supply of 1,439,075 


kg. of mild-steel plates and sections. The Argentine 
State Railways Administration, Buenos Aires; August 
i4 (Ref. No. G.Y. 14,060.) 

Water Mains and Meters, &c The supply of cast-iron 
or steel pipes, water meters and sluice valves. The 
Egyptian Ministry of Public Works, Cairo ; August 20. 
Ref. No. G.Y. 14,066.) 

Locomotive Boilers The supply of 33 superheater, 


Indian 
(Ref. No 


Great 


boilers. The 
August 


locomotive 
Bombay 


coal- burning 


Peninsula Railway, 


Gi. ¥. 14,064.) 

(fas Lamps and Poles The supply of 25 gas lamps, 
suspension type, with poles and accessories The 
Johannesburg City Council, South Africa: August 25 
(Ref. No. G.Y. 14,054.) 

Telephone Instrument Cord The supply of telephone 
instrument cord. Post and Telegraphs Department, 


(Ref. No. A.Y. 
The supply of metal filament, vacuum 
lighting and other electric 
August 30 


Melbourne : 12,506.) 
Electri« Lamps 
gas-filled, carbon, train 
Indian Stores Department, Simla ; 
A.Y. 12,508.) 
and Pump Trolleys The supply of 28 gang 
32 pump trolleys for metre gauge track 
Argentine State Railways Administration, Buenos 
Auguat 21 (Ref. No. G.Y 14,077.) 
Tension Cablea and Access 
m. of 33-k\ with indoor terminal 
nsulating compound and spares. The State Electricity 
Supply and lelephones Administration of l ruguay, 
Montevideo ; August 10. (Ref. No. A.Y. 12,510.) 
Power and Telephone ( ables, d« The supply of 33-k\ 
pilot telephone cables, jointing 
jointing Capetown Electricity 
South August 22. (Ref. No 


September 11 


and 
lamps 
Ref. No 
(lang 
trolleys and 
The 
\ire “ 
High 


5.200 


ries 


The supply of 


cable, boxes, 


cables, eables, 
and 
Depart ment, 
12,509.) 
Telephone and Parts.—The supply 
phone receivers, earpieces, caps, diaphragms 
Post and lelegraphs Department, Melbourne ; 
18. (Ref. No. A.Y. 12,501.) 
Turret Lathes. -The supply of turret lathes for quantity 
production of iron and parts. The Argentine 
State Railways Administration, Buenos Aires ; August 29. 
Ref. No, A.Y. 12,507.) 
Condensers The supply of 
The Post and 
September 11 


power 
material 
Africa ; 


boxes 


of tele- 
&c The 
Septem 


Receivers 


ber 


brass 


condensers of various 
Department, 


12,500.) 


Telegraphs 
(Ref. No. A.Y 


capacities 


Melbourne 


Light Rail Cars.—The supply of three light rail cars 
for two passengers, capable of accommodating four if 
required The Port and Railway Administration of the 
Colony of Mozambique. Portuguese East Africa ; 


September 24. Ref. No. G.Y. 14,065.) 

Steel Piping The supply of 20,000 ft. of steel 36-in. 
pipe of 4 -in. or j-in. plate The Rand Water Board ; 
\uguet 31 iRef. No. 14,063.) 

Steel Pipes The supply of 10,000 ft. of 9-in. lap 
welded steel pipe Baghdad District Water Board ; 
\ugust 4 Ref. No. G.Y. 14078.) 


The supply of switches and crossings. 
Administration, Buenos 
14082) 


Railway Switches. 
Argentine State Railways 


August 


The 
\ires 


7. (Ref. No. G.Y 








ENGINEERING. 


BOOKS RECEIVED. 


Electrical and Wireless Equipment of Aircraft, including 
the Repair, Overhaul and Testing of Magnetos (“ X ” 
Sir 


Licence). By 8. G. Wyprow. London: Isaac 
Pitman and Sons, Limited. [Price 6s. net.] 

Logarithms. Numerical and Graphical. By N. R. Corke. 
London: Gee and Company (Publishers), Limited. 
[Price 8s. 6d. net.) 

Department of Overseas Trade. No. 576. 
ditions in Poland (March, 1934). Report. 


Economic Con- 


By C. B. 


JerraM. London: H. M. Stationery Office. [Price 
2s. net. 
Civil Engineering Handbook Editor-in-Chief L. C. 


Hill Publishing Com- 


London: MeGraw 
[Price 30s. net 


URQUHART. 
pany, Limited. 








Gas Engineers’ Handbook London McGraw Hill 
Publishing Company, Limited. [Price 42s. net.] 

1930 Ars Trafikkommitta. Lokaltrafikens Ordnande I 
Stockholm, Betinkande med F irslag angivet den 22 Mars, 
1934. Del. I. Huvudbetinkande. Del. I. Planscher. 
Del. III. Bilagor. Stockholm: Aktienbolaget Nor- 
diska Bokhandeln. [Price 12 kroner.] 

CATALOGUES. 
Reduction Gears.—The Radicon Reducer, a standard 


worm gear transmission unit, for which claims are made 
of low-temperature use over prolonged periods of work, 
is dealt with in a folder received from Messrs. David 
Brown and Sons (Huddersfield), Limited, Huddersfield. 

Lockers. of all types and for offices, Messrs- 
Erdington, Birmingham, make 
standard steel lockers, in nests of 2, 3 and 4 units as 
required, and with 1, 2, 3,4 or5tiers. A folder shows the 
variety of standard designs, but enquiries are solicited 
for special requirements. 

Haulers Wire Rope Cutters——A folder received 
from Messrs. Hardypick Limited, Mining Tool and 
Mining Engineering Works, Sheffield, shows the firm’s 
Handy Hauler, utilising a simple lever for the purpose 
of moving machinery into and out of place, and a wire 
rope cutting machine with a capacity up to 1} inches. 


Oil Engines.—Messrs. R. A. Lister and Company 
Limited, of Dursley, include amongst the special lines of 
their manufactures small engines to work on petrol, 
petrol-paraffin, or of the Diesel type, ranging in size 
from 1}-h.p. to 38-h.p., and suitable for a great variety 
of services. A recent list issued by them gives all the 
essential particulars. 


For works 
Constructors Limited, 





and 


Heading Machines.—Messrs. The Selson Machine Tool 
Company Limited, of 23, Abbey House, Victoria-street, 
London, 8.W.1, have taken up the agency for the Kuhne 
heading machines to deal with rivets, screws, bolts, nails, 
cycle spokes, railroad spikes, &c. A list, the firm has 
issued, shows the varieties of design of the machines and 
the very many types of work of which they are capable. 


Welded-Steel Structures and Foundry Products.—Many 


outstanding examples of fabricated steel constructions | 


to replace castings are illustrated in a catalogue, dealing 
with the welding work done by Messrs. C. A. Parsons and 
Company, Limited, of Heaton Works, 
Tyne. 
covers iron and brass foundry products, and shows a 
variety of work done for outside firms. 

Messrs. The B.A. Holland Engineer- 
ing Company, Limited, of 18, Victoria-street, London, 
S.W.1, draw attention to the salient features and 
economic advantages of their Holland-S.L.M. rotary 
vacuum pumps, in a folder. These may be obtained as 
single stage units, or in twin sets, to operate single-stage 
for rapid exhaustion, and two-stage for the final extrac- 
tion, up to 99-95 per cent 


Vacuum Pumps. 


Air Conditioning Units.—-To meet the demands for 
plant for atmosphere control in works, warehouses and 
other buildings, Messrs. Davidson and Company, Limited, 
of Sirocco Engineering Works, Belfast, make complete | 
units, with temperature and humidity control, and have 
issued a list showing their equipment in service in various 
installations. 


Circuit Breakers and Starter Panels.——Lists received | 
from Messrs. Igranic Electric Company, Limited, of 149, | 
Queen Victoria-street, London, deal with their air-break | 
cireuit breakers for A.C. and D.C, circuits up to 660 volts, | 
with their automatic starting panels for squirrel-cage 
motors, with thermal or magnetic overload protection, | 
and also with their electric soldering irons for all duties. 








EXAMINATION FOR Boarp or Trape ENGINEER AND 
SURVEYOR A competitive examination for at least one 
appointment as Engineer and Ship Surveyor under the 
Board of Trade will be held in London on October 23, 
1934. Full particulars as to qualifications and salary, 
together with forms of application may be obtained from 
the Senior Staff Officer, Establishment Department 
(Mercantile Marine Branch), Board of Trade, Great 
George-street, London, S.W.1. The latest date for the 
reception of completed application forms is September 12. 


“Mopet Enorseer” Exnuipsirion.—The sixteenth | 
annual Model Engineer exhibition, which is organised by 
Messrs. Percival Marshall and Company, Limited, 
13-16, Fisher-street, London, W.C.1, will be held at the 
Royal Horticultural Hall, Westminster, London, 8.W.1, 
from Thursday, September 6, to Saturday, September 15 
In addition to a display of working models made by 
members of the Society of Model and Experimental 
Engineers and other clubs, ther as usual, be trade 
and competition sections 


will 





| 


Newcastle-upon- | 
Another pamphlet, received from the same firm, | 


at 


(ory 27, 1934 _ 


CONTRACTS. 


THe Parsons Om Enotne Company, LIMITED, 
Southampton, have received an order for two of their 
75-kW emergency dynamo sets, from Messrs. John Brown 
and Company, Limited, for the new Cunarder. 

Mr. J. R. Jounston, Globe Works, Hyde, Cheshire, 
has received, among others, orders from Messrs. Dorman, 
Long and Company, Limited, Middlesbrough, for 1,000 

| ft. of 1}-in. square driving rope for their Britannia Works ; 
from the Powell Duffryn Steam Coal Company, Limited, 
| Hengoed, for 4—1j-in. square driving ropes for Aberaman 
| Brickworks ; from Windermere and District Electricity 


Supply Company, Windermere, for 12—j{-in. square 
| ropes for Keswick Power Station. 

| 

| Messrs. Ransomes, Sims AND JEFFERIES, LIMITED, 


Ipswich, have received an order from the South African 
Railways and Harbours Administration for 53 of their 
welded frame trailers, 28 of which are of 2-ton and the 
remainder of 5-ton capacity. 


PERSONAL. 


WE are informed that 
Propucts Corporation (193: 
Henry Batrour AND Company, LIMITED ; 
George Scotr anp Son (Lonpon), Limrrep, and 
Messrs. Ernest Scorr anp Company, Limrrep ; have 
removed to Artillery House, Artillery-row, London, 
8.W.1. 

Intimation has been received from the IystrruTion o! 
Wetpinec Encrineers, Liurrep, that, in future, its 
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address will be 7-8, Holborn Hall, Gray’s Inn-road, 
London, W.C.1. Mr. F. Sroyte has been appointed 
secretary. 

Messrs. Gossett AND Son, Limrrep, 110, Cannon- 


street, E.C.4, inform us that they have been appointed by 
Messrs. DortmunD-HoEeRDER HUELTENVEREIN AKTIEN- 
GESELLSHAFT, as their agents for steel forgings for the 
British Isles. 

The Lord President of the Council has appointed Mr. 
E. Barnarp, D.S.O., M.A., to be Director of Food 
Investigation in the Department of Scientific and 
Industrial Research, and Mr. F. Krop, M.A., D.Sc., to 
| be Superintendent of the Low-Temperature Research 
Station, Cambridge. 

We have been advised that the firm of Messrs. Str 
Isaac PrrmMan AND Sons has been converted into a public 
company. Mr. I. J. Prrman having been appointed 
chairman and managing director. 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

** Chemically-Minded”’ Swansea.—Sir John Cadman, 
chairman of the Anglo-Persian Oil Company, addressing 
members of the Society of Chemical Industries, who 
visited the Patti Pavilion at Swansea, during their annual 
meetings in South Wales, described Swansea as a most 
suitable place of assembly for such a gathering. It was, 
he said, a “chemically-minded” town. The Non- 
Ferrous Industrialists at Swansea were the forerunners 
of the modern industrial chemists and the tradition 
founded by them was still carried on. The steel and 
tinplate industry relied more and more on scientific 
chemical processes. There was also the Mond Nickel 
Company, whose chemical principles were the backbone 
of its operations. Finally, there was the National Oil 
Refineries at Swansea, which was a subsidiary of the 
Anglo-Persian Oil Company, which was constantly 
seeking for and applying new chemical processes. Mr. 
Lewis Jones, M.P., said that an industrial map showed 
that within a radius of 12 miles or 15 miles, Swansea 
possessed the bulk of the tinplate output capacity of 
Great Britain, and between one-fifth and one-sixth of 
the ingot steel output of Great Britain. Local iron and 
steel manufacturers had not had the full credit that was 
due to them for continuous research work. That research 
work was going on day by day. They in South Wales 
were the first to organise research work in the tinplate, 
iron and steel industries in conjunction with a university, 
and the iron and steel industry had, during the past 
12 years, provided for Swansea College sums amounting 
to 120,0002. 

Welsh Road Schemes. 
Technical Officer of the 











Colonel C. H. Bressy, Chief 
Ministry of Transport, was 


| unable to attend the meeting of the Society of Chemical 


address, 
15 years 
in 


Industries at Cardiff Technical College. His 
however, was read. He stated that the last 
had probably witnessed a greater spell of activity 
road construction and improvement than in any other 
period of equal length in history, except possibly certain 
epochs of the Roman occupation. He mentioned, among 
other works of first-class importance, the inter-valle) 


road scheme in Glamorgan, the Cardiff Orbital Road 
the new Leckwith Bridge and Hill improvement, th« 


Dock-street By-pass at Newport, as schemes which were 
well advanced towards completion, while he hoped befor: 
long to see work started on the Bridge at Carmarthen 


| crossing the River Towy and the railway, eliminating the 


level crossing. 

Road Works Glamorgan.—Glamorgan Count 
Council have asked the Ministry of Transport to increas 
the contribution of the Ministry towards the reconstru 
tion of weak bridges to 75 per cent. An expenditure 
about 50,0001. is contemplated. Other road works in 
the county of considerable importance include new roads 
to approach Porthcawl, one of the most popular of 
Welsh watering places, to replace the existing tortuo 
and narrow thoroughfares, which greatly hinder summer 
traffic. It is only possible to improve the present roads 
great expense. The Ministry of Transport aré 
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encouraging the proposals to proceed with this scheme 
as soon as possible. 

Gold Mining in Wales.—From time to time gold- 
mining operations have been carried on in Wales with 
a considerable amount of success. The mines usually 
suspend operations, when the pockets of gold discovered 
become exhausted and further pockets cannot be found 
to enable work to be carried on continuously. The 
Romans worked mines at various points, notably in 
Carmarthenshire, and there is every reason to believe 
that the ancient Britons worked gold before them. Last 
century, there were periods of considerable success, but 
nearly all the mines were eventually thrown idle. Seven 
mines are to be re-opened immediately by Messrs. The 
Hillside Mining Company, Limited, of London, which has 
been formed to work noted mines in the Merionethshire 
mountains, near Barmouth. It is intended to use the 
latest plant and equipment, and to follow the most 
scientific methods, with a view to establishing the 
industry on a permanent basis. 

Tenby Water Supply.—Although Tenby Corporation 
have a plentiful water supply, it is regarded as necessary, 
to improve the amenities of this popular Pembrokeshire 
watermg place, to proceed with a scheme which will 
cost about 60,0001., to obtain a new supply from the 
Prescelly Hills in North Pembrokeshire. This water is 
of exceptional purity. The Minister of Health is unwilling 
to sanction a loan for 60 years, but is prepared to do so 
for 40 years, or possibly 50 years. A grant towards the 
outlay in the Prescelly Hills will probably be obtainable, 
but no grant can be made on the pipe line. The work is 
expected to occupy three years. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—The general position has undergone 
little change. A high level of activity is being maintained 
in the majority of sections. The flow of orders on 
overseas account shows improvement. The Colonies 
are taking increased supplies of Sheffield-made steel 
and products. The raw and semi-finished steel branches 
are accounting for record outputs. In some classes of 
materials the amount of forward business being trans- 
acted does not reach the standard of six months ago. 
Works producing basic steel billets are in a highly 
satisfactory position. The call for acid steel is variable. 
Cogging mills are working full time, while rolling mills 
and forges are also well employed. The railway-tyre 
and axle trade is less active, though several concerns 
report increased numbers of inquiries. The scrap market 
is not so active as a few weeks ago. The decline in the 
volume of business is due to seasonal influences. Many 
works are stocktaking, and coupled with other factors this 
has resulted in consuming works buying on a hand-to- 
mouth basis. Latest quotations are as follows: Hard 
basic billets, 81. 5s.; soft basic billets, 61. 15s.; West 
Coast hematites, 87s. 6d Zast Coast hematites 
82s. 6d.; Derbyshire No. 3 foundry iron, 68s. 6d. ; 
Derbyshire forge iron, 64s. 6d.; bars, 101. 10s.; and 
sheets, 121. 5s. Mixed conditions prevail in the heavy 
machinery and engineering branches. Though more 
railway rolling stock orders are in circulation, depart- 
ments could comfortably handle a much greater volume of 
business. Overseas requirements tend to increase. Other 
lines in which headway is being made include electrical 
apparatus, machinery for the production of refractory 
materials, and marine forgings and castings. Activity is 
pronounced in stainless steel production. One of the 
biggest firms in this area is laying down new electric 
furnaces. Heat and acid-resisting materials are in 
demand for a variety of purposes. The chemical and 
dye trades are particularly good customers. Agricultural 
requirements of machine parts and implements are larger 
than a year ago. Prospects are brighter than for some 
time past. Sales to the Dominions are more impressive, 
and judging by the number of inquiries in circulation 
valuable orders are in prospect. The tools trades have 
regained a lot of the ground lost during the depression. 

South Yorkshire Coal Trade.—The demand for most 
classes of fuel is only moderate. In some instances 
weakness is acute. Overseas business shows little 
change. On inland account industrial fuel is an active 
inarket. Iron and steel works are good customers. 
Little steam coal is available for the open market. 
Smalls are in good request for coking purposes. Elec- 
tricity works are ordering freely. Quiet conditions 
prevail in the housecoal section. Foundry and furnace 
cokes are steady. Gas coke continues firm at 22s. to 23s. 
o.b. at the Humber ports. Quotations are: Best 
branch handpicked, 23s. to 25s. ; Derbyshire best house, 
!4s. to 218. ; Derbyshire best brights, 16s. 6d. to 18s. 6d. ; 
best sereened nuts, 16s. to 17s.; small screened nuts, 
l4s. to 15s.; Yorkshire hards, 16s. to 17s. ; Derbyshire 
hards, 16s. to 17s.; rough slacks, 8s. to 9s.; nutty 
slacks, 7s. to 8s. 6d.; smalls, 5s. 6d. to 6s. 6d. 





ELecrriciry AnD Rurau Water Supreiues.—The 
present drought has only accentuated and not primarily 
aused the unsatisfactory water supply in many rural 
‘ustricts, so that even when relief comes, the inadequacy 
{ the present arrangements will not really have been 
eliminated. Believing that the main obstacle to the 
mprovement of these conditions is the cost of pumping, 
he British Electric Development Association, 2, Savoy- 
hill, London, W.C.2, have issued a pamphlet entitled 
W ater Supplies and Sewage Disposal in Rural and Small 

rban Districts. This gives full details, both practical 
‘nd economic, of a variety of systems of supply and 
methods of pumping and, as it is accompanied by ‘infor- 
mation about schemes that have actually been carried 
‘ut, its study may be recommended to all those con- 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—The limited make of 
Cleveland pig-iron is not quite absorbed, but stocks are 
low and are hardly increasing. Makers confidently expect 
to have to increase output to satisfy fall of the year re- 
quire ments and are consequently not at all perturbed by 
temporary excessive output. Scotland is taking little 
Cleveland pig at present owing to Fair Holidays North 
of the Tweed, but deliveries to firms in Scotland promise 
to be on a fairly good scale next week. Export demand 
is still quiet, and ironmasters continue unwilling to 
reduce quotations for overseas business to an extent 
sufficient to competé successfully with the products of 
other home districts and with Continental iron. Quota- 
tions for shipment to foreign ports are irregular, being a 
matter of individual bargaining and are not easily 
ascertained, but for other business delivery prices are firm 
at the equivalent of No. 3 g.m.b. at 67s. 6d. here, 69s. 6d. 
to North of England buyers outside the Tees-side area, 
67s. 3d. Falkirk, and 70s. 3d. Glasgow. 


Hematite.—Export sales of East Coast hematite pig 
are very difficult to arrange in face of comparatively 
very low figures readily accepted for Continental iron 
in markets abroad, and just at present new home business 
matures very slowly. Producers are, however, well 
placed as regards work, and are not particularly pressing 
sales at current prices as cost of output threatens to 
increase. Temporary rather excessive output is attri- 
buted to seasonal influence and is not at all perturbing 
as stocks are no larger than makers consider necessary 
to carry for ordinary trading. Quotations for shipment 
to foreign destinations are irregular and difficult to fix 
definitely, but for other business market values are 
rigid at the equivalent of No. 1 quality at 68s. for local 
consumption, 74s. to 77s. delivered to various parts of 
Yorkshire, 70s. delivered Northumberland and Durham, 
and 75s. delivered Scotland. 


Foreign Ore.—-Imports of foreign ore are heavy and 
old contracts are gradually being worked off. Inquiries 
are numerous, and some new business is stated to have 
been put through. Contracts for delivery over periods 
next year cannot be made except at advanced pases. 
The — market quotation for best rubio is 17s. 
c.i.f. Tees. 


Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke have good order books and are not keen to make 
new contracts at current rates, which are ruled by good 
medium qualities at 20s. delivered to Tees-side works. 


Manufactured Iron and Steel.—Producers of semi- 
finished and finished iron and steel have contracts to 
complete that will keep much of their plant employed 
over the summer months, but in certain branches more 
orders are needed. Manufacturers of heavy steel have 
a lot of work on hafd. Quotations all round are steadily 
upheld. Common iron bars are 91. 12s. packing 
(parallel), 8l.; packing (tapered), 10/.; steel billets 
(soft), 51. 128. 6d.; steel billets (medium), 7l. 2s. 6d. ; 
steel billets (hard), 71. 12s. 6d.; iron and steel rivets, 
1ll. 10s.; steel ship plates, 8/. 15s.; steel angles, 
8l. 7s. 6d. ; steel joists, 81. 15s.; heavy sections of steel 
rails, 81. 10s. for parcels of 500 tons and over, and 91. for 
smaller lots ; fish plates, 121. 10s. ; black sheets (No. 24 
gauge), 10l. 10s. for delivery to home customers, and 
91. 5s. f.o.b. for shipment abroad ; and galvanised corru- 
gated sheets (No. 24 gauge), 13/. for delivery to home 
customers and 111. 5s. fob. for shipment overseas. 


Scrap.—tiron and steel scrap is slow of sale. Heavy 
steel remains at 50s., but 42s. is now the most that can 
be obtained for light cast iron, while heavy cast iron 
has fallen to 47s. 6d., and machinery metal is down to 
50s. 








Company ReaistRatTions.—From a table compiled by 
Messrs. Jordan and Sons, Limited, Company Registra- 
tion Agents, Chancery-lane, W.C.2, we see that the 
total number of company registrations for the first half 
of this year was 6,570, representing a capital of 
$2,502,321. The latter figure, it may be noted, is 
nearly double that for the first half of 1933. The total 
includes 363 engineering companies, with an aggregate 
capital of 8,322,8531. 

Micro-OssEectTIVE FoR METALLURGY.—A new high- 
power microscope objective, designed specially for 
metallurgical work, was described recently by Mr. H. 
Wrighton, of the Research Department, Woolwich, in 
a paper read before the Royal Microscopical Society. 
The computation of this objective has been made by 
Mr. Bracey, of the British Scientific Instruments Research 
Association, and successfully embodies features suggested 
by Mr. Wrighton as desirable in a high-power objective 
for metallurgical research. The lens has been made by 
Messrs. R. and J. Beck Limited, and tested at the 
Research Department, Woolwich; it is thus entirely 
a British product. The objective is a monochromat, 
working with deep blue light, and having the large 
numerical aperture of 1-60. It was described as yielding 
images of exquisite definition at full aperture, very free 
from glare, and thereby giving exceptionally high 


resolution. Micrographs of fine lamellar Pearlite in steel 
have been obtained with it, showing structure of 200,000 
lines per inch. The highest resolution previously 


attainable with visual light, using oil-immersion objec- 
tives of N.A. 1-30 or 1-40, has been of the order of 
140,000 lines per inch. The new objective, without 
involving new technique, gives an important increase in 
resolution, and should be of great interest to microscopists 





erned with this matter at the present time. 





generally. 
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NOTES FROM THE NORTH. 


Grascow, Wednesday. 

Scottish Steel and Iron T'rades.—-As all the steel and 
iron works in the West of Scotland have been closed 
down during the past week for the annual holidays, 
there is little to report. Buyers as well as sellers have 
been absent from the market, and everything in the 
district has been at a standstill, with only skeleton 
staffs left behind to attend to routine duties. At the 
various works, repairs of one sort and another are being 
carried out, so that all plants will be in thorough condition 
for the restart on Monday, July 30. One or two estab- 
lishments are commencing operations this week because 
of some important orders for near date delivery, but 
unless bookings improve considerably before long a 
period of quiet seems more than likely at no distant 
date. Heavy steel makers have quite a fair tonnage on 
their order books, and black-steel sheet makers are also 
tolerably well provided with specifications for heavy 
sheets, but there is little in the way of business booked 
for the lighter gauges. On the other hand, the malleable- 
iron makers and steel re-rollers do not view the autumn 
months very hopefully at the present time, although 
dealing may improve any day. There is no report of 
anything much in the way of inquiry. Prices are un- 
changed and are as follows :—-Boiler plates, 91. per ton ; 
ship plates, 81. 15s. per ton ; sections, 81. 7s. 6d. per ton ; 
black-stee!l sheets, § in., 81. 10s. ' ton, and No. 24 
gauge, in minimum 4-ton lots, 10/. 10s. per ton; and 
galvanised corrugated sheets, No. 24 gauge, 131. per 
ton, in minimum 4-ton lots, all delivered at Glasgow 
stations ; “‘ Crown” bar iron, 91. 15s. per ton for home 
delivery, and 9l. 5s. per ton for export; and re-rolled 
bars, 8/. 12s. per ton for home delivery, and 7/. 10s. per 
ton for export. 


Scottish Pig-Iron Trade.—Dealing in Scottish pig-iron 
has been very quiet during the past week because of 
the annual holidays and deliveries have been very 
limited, but a few inquiries have lately come into the 
market. Producers hold quite good stocks and are in 
a position to give prompt delivery of any reasonable 
tonnage. So far as can be ascertained, there is not 
likely to be any change in the meantime in the 
number of furnaces in blast. The following are the 
current market quotations :—Hematite, 71s. per ton, 
delivered at the steel works; and foundry-iron, No. 1, 
72s. 6d. per ton, and No. 3, 70s. per ton, both on trucks 
at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 

ig-iron from Glasgow Harbour for the week ending 

t Saturday, July 21, only amounted to 130 tons. 
Of that total 100 tons went overseas and 30 tons coast- 
wise. During the corresponding week of last year the 
figures were 153 tons overseas and 10 tons coastwise, 
making the total shipment 163 tons. 


Shipbuilding Contracts.—Messrs. Lithgows, Limited, 
Port-Glasgow, have just received an order from Messrs. 
Kaye, Son and Company, Limited, London, on behalf 
of one of their shipping companies, for a cargo steamer 
of 8,500 tons deadweight. This is the eighth vessel 
ordered during the past eight years by Messrs. Kaye 
from Messrs. Lithgows, and is the second ordered this 
rear. Messrs. Barclay, Curle and Company, Limited, 
Whiteinch, have also been successful in securing the 
contract to build a cargo steamer of about 450 ft. in 
length for British owners. Immediately the workers 
return after the Fair Holiday stoppage the keel of this 
vessel will be laid down. The propelling machinery will 
be constructed by the builders at their engine works at 
Whiteinch, and they will also supply cargo-handling 
gear of the latest type. Messrs. Yarrow and Company, 
Limited, Scotstoun, have booked an order for a twin- 
screw motor-driven yacht of about 90 ft. in length for 
a London owner. Messrs. Scott and Sons, Bowling, are 
reported to have received instructions to build a steam 
coaster for Glasgow owners. In addition to these vessels, 
there are a number of other contracts now under con- 
sideration and intimation of the placing of these may 
be forthcoming at any time. 








CANADIAN Export Timpers.—The Commercial Intelli- 
gence Branch of the Canadian Department of Trade 
and Commerce, Ottawa, has recently!published a pamphlet 
entitled Canadian Export Timbers—Their Properties 
and Uses, copies of which can be obtained from the 
Chief Canadian Government Trade Commissioner in tho 
United Kingdom, Canada House, Trafalgar-square, 
London, 8.W.1. It appears that slightly over 1,153,000 
square miles in the Dominion are forested, of which 
791,670 square miles are accessible and productive. Canada 
has over 100 tree species and the particular classes 
available for export are reviewed in detail. 


Puoro-E.ectric Controu or EscaLtators.——The 
heavy wear and-tear on the mechanical parts of escalators 
can be reduced by running them et much less than 
normal speeds when no one is using them and speeding 
them up as soon as passengers arrive. Provision has 
been made for this at Manor House station on the Piccadilly 
Railway, London, by installing photo-electric equipment, 
manufactured by the General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2. 
This enables the speed to be increased by six smooth 
steps as soon as the intending passenger crosses the 
controlling beam and to be maintained at full volume 
by a time switch until he has reached his destination. 
The arrival of a second passenger before the end of this 
period re-sets the time switch, so that the escalator 
continues to run at high speed as long as anyone is 
using it. 
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44,000-KVA ALTERNATOR FOR THE BEAUHARNOIS POWER STATION. 
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Fie. 1. 


THE AERONAUTICAL WORK OF 
LAWRENCE HARGRAVE. 


In 1856 John Fletcher Hargrave, a lawyer practising 
in London, sailed for Australia where he soon became 
+ New South Wales district judge, and in 1865 a 
judge of the Supreme Court. He had left behind him 
in England a son Lawrence, who in 1866, at the age 
if sixteen, joined his father in Australia and after 
serving an apprenticeship in an engineering firm, 
hecame an assistant in Sydney Observatory. Possessing 
considerable inventive powers and fertility of ideas, 
young Hargrave in his work at the Observatory was 
led through the study of air currents to the problem 
of human flight then attracting more and more atten 
tion, and in 1884 contributed a paper to the Royal 
Society of New South Wales entitled The Tro 
choided Plane.” In this there was a_ theoretical 
discussion of the movements of animals such as worms, 
slugs, jelly fish anc’ fishes and the motion of waves. 

The trochoidal action of fins, muscles, and legs 
seemed so plain,” he said, “that I could not help 
being led to theorise on the action of wings in flight : 
| say theorise simply because [I have not a flying 
machine to show you, but the chain of evidence seems 
so complete, that I have no doubt it will soon be 
sccomplished without the aid of the screw or gas 
bag og 

Mechanical flight when it came was not achieved 
according to Hargrave’s views of 1884, but by 1909, 
six vears after the epoch-making flights of the brothers 
Wright in the United States, Hargrave had contributed 
19 papers to the Royal Society of New South Wales 
on various aspects of aeronautics. Our columns of 
those years bore considerable witness to his work, 
but it is safe to say that very few in this country 
have an intimate knowledge of his experiments with 
model aeroplanes, flapping wings, gliders, motor- 
driven screws and kites. His contributions to progress, 
which included the dihedral angle and the division of 
the supporting surfaces into fore and aft units, were 
of no mean order and they entitle him to a place 
beside such pioneers as Lilienthal, Chanute and Maxim. 
Hle was in the true sense of the term a pioneer and at 





ALTERNATOR IN Erectinc SHor with Cover LIrrep. 





Fie. 2. Wetpep Parts or Stator FRAME. 


the same time one of those rare individuals who care; Aviation,” but are now out of print. To satisfy 

nothing for any pecuniary gain which may result | demand for these articles Mr. T. C. Roughley, B.S 
from their labours. Some of his models are now pre- | has recently written a pamphlet embodying them wit! 
served in Germany, others in the Technological | slight alterations, and a preface, and this has bee 


Museum, Sydney, where an effort is being made to| published as Bulletin No. 19 of the Technological! 


show the various stages in the development of the} Museum, Sydney, and may be purchased at a pric: 
aeroplane. | of le. 

The papers Hargrave wrote have not so far The publication is an acceptable addition to th 
been published separately, but in the Technical Gazette | literature of aeronautical history. Each of the papers 
of New South Wales in 1923 and 1924 two articles| of Hargrave’s is briefly dealt with, and there ar 
ippeared describing, first, his experiments with mono- | many illustrationsand a portrait of Hargrave toward 
planes and, secondly, his experiments with curved | the end of his life. His death took place on July 6, 1915 
surfaces and hox-kites. Both were published under | shortly after he had had the misfortune to lose a so! 
the tith Lawrence Hargrave— Australia’s Pioneer in! in the Great War. 
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TRAFFIC CONTROL AND THE 
PEDESTRIAN. 


Wuen Mr. Oliver Stanley, then Minister of 
Transport, introduced the Road Traffic Bill in the 
House of Commons last April, he announced that 
he proposed, under powers he already possessed, 
to issue regulations establishing 220 pedestrian 
crossing places in London. The idea was admittedly 
experimental, and was intended to enable local 
authorities to judge whether they should apply for 
similar powers in their areas. Though the time 
that has elapsed since its introduction is short, 
it is probably sufficient to enable some judgment 
to be passed on the scheme. That judgment must, 
we fear, be not altogether favourable. To begin 
with, the regulations under which the crossing places 
are worked are neither very clear, nor have they 
been sufficiently widely disseminated. It is not 
sufficient in a matter of this kind to rely on the 
goodwill of the Press and the B.B.C. Officials. Notices 
available to everybody are necessary and there 
would not appear to be any difficulty in affixing 
them to lamp posts alongside the crossings. If the 
notice is drawn up with skill it need not be lengthy. 
A number of the more cautious motorists at first 
presumed that a pedestrian crossing a street between 
the white lines would have the right of way. On 
the other hand, the more cautious pedestrian, 
having in mind the inconsiderate motorist, preferred 
not to take any risk. It is not going too far to 
say that from the point of view of the pedestrian, 
whether he regards safety or ease in crossing the 
road as the criterion, the system has not yet pro- 
duced what was hoped from it. If he attempts to 
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cross an unpainted portion of the road he still takes 
his life in his hands; and no attempt has been 
made to penalise him for doing so, while the situa- 
tion of the careful pedestrian when he uses one 
of the traffic lanes, remains much as before, especi- 
ally when these are of the controlled variety. It 
was laid down that vehicles turning into a main 
street from a side street at an intersection where 
a lane has been established were to give way 
to the pedestrian, but this safeguard is very fre- 
quently ignored. In fact, the relative position 
of the motorists and pedestrians in the London 
streets differs little from that which existed before 
the scheme was inaugurated. In some ways, 
indeed, it is worse; for the pedestrian may be 
imbued with a false sense of security so long as 
he is within the white lines, and the motorist’s 
attention is subjected to another disturbing factor, 
which renders more difficult the already arduous 
task of driving in the crowded streets of London. 
The matter may possibly improve as both sections 
of the public become more familiar with the new 
arrangements and the lines have already done 
something to bunch the crossing pedestrians, Very 
definitely, however, more widespread and clearer 
instructions about non-controlled crossings are 
necessary, 

It is not surprising, therefore, that a motion should 
have been proposed in the House of Commons 
calling for the annulment of the regulations dealing 
with these lines, or that in the course of the debate 
it should have been suggested that it would have 
been better to have adopted the Parisian system. 
Under this system, which has since been introduced 
experimentally in certain parts of London, the 
pedestrian, it is perhaps hardly necessary to recall, 
has the right of way, and experience shows that not 
only is it workable, but that it has led to a definite, 
if not very large, reduction in the number of acci- 
dents. The reply to this criticism was that such a 
system, though excellent in Paris, could only be 
adopted in London with limitations. No one could, 
for instance, possibly suggest that crossing places 
at which pedestrians would at all times have full 
right of way, could be put down along Oxford-street 
at intervals of 100 yards. That would inevitably 
lead to confusion. It was thought, moreover, that 
there was not so much muddle among the public as 
had been made out, a conclusion about which we 
feel sure there will be a good deal of difference of 
opinion. 

It may be deduced from this statement that the 
Ministry of Transport has no objection to pedes- 
trian-controlled crossings in themselves. It has, 
however, allowed itself to be impressed, perhaps 
over-impressed, by the difficulties of introducing 
them in the centre of London. That there is some- 
thing in this view is shown by the fact that the pedes- 
trian lanes which have now been laid down else- 
where, are real sanctuaries. These crossings are not 
controlled by either police or signals, and are 
governed by regulations which require the driver 
of a vehicle to pull up dead when the lane is used. 
Such an arrangement has the advantage over the 
present experimental system that every road user 
knows his duty, but its success must depend on the 
extent to which that duty is performed. 

It is axiomatic that traffic must be considered 
as a whole and not as consisting of two entirely 
separate sections, vehicular and pedestrian. To 
achieve this end, it seems certain that manual 
will have to be replaced by automatic control, In 
London at least, the police constable has already 
been placed in the position of King Canute. For 
he is becoming less and less able to control a tide 
almost as inexorable as that of the sea. In a 
book* which has recently been published, Messrs. 
Preist give eight 


H. H. Harrison and T. P. 
reasons why under present conditions manual 
control of traffic is a failure and these, which 


need not be detailed, are a sufficient indication 
why a search for better methods was inaugu- 
rated, first by replacing the constable’s arm by 
a semaphore or a light, and very soon afterwards 
by using signal lights, controlled by a timing mechan- 
ism, thus enabling the traffic officer to be dispensed 


Street Traffic Signalling. By H. H. 
Preist. London: Sir Isaac Pitman 
[Price 12s. 6d. net.} 


* Automatic 
Harrison and T. P. 
and Sons, Limited. 














































94 


with. The next and most important step was to 
arrange for the lights to be changed, not at pre- 
determined time intervals, but in accordance with 
the flow of traffic across the particular inter- 
section that was being controlled. The success 
of this system, since it was introduced a short time 
ago, has led to its widespread use for dealing with the 
most complicated crossings. It is not, however, 
improbable, though the authors do not indulge in 
prophecy, that the end has not been reached and that 
the growing realisation that the flows of wheeled 
and of pedestrian traffic must be co-ordinated, will 
lead to some further interesting developments. 

After an introduction, in which the problem of 
controlling traffic by automatic equipment is 
generally stated, the authors go on to describe the 
various mechanisms which are now being used when 
time is the chief controlling factor and how these 
are modified by the employment of the synchronised, 
limited progressive or flexible progressive systems, 
terms which are sufficiently familiar to those 
who have studied this subject not to require further 
definition. They then devote some twenty-four 
pages to dealing with the theory of traffic movement, 
ind as the points dealt with in this survey are 
inherent in any system of control it is a pity these 
are not placed earlier. In fact, the real problem 
is not how to devise mechanisms for controlling 
traftic, but to determine the cycle of operations 
that these mechanisms shall perform, in order that 
their efforts shall be of the maximum utility. This 
chapter is worthy of the closest study, though it 
cannot be said that it iseasy reading. The general 
conclusion is that there is a band of cycle times 
within which the best cycle always falls, but that 
this best cycle varies from moment to moment with 
the traffic flow. Only apparatus capable of estimat- 
ing that flow and adjusting the cycle accordingly 
will, therefore, satisfy the condition of minimum 
delay. It will be hard to find arguments to con- 
trovert that statement of the case. It thus follows 
that a system worked on a purely time basis, how- 
ever ingenious (and there is certainly nothing lacking 
in that respect) can never be wholly satisfactory. 
On the other hand vehicle-actuated equipment, 
which adjusts the time cycle in accordance with the 
traffic flow from moment to moment, provides 
a much nearer approach to the ideal. Some seventy 
pages, or more than a third of the book, are devoted 
to the details of this system and examples are given 
of how it is being applied. 

It may, therefore, be asked whether the ingenuity 
that has exercised in devising automatic 
equipment for controlling the movement of vehicu- 
lar traflic at complicated crossings and in ensuring 
that the measure of control shall depend on the 
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flow of traffic itself, cannot be extended to some 
system which includes the pedestrian. In Boston, 
Massachusetts, all vehicular traffic is halted 


at the busiest intersections to allow pedestrians 
to in all directions, even diagonally, and 
we are interested to see that a somewhat similar 
arrangement has been proposed by the Westminster 
City Council. This would at once get rid of the 
danger which exists under the present system, where 
*® practically constant movement of vehicular 
traffic broken only by a short vellow period 
allowed and which it becoming increasingly 
common to ignore. In many of London’s streets 
this would probably provide all that is required, but 
where crossing places are necessary irrespective of 
intersections or where the intersections are unim 
portant it might be possible to devise pedestrian 
vctuated equipment, which would give the right 
ot to the vehicle and the foot 
turn, without unduly delaying either. 

Mr. Harrison and Mr. Preist themselves do not 
indulge in such speculations, but as soon as it is 
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realised that such co-ordination must take place 
we have no doubt they would be prepared to try 
their hands at devising a system to deal with these 
awkward and in some respects antagonistic 
conditions. In the meantime we can recommend 
the book to the study both of those who are 
concerned with the solution of a difficult problem, 
and those who are merely interested in its various 
phases. The authors are to be congratulated on 
having made so clear and detailed a statement of the 


various difficulties that have had to be overcome. | 
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and of the methods devised for dealing with them. 
For the rest we shall await with interest what the 
new Minister of Transport will do in view of the 
recent accident figures, which seem to show that 
the attempts to impress upon all classes of road 
users the need for greater care and greater courtesy 
have not yet succeeded. 








RAILWAY ACCIDENTS IN 1933. 

THE statistics relating to the accidents which 
occurred on the railways of Great Britain during 1933 
and are contained in the report* of Lieut.-Colonel 


| A. H. L. Mount to the Minister of Transport must 


inevitably give rise to comparison with those other 
figures which concern accidents on roads. Putting 
the position at its worst, and excluding only cases 
of trespass and suicide, the total number of persons 
killed during the year on British railways amounted 
to 282, while in addition 7,348 were injured. 
During the same period 7,202 persons were killed 
and 216,238 injured on the roads, while during the 
week ending July7, the corresponding figures were 
180 and 5,800, results not incomparable with the 
total yearly toll of the railways. Moreover, no 
less than 2,087 persons were killed and 71,298 
injured during the sixteen weeks ending June 30. 
Taking still longer periods, while from 1926 to 
1933, 110 persons were killed and 4,305 injured 
in train accidents, the numbers suffering a similar 
fate on the roads were 50,914 and 1,421,100. 
Examining the railway fatalities of 1933 in 


more detail, the comparison is even more 
striking. It may first be mentioned that they 
were made up of 70 passengers, 163 railway 


servants, and 49 other persons. Of the passengers, 
64 suffered death mainly through such careless 


actions as attempting to enter or alight from trains | 


in motion, falling out of carriages, and crossing the 
line at stations. Of the railway servants killed, 
152 were involved while working, standing or 
walking on the permanent way or while engaged in 
shunting. Coupling or uncoupling vehicles accounted 
for three deaths, and falling off or getting on vehicles 
in motion for four. Of this class of accident, 
66-89 per cent. are described as due to carelessness, 
29-14 per cent. as due to misadventure, and 3-97 
per cent. to defective apparatus. In the case of 
injuries, a much larger percentage was due to 
misadventure, and the proportion that could be 
ascribed to defective apparatus was somewhat 
lower. As regards passengers, misadventure or 
carelessness were necessarily the chief predisposing 
causes. It is interesting to note that excluding 
railway servants, 125 persons who were crossing the 
line at places other than railway stations were 
killed and 43 were injured, figures which may be 
compared with the 100 pedestrians killed last year 
owing to cars mounting pavements. In addition, 
276 persons committed suicide and another 
16 attempted to do so but failed, a type of fatality 
which for some reason or other does not figure 
prominently in the road returns. As the passenger 
and freight train mileage amounted to 411,800,000, 
the total number of all classes killed and injured 
per million train miles run worked out at 0-7 and 18 
respectively, results that cannot be considered 
excessive. 

Commenting on these figures, Colonel Mount 
points out that those relating to train accidents 
were well below the average of the two five-yearly 
periods 1920-24 and 1925-29. The casualties 
caused by, or connected with, train movements 
were, however, above the average, and have been 
increasing for some years. It would, therefore, 
seem, it is added, that some educational propaganda 
is necessary to induce greater care. The number of 
casualties to servants caused by train accidents, 
though higher than in the previous year, also 
compared favourably with the five-yearly average, 
and the same applies to those due to the movement 
of vehicles. The decided improvement in the inci- 
dence of casualty among men working on the 
permanent way, however, encourages the hope that 
educational efforts are having good effect. More- 
over, it must be remembered that these occurrences 


* Report to the Minister of Transport upon the Accidents 
which occurred on the Railways of Great Britain during 
the year 1933 London H.M. Stationery Office. 
[Price 9d. net.) 
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revolve in cycles and that one accident due to 
some small lack of attention or carelessness may 
temporarily cause a set-back. 

The most serious train accident whieh oceurred 
during the period under review was that at Raynes 
ark, when five passengers were killed and 35 
persons were injured. This was due to the defective 
condition of the track, brought about by repairs that 
were being conducted atthetime. The trouble wasin 
tensified by the passingof a second train. The remedy 
for this state of things should not be hard to find. At 
Three Bridges, Alne and Cockett non-fatal accidents 
were brought about by disregard of the signalling 
regulations, and the same cause explained the more 
serious mishaps at Ambergate, Little Salkeld and 
Loughborough. At Vriog Cutting, Fairbourne, 
two railway servants were killed owing to a slip 
coinciding with the passage of a train, and at 
Victoria, London, there was a failure of the brakes. 
A lorry driver was killed near Totton owing to 
carelessness at a level crossing. It is pointed out 
that five collisions could probably have been pre- 
vented or mitigated by the use of automatic train 
control, and that the employment of more brilliant 
rear lights might have formed just that additional 
safeguard which was required in two others. In 
view of the increasing use which is being made of 
| track circuits, it is interesting to note that only 
| One case was reported in which an accident resulted 
from a dangerous failure of this type of equipment. 

On the whole, therefore, those concerned with the 
|operation of our railways are to be congratulated 
|on the results obtained. 
| 
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| CIVIL AND MILITARY AVIATION. 

| ‘THERE are two reasons why last week may be 
considered as marking an important stage in the 
development of the air policy of this country. On 
Wednesday Mr. Baldwin announced that the 
Government had decided to increase the Royal Air 
Force by 41 squadrons, while on Friday the report 
of the Committee on Private Flying, which suggests 
various ways and means whereby this form of 
transport can be relieved from the dead hand of 
officialdom, was published. 

Our existing Air Force (excluding squadrons 
attached to the Navy or serving abroad) consists of 
42 squadrons comprising 504 machines in all, and 
with the addition of 492 machines for the new 
squadrons, its strength will therefore be almost 
doubled by the end of the five years over which the 
construction is to be spread. This expansion, which 
includes the four squadrons for which provision has 
already been made in this year’s estimates, will be 
welcomed not only by those who feel that we have 
reduced our armaments to a dangerously low level, 
but by those who see in this expansion a chance for 
research and for attaining increasing knowledge in 
applied aerodynamical science. The one may be 
as important as the other. It may be noted, 
however, that it will still leave us with 350 first- 
line machines less than France and 200 less than 
Russia. Finance, of course, is the principal reason 
for the spread-over contemplated, but aerodromes 
will also have been extended, accommodation built 
and men recruited and trained, though all these 
obstacles could be more or less rapidly overcom: 
should occasion require. That the Government 
does not regard the matter as urgent may lx 
gathered from the fact that all the new squadrons 
are to be manned by “ regulars,” but this delay is 
not altogether a bad thing, as it will help technical! 
development to keep pace with building, and thus 
minimise obsolescence. 

It is in no spirit of hostility nor with any wish 
to disturb peaceful relations with other nations that 
we say that this decision to expand our air strength 
has not come a moment too soon. The negotiations 
for disarmament that have been spread over eight 
and a half years have now definitely proved abortive, 
much as interested parties may desire to conceal 
the fact. Indeed, it is not unlikely that this failur 
has been partly due to the unilateral disarmament, 
in which we alone have indulged in the hope that 
other nations would follow our example. <A cursor 
study of history would, however, have shown thos 
| responsible how forlorn such a hope must be. ! 
war should break out in the near future it is mos! 
improbable that we should be the aggressors, but 
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it is almost equally probable that we should be 
the victims. While, therefore, doing all we can to 
show our neighbours that their policy is not 
likely to lead to that lasting peace which they all 
profess to desire, we must, at the same time, not 
fail to provide ourselves with adequate protection. 
For that reason an expansion of the Navy is as 
urgent as that of the Air Force, and we hope that 
that fact will not be lost sight of by those in 
authority. 

The Committee on Private Flying, whose report 
was accompanied by a memorandum by the Secre- 
tary of State for Air, was appointed to make a 
comprehensive review of the regulations at present 
governing civil aviation and especially private 
aircraft, with a view to determining whether some 
relaxation of official control was not practicable. 
This, as will appear, they have done with satisfac- 
tory results, in that most of their recommendations 
have gained official approval, either with or without 
modification. They, however, went further and 
reported in favour of transferring the administration 
of civil aviation from the Air Ministry to a purely 
civil department within ten years, and added that 
in the meantime the Civil Aviation Directorate 
should be made as far as possible self-contained 
within the Ministry. For this proposal they have 
suffered a well-deserved reprimand on the sufficient 
grounds that the matter was outside their terms of 
reference. Lord Londonderry has, however, been 
concerned to point out that the Air Ministry is not 
a purely military department and that the sugges- 
tion that civil aviation has been cramped by military 
influences is wholly untrue. Moreover, civil avia- 
tion is not regarded solely or primarily as a reserve 
of pilots or machines for war, but, unlike its opposite 
numbers in almost every country, is purely pacific. 
Neither personnel nor matériel has been militarised. 
This, of course, is true enough, but whether it is a 
matter for so hearty congratulation as the Minister 
would have us believe, some may beg leave to doubt. 

Turning to the proposals, which have received 
official benediction, it is agreed that a certificate 
of airworthiness should be required for aircraft 
engaged both in regular and periodical air transport. 
The control of this airworthiness is to be transferred 
from the Air Ministry to the Joint Aviation Advisory 
Committee of Lloyd’s Register and the British 
Corporation Register, which are to be reconstituted 
as the Air Registration Board. This change is 
subject to the provisos that a financially and tech- 
nically practicable scheme is submitted and that 
the Air Ministry retains control over the air- 
worthiness of the larger passenger aircraft. With 
the same exception, detailed requirements to which 
aircraft shall be built are no longer to be laid down, 
while such matters as the approval of modifications, 
inspections for the renewal of certificates of air- 
worthiness, and the system of ground engineers are 


also to be relegated to the Air Registration Board. | 
Four-fifths of the Board’s deficit are to be met by | 


the Air Ministry for five years. Attempts are to be 
made to increase international co-operation on such 
questions as airworthiness standards, while the pri- 
vate flyer is to obtain greater freedom in such matters 
as airworthiness certificates, insurance and experi- 
mental work, though compulsory third-party 
insurance is to be introduced. Accidents to private 
aircraft will only be investigated officially if 
they involve death or serious injury. Gliders will 
venerally come under the same regulations as aero- 
planes. The result should be that there will be a 
large measure of self-government, and that conse- 
quently private flying will become both cheaper and 
easier. Between 1931 and 1933, the number of pri- 
vately-owned aircraft rose by 75, or over 22 per cent., 
while, since January of this year, it has increased 
hy about 90, making a total increase of 50 per cent. 
in the three-and-a-half-year period. It is to be 
hoped from many points of view that this develop- 
ment will continue and that the new regulations, 
which should be put in force without delay, will 
assist towards this end. 

Finally, as we go to press we learn that the 
Postmaster-General is to establish mail services 
linking up London, Birmingham, Manchester, Bel- 
fast, Glasgow, Liverpool, Cardiff, Plymouth, South- 
ampton and the Isle of Man. This should further 
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THE INAUGURATION OF THE MERSEY TUNNEL. 


THe Mersey Tunnel, which is in future to be 
| known as Queensway, was formally inaugurated by 
|H.M. the King on Wednesday, July 18, and in the 
|Sseven hours during which it was open to the public 
on that day 5,000 vehicles, containing 13,500 
passengers, passed through it. Between then and 
10 p.m. on Sunday it has been used by 57,380 
vehicles, of which 37,961 were motor cars or lorries 
and 14,437 were pedal cycles. In asking His 
|Majesty to perform the opening ceremony, Sir 
|Thomas White, chairman of the Mersey Tunnel 
| Joint Committee, pointed out that it was the 
largest sub-aqueous tunnel in the world, and 
described it as a great engineering work of national 
| character and importance that had been constructed 
to meet the ever-growing transport requirements of 
the Port of Liverpool. In reply, His Majesty 
| insisted on the importance of the tunnel as a work 
of engineering. ‘ Who can reflect without awe,” 
he said, “that the will and power of men, which 
in our own time have created the noble bridges of 
'the Thames, the Forth, the Hudson and Sydney 
Harbour, can drive also tunnels wherein many 
streams of wheeled traffic may run in safety below 
the depth and turbulence of a tidal water bearing 
|the ships of the world.’ ‘‘ Such a task,” he con- 
tinued, “can only be achieved by the endeavours 
of a multitude. . . . I praise the imaginations that 
foresaw, the minds that planned, the skill that 
| fashioned, the will that drove, and the strong arms 
that endured in the bringing of this work to com- 
| pletion.” Among those who were presented to 
| His Majesty were Sir Basi] Mott and Mr. John 
Brodie, the consulting engineers; Mr. H. J. Rowse, 
the architect; Mr.T. Molyneux, the city engineer ; 
Mr. P. J. Robinson, the city electrical engineer ; and 
representatives of the various firms of contractors, 
| including a foreman-workman from each of the six 
main concerns. It may be recalled that the length 
of the main tunnel from Old Haymarket, Liverpool, 
to Chester-street, Birkenhead, is 3,751 yards, and 
that the total length of roadway, including that in 
the two branch tunnels, is 5,064 yards. The 
external and internal diameters of the circular 
tunnel under the river are 46 ft. 3 in. and 44 ft. 
respectively, and the upper portion of the semi- 
|circular main tunnel not under the river has the 
|same dimensions. The internal diameter of the 
| upper portion of the horseshoe section branch tunnels 
is 26 ft.6in. The estimated capacity is 4,150 cars 
per hour, spaced 100 ft. apart and moving at 
20 m.p.h. The constructional work and equipment 
‘connected with this great feat of engineering 
were fully described in our issues of January 19, 
February 16 and March 16, 1934. 


ForEIGN COMPETITION IN THE MACHINERY 
MARKET. 


| The current issue of the Bulletin of the British 
Engineers’ Association contains some detailed statis- 
| tics of the imports of machinery into this country 
during the first five months of the current year. 
| These figures, the preparation of which must have re- 
| quired a considerable amount of work, are deserving 
of the closest study. To take May as an example, 
| the tonnage imported was no less than 6,629 tons 
|valued at 1,142,0001. These are not only the 
highest monthly totals since February, 1932, but 
represent 85-7 per cent. and 89-4 per cent., respec- 
tively, of the corresponding imports jn 1932 before 
|the duties were imposed. As regards the trend 
|of the past few years, the volume of imports in 
| the earlier months of 1932, due to forestalling, was 
' at a considerably higher rate, compared with 1931, 
than in the later months. During 1933 imports 
|decreased generally, though the curve turned 
| upward towards the end of the year, since when 
| it has become steeper. Numerically, while in 1933 
the index numbers for tonnage and value were only 
42-5 per cent. and 56 per cent. of those in 1931, 
the corresponding figures for the first five months 
of 1934 were 65-8 per cent. and 74-4 per cent. 
Again, taking 1931 as a datum, the tonnage of 
machine tools imported in May, 1934, was 812, 
}and their value 146,946l., giving index figures of 


assist both technica] and commercial developments, | 90-1 per cent. and no less than 109-2 per cent., 
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respectively. Agricultural machinery gives figures 
of 107-5 per cent. and 88 per cent. and refrigerating 
plant the astonishing results of 286-4 per cent. 
and 223 per cent. As regards the country of 
origin, imports of machinery from America aggre- 
gated 9,253 tons as against only 4,125 tons in the 
first five months of 1933 and represented a value 
of 2,143,000. as against 1,364,000/. During May 
alone, 2,536 tons were imported from that source 
out of a total of 6,629 tons, the value being 581,0001. 
out of a total of 1,142,0007. It is no wonder that 
the Association find the position disturbing. We 
are glad to hear that it is receiving their close 
attention with a view, if necessary, to putting for- 
ward an application to the Import Duties Advisory 
Committee for increased duties and thus counter 
acting the effect of direct and indirect foreign 
subsidies. 
THe WaitwortH Society. 

Although the Whitworth Society is a compara- 
tively young organisation, it has already established 
a traditional procedure, which it follows with great 
success. Apart from the educational work it has 
done in connection with Whitworth Society Prizes, 
its activities are confined to the annual dinner and 
a summer meeting at some place outside London. 
This latter function, for this year, was held on 
Wednesday of last week, at Leamington Spa and 
Coventry. A large proportion of the members 
attending assembled at the Regent Hotel, Leaming- 
ton, on the previous evening, an informal dinner 
being held. The business proper began on Wednes- 
day, the 18th inst., with a visit to the works of 
Messrs. The Lockheed Hydraulic Brake Company, 
Limited, at Leamington, transport between the hotel 
and the works being kindly provided by the Company. 
The party was received by the general manager, 
Mr. Burdon. The works are mainly engaged in the 
manufacture of the well-known Lockheed brake, 
which is now being fitted to over 50 per cent. of 
the motor-cars and lorries built in this country. 
Other allied lines of manufacture are, however, 
being developed. The works form an excellent 
example of modern specialised engineering manu- 
facture and the elaborate gauging and checking 
systems in use, together with the obvious efficiency 
of the manufacturing methods in use, go far to ex- 
plain the great success of the brake in practice. 
Interchangeable parts and uniform screw threads 
are employed in the manufacture of the Lockheed 
brake throughout the world. After this visit, the 
party proceeded in cars, kindly provided by Messrs. 
The Daimler Company, Limited, to the Chace 
Hotel, Willenhall, Coventry, where the annual 
lunch was held, in the course of which the retiring 
President, Mr. E. R. Dolby, inducted the new 
President, Mr. Charles Day, into the Chair. 
Mr. Dolby, who had much to do with the building-up 
of the Society, having acted as honorary secretary 
for the first ten years of its existence, thanked the 
officers and members for their continuous support 
during his year of office. The works of the Daimler 
Company were then visited. It was not possible 
in the time available to visit every part of this large 
establishment, which employs about 4,000 hands, 
as it is equally impossible to describe it within the 
compass of this note. In order that members 
should have an opportunity of inspecting types of 
manufacture in which they were particularly 
interested, the party was divided into groups, each 
paying attention to particular shops. In all cases, 
however, much interest was displayed in the manu- 
facture of the fluid fly-wheel and the Wilson gear- 
box. After the visit, the party was entertained by 
the Company to tea, and welcomed by Mr. L. H. 
Pomeroy, the chief engineer, and himself a Whit- 
worth Exhibitioner and member of the Society. 
The whole meeting was a great success, and indicated 
much careful preparation by Dr. 8. J. Davies, the 
honorary secretary. 


NeEwcastLE MusguM or Scizncr ANp INpustTRY. 
Due to a movement started early in 1930 by 
the late Hon. Sir Charles Parsons, Dr. Wilfred Hall 
and others, who, in conjunction with the North-East 
Coast Institution of Engineers and Shipbuilders, 
approached the Corporation, it was finally decided 
to install a permanent exhibition in the Palace of 
Arts which was part of the old exhibition buildings 
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on the Town Moor. This Museum was opened 
on the 20th inst. by Mr. R. J. Walker, President 
of the North Institution of Engineers 
and Shipbuilders. The exhibits relate essentially 
to the industries of the district, especially engineer- 
ing, shipbuilding and other allied industries, and 


fast Coast 


already a large collection of historic and other 
matter has been made. Thus there is a model 
of the Comet, one of the first locomotives made 


about 1834 by Messrs. R. and W. Hawthorn, Leslie 
and Company, and alongside is a model, to the same 
of of this firm’s modern locomotives. 
There is also a most complete set of models of ships 
from early times to the present day, including one 
of the “ Great Britain,” the first steamship to cross 
the Atlantic. There is also a model of the Turbinia, 
and alongside is the original model, about 2 ft. long, 
by which Sir Charles Parsons determined the best 
form of hull and the power required to drive it. A 
number of early Parsons turbines are also shown. 
Another exhibit the first breech-loading gun, 
by the late Lord Armstrong, 
hydraulic What is probably 


most complete collections of early incan 


scale, one 


Is 
made as well as his 
first 

of the 
“descent electric lamps in existence has been made 
by Mr. J. H. Holmes, and the many 
notable lamps is one of the first, made. by the 
late Sir Joseph Swan. Early switches, instruments 
and dynamos are also exhibited. Not only are 
early engineering products shown but many recent 
such a Reyrolle ironclad switchgear, a 
model of a modern telephone exchange, a model of 
a grid sub-station, and many others. A large 
model of the River Tyne from the mouth to above 
Newcastle is also on There is little doubt 
that this exhibition will prove of immense advantage 
to the district not only by illustrating the part 
it has taken, and is taking, in engineering develop- 
ment, but also by serving as an indication of what 
may be expected of it in the future. Mr. E. W. Swan 
has been Hon. Curator since the inauguration of the 


scheme. 


engine. on 


ones, iS 


view. 


THAMES FLOOD PREVENTION 

On page 605, of Exerveertne, for December 1, 
1933, we gave an account of the report ofa Depart- 
mental Committee which had been appointed by the 
Ministries of Health and Agriculture to consider 
the existing organisation for the prevention of flood 
damage in the tidal portion of the Thames. This 
body the formation of a joint com- 
mittee the authorities 
involved, whose duty it would be to co-ordinate the 
methods of flood prevention from Teddington sea 
wards, to survey the area to see what measures of 


recommended a 


representative of various 


defence were necessary and to pre pare proposals for 
carrving out the work, \fter an interval of more 
than nine months the General Purposes Committee of 
the London County Council has now given its views 
on the matter, perhaps considering that under the 
present conditions a flood is the last thing that need 
feared. They that legislation 
should be introduced at an early date so as to enable 


he recommend 


the joint committee to be set up, although they 
propose a modification in the constitution of 
the committee, which would have the effect of 


increasing the Council's influence It is doubtless 
with the same end in view that they propose that 
the work of the committee should be administered 
from the offices of the Council, and not from those of 
the Port of London Authority. Powers should also, 
they consider, be given to local executive authorities 
to act summarily repair or 
construction is necessary, and the veto of the Port 
of London Authority on works constituting a tech- 
nical interference only with its powers, should be 
Further, the Council should be the local 
executive authority fo- the common the 
county and the Lea catchment area, and should be 
empowered to charge riparian owners with an equit- 
ible proportion of the cost of construction of flood 
defence works upon their property. Finally, and 
not unimportant from the Council’s point of view, 
plans of new bridges over the tidal portion of the 
Thames should not be subject to the approval of 
the joint committee. A resolution embodying these 
views is to be forwarded to the Minister of Health 
und the Minister of Agriculture and the former is to 
be asked to make further investigation into storm 


in cases where urgent 


removed, 


area to 


surges in the North Sea at the national expense, 
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Combustion et Detonation des Substances Explosives. By 

Marcet Parry, Docteur és Sciences. Paris: Hermann 

and Company. [Price 45 francs.] 

THIs memoir contains a description of research 
work undertaken by the author in connection with 
the deflagration and detonation of solid explosives. 
The work, which was undertaken under the auspices 
of the Comité Scientifique des Poudres et Explosifs, 
was carried out at the laboratory of Mineral Chemis- 
try of the Faculté des Sciences at Nancy (France), 
under the direction of M. P. Laffitte. The investi- 
gations described in the first part of the memoir 
were made with explosives used for priming purposes, 
(detonators), and particularly with fulminate of 
mereury. Since fulminate of mercury is unobtain- 
able commercially, except in the form of detonators, 
it was found necessary to produce it in the labora- 
tory for the purpose of the researches ; altogether 
a quantity amounting to between 5 kg. and 6 kg. 
thus manufactured without any mishap. 
Incidentally, the physical and chemical properties 
of this explosive were studied: colour, crystalline 
form, density ; and attempts were made to explain 
the often contradictory results obtained by previous 
investigators. When exposed to the ultra-violet 
rays of the mercury-vapour lamp, fulminate of 
mercury is transformed into a blackish substance 
without changing its crystalline form and which is 
not distinguishable by analytical means (mercury 
content) from the fulminate ; it is more inflammable 
but also less explosive than the original fulminate. 

All explosives are sensitive to the action of heat, 
and although the character of their decomposition 
may be very different, they explode if heated 
sufficiently, within a limited space of time. The 
temperature necessary to produce this result is 
called the explosion temperature, which it is often 
difficult determine with accuracy. Earlier 
investigators (Mallard and Le Chatelier) showed 
that in the case of mixtures of methane and oxygen 
there is a delay in ignition at certain temperatures ; 
thus at 650 deg. C., the mixture explodes at the 
end of 10 and to obtain instantaneous 
explosion the temperature must be raised to 1,000 
deg. The determination of the temperatures of 
explosion, with and without delay, of different 
samples of fulminate was carried out by Dr. Patry 
and a description of the apparatus and methods 
employed, 2s well as tabulated results obtained, 
are given in Chapter Il of the memoir. A study was 
made of the characteristics of decomposition of 
different priming explosives when subjected to 
heat and shock, the result of which suggests the 
classification of these explosives into two groups 
tvpified by lead nitride (N*Pb), and fulminate of 
mercury, respectively. 

Investigations of the formation of the explosion 
wave produced by inflammation in priming explo- 
sives were made by means of the chrono-photographic 
method designed by Mallard and Le Chatelier. 
With explosives of the lead nitride (N*Pb) type, 
the formation of the explosion wave is always instan- 
taneous, whereas, with the fulminate of mercury- 
type, detonation occurs after a certain period of 
combustion. Experiments were made in which 
it was possible to study deflagration and the transi- 
tion from deflagration to detonation under certain 
conditions using fulminate alone, and also mixtures 
of fulminate and sand or “ tetryl.” Contrary to 
observations obtained with gas mixtures, it was 
found that thé explosion wave originates in a part 
of the mass already in combustion. The results 
of these tests have a certain practical application 
in the use of detonating explosives, especially with 
regard to “ charge limits ” (the minimum quantity 
of detonating explosive necessary to detonate a 
given quantity of secondary explosive, such as 
dynamite). 

In the second part of the memoir an optical 
method is described which enables not only the 
luminous phenomena produced by detonation of 
explosives to be recorded, but also the non-luminous 
shock waves and projections of solids. By means 
of this method a wave was identified that propagates | 
at approximately constant speed within the wf 
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to 


seconds 





of the glass tube enclosing the explosive ; its speed 
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is of the order of that of sound in glass. At first 
the luminous gases and the non-luminous shock 
wave, projected by the detonation of an explosive, 


| propagate at the same speed, their fronts coincide 


and they constitute, in a way, the prolongation of 
the explosion wave in the atmosphere. However, 
the speed of the luminous gases decreases more 
rapidly than that of the shock wave and at a given 
moment the two separate. The distance from the 
explosive at which this separation occurs was 
determined under various conditions, as well as 
the speed of these phenomena at different distances 
from the column of explosive. Further, the influence 
of the density of the charge, of the diameter and 
length of the column of explosive were studied. 
The speed of the shock wave and of the gases 
(except for very low values of density of charge) 
was found to be independent of experimental 
conditions. This speed, which approximates 
6,200 m. per second, is, therefore, a maximum for 
air vibrations. 

The results thus obtained were then applied 
to the study of the problem of the transmission of 
detonation by influence through air. In tests 
made with fulminate of mercury as the explosive, 
which was thus to be indirectly detonated by 
influence, it was demonstrated that the mechanism 
of transmission is different according to the distance 
separating the explosive originating detonation 
and that exploded by it through influence. 
Detonation by influence is provoked in the following 
three ways: (1) By the combined action of the 
shock wave and the luminous gases in the region 
where these two phenomena coincide. (2) By 
the shock wave alone beyond the point where, 
having separated from the gases it precedes them. 
(3) By the gases alone, beyond a certain distance 
where the shock wave does not appear to retain 
sufficient energy. The foregoing, though incom- 
plete, may serve to give some idea of the scope 
of Dr. Patry’s investigations. The memoir 
well annotated with references to the work of other 
investigators, and is profusely illustrated throughout. 
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Aircraft Performance Testing. By 
, J Isaac Pitman and 


H. Enetanp. London: Sir 
Sons, Limited. [Price 15s. net.) 
Tue testing of aircraft performance on the full 
scale has long been recognised as of great value in 
the development of successful aircraft, and now that 
constructors—in no small measure as the outcome 
of their close attention to the comparison between 
prediction and achievement—are able to design 
machines to specification, interest in performance 
testing is extending to purchasers and users of 
aeroplanes. There # thus a growing demand for 
authoritative information to what tests are 
necessary, the manner in which they should be 
carried out, and the procedure in reducing the test 
results to a comparable basis. The modern 
practice in performance testing, as regards both the 
instruments and the technique employed, is based 
on long scientific research, with the appropriate 
branches of which the authors are closely connected. 
They are thus able to treat their subject at once 
comprehensively and practically, showing a balanced 
judgment as regards alternative means of achieving 
an ultimate result, combined with a proper apprecia- 
tion of those details of the conduct of a test which 
often make all the difference between sound and 

false conclusions. 

The text is rather pleasingly arranged in th« 
chronological order in which performance tests 
should preferably be carried out. Starting with a 
new machine, the authors deal first of all with 
weight distribution and the determination of centr« 
of gravity. After a chapter devoted to the instru- 
ments required in subsequent tests, the measurement 
of speed is discussed for various conditions of hori 
zontal and climbing flight, including, the necessary 
gliding trials, the results of which lead to th 
determination of the lift and drag characteristics of 
the complete machine, and are of paramount 
interest to the designer. Take-off and landins 
tests receive detailed attention, in which the reduc- 
tion and correction of observations with fixed and 
panoramic plate cameras are treated in detail, 
adequate consideration being given to braked landiny 
runs. The chapter devoted to fuel consumption an 


as 
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radiator performance takes account of the effects of 
tropical climatic conditions and deals with steam 
and water-cooled radiators. A short account of 
handling, stability, spinning and diving tests com- 
pletes the main part of the work, which is 
brought to a logical conclusion by two chapters 
outlining the theoretical basis of performance 
reduction and the applications of the theory to 
changes of atmospheric conditions and of the weight 
and power ofthe aeroplane. This theoretical section 
of the work is of value to aeronautical students 
generally, and particularly to test pilots, observers 
and others actually engaged on performance work. 
It is a most desirable supplement to the essentially 


practical early chapters which have been written | 


largely with the deliberate object of showing the 
test pilot how the tests should be conducted with- 
out the necessity for him to study either the method 
of subsequent reduction or the underlying theory. 
As an aid to the thorough comprehension of the 
latter, the authors have given the complete per- 
formance reductions for two aircraft, one fitted with 
a normally aspirated engine, the other supercharged. 
In addition, aspirated engine performance has been 
analysed by two different methods. Taken as a 
whole, therefore, this book can be regarded as 
providing a concise yet comprehensive treatment 
of an interesting and important branch of aero- 
nautics. 





Dampfkraft Wasserrohrkessel und Dampfkraftanlagen. By 
Dr.-Ing. FrrepRicH MinzincEeR. 2nd Edition. Berlin: 
Julius Springer. [Price 40 marks.) 

SreaAM power plant construction is now inter- 

national, and the engineer who wishes to keep 

up to date in this subject must peruse not only the 
technical periodicals of his own country, but must 
also scan those of the Continent and America in 
order to keep abreast of latest developments. 

The author has had this in mind when compiling 

his book, and has not only included typical foreign 

plant but has explained points of difference between 
such construction and German practice, which 
naturally comprises the bulk of the book. 

This second edition has been revised, rewritten 
in many places, and tables and curves have been 
modified and extended to bring them into line with 
recent practice. Among the new material may 
be mentioned the comprehensive treatment of the 
various processes which are necessary between the 
delivery of the raw fuel and its efficient conversion 
into heat, and of material for boiler construction, 
particularly the classification of the various steels 
now employed in that industry. 

Other additions include sections relating to the 
water circulation in the boiler, the influence of 
shape and proportion of the combustion chamber 
upon the combustion of the fuel, interheaters, 
thermal storage for peak loads, and the economics 
of energy generation and distribution. The older 
features are no less interesting than the new, and 
among these various items will repay perusal, 
such as, a comparison made of the water circulation 
of different types of boilers and their tendency to 
prime ; the sooting and clinkering tendencies of 
different arrangements of combustion chamber and 
furnace, and a description of various methods of 
building and reinforcing the refractory walls. 

The sections dealing with the construction of 
water-tube boilers are arranged according to the 
intensity of working pressure, and that dealing with 
high-pressure boilers (from 400 Ib. to 750 Ib. per 
square inch) contains a useful comparison with 
sectional drawings of the latest types of local 
and foreign practice. Boilers working at pressures 
over 750 lb. per square inch, include such special 
types as the Léffler, the Atmos rotating boiler, and 
the Velox pressure boiler. The Emmet mercury 
boiler and turbine are also described, and the 
economy of binary-fluid plant is examined. The 
chapter devoted to the financial side of power 
generation includes costs of boilers and_ boiler 
houses, and of power-station plant; the specific 
cost of power generation under different circum- 
stances is examined, and the methods of determining 
the economic steam pressure and flue temperature 
are outlined. 

In addition to the many tables, extensive use has 
been made of graphical representation, enabling 
the reader to follow at a glance the trend of the 














operation detailed, a method of presentation which 
is particularly valuable when dealing with boiler 
tests and the behaviour of such auxiliaries as 
economisers and superheaters under varying load, 
The volume is copiously illustrated with sectional 
views of plants, and may be stronglyrecommended 
to the student of steam power and to the practising 
engineer whether designer, manufacturer, or power- 
station executive. 


George Washington Bridge Across the Hudson River at 
New York, N.Y. Published by the American Society 
of Civil Engineers in collaboration with the Port of 
New York Authority. 

Waite the origin of the idea of suspension bridges 

may be lost in the mists of antiquity, for our own 

Roger Bacon, when writing on machines “‘ made in 

antiquity,” in his Epistola de Secretis Operibus Artis 

et Nature et de WNullitate Magia, referred to 

“bridges across rivers without piers or other 

supports,” there is little doubt that the major types 

of this form of structure are a product of modern 
times, for Bacon acknowledges not having seen 
some of the things he mentions, and adds the 

Pepys-like remark: “ but I know an expert who 

has thought out the way to make one.” The 

volume under review, which is a bound collection 
of papers that have been presented to the American 

Society of Civil Engineers is, however, written by 

engineers whose thoughts have materialised and 

produced a bridge which can be seen and admired 
by all—not excluding the most esthetic critic of 
the engineers’ art. 

The first paper, by Mr. O. H. Ammann, Chief 
Engineer to the Port of New York Authority, 
is a masterly survey of the general conception and 
design of a bridge which embodies technical principles 
that would border on the adventurous in less capable 
hands than those which have directed this great 
undertaking. The magnitude and character of the 
achievement may be appreciated by recalling the 
fact that the structure consists of a middle span 
3,400 ft. in length, in addition to two relatively 
short side spans each of which is 700 ft. long, and 
that the weight of the stiffening system has been 
reduced to less than 20 per cent. of that of the 
supporting main cables and ties, as compared 
with a corresponding ratio of 140 per cent. in the 
case of the Manhattan Bridge. In thus deciding 
on a practically unstiffened structure for a bridge 
of this size, Mr. Ammann’s proposals necessitated 
the use of the most advanced theories, as is made 
manifest in the contribution dealing with the design 
of the towers, by Mr. L. 8. Moisseiff, who acted as 
consulting engineer. This paper consists of a full 
discussion of the noteworthy theoretical and experi- 
mental work attached to designing the unusual 
type of towers used, which are arranged to support 
the entire weight of the bridge at the top of the 
inner columns of each tower, and so distribute 
the stress on the members—in a manner verified 
by means of celluloid models—that the reactions 
on the masonry piers are practically uniform. The 
results of this investigation alone form a distinct 
addition to our knowledge concerning the theory 
of structures, quite apart from the fact that they 
involve consideration of a vertical reaction of 
112,000 tons acting on the top of each tower, without 
taking into account the forces produced by wind 
effects and the mass of a tower weighing 20,000 tons. 

Although special knowledge is required in order 
to appreciate the full significance of some of the 
theoretical considerations involved in the designing 
of the structure, it will be apparent to all that an 
immense amount of organising ability, and experi- 
ence in the erection and construction of large under- 
takings must have been exercised in successfully 
completing the scheme in its parts, as well as in its 
entirety, since the cost of the undertaking is about 
31,000,000 dols. The remaining six papers in the 
volume relate minutely the procedure followed in 
carrying out the work, and we think that the 
Port of New York Authority has rendered great 
service to the profession by publishing so full a 
description of the process connected with the 
contract provisions. The contents of the contri- 
butions dealing with the excavating and erecting 
operations are of such a valuable nature that one 
would like to quote from them were it possible to 








devote some columns to this review, Even in the 
face of appearing partial towards six most informa- 
tive papers, many bridge builders will be interested 
to read the description of the construction of the 
superstructure, by Mr. E. W. Bowden and others, 
since the related work involved the “spinning” 
on site of the four parallel wire main cables, which 
are 36 in. in diameter, and weigh 28,300 tons 
collectively. The contribution dealing with matters 
relating to the approaches and highway connections, 
by Mr. J. C. Evans, deals with a subject that is 
assuming outstanding importance in the principal 
cities of the world. 

A film was taken during the course of the con- 
struction of the bridge, but this printed record 
possesses for engineers a greater value than even a 
“talking ’’ film, since in reading the account we 
can at times almost hear the engineers “ thinking 
aloud ”’ in their effective endeavours to overcome the 
difficulties that were encountered during various 
stages of the undertaking. This facility in descrip- 
tion is possessed by few lecturers, for it is the mark 
of a master craftsman. 





Der Chemie-Ingenieur. Edited by A. EvuckEen and 
M. Jacos. Volume I (Ist part), Hydrodynamische 
Materialbewegung. Warmeschutz und Warmeaustausch. 
[Price 54 marks.] Volume I (2nd part), Mechanische 
Materialtrennung. [Price 38 marks]. Volume | 
(3rd part), Thermisch-mechanische Materialtrennung. 
[Price 31.5 marks.] Volume II (lst part), Kontroll- 
und Reguliereinrichtungen. Allgemeines und Gemein- 
sames. [Price 18.6 marks.] Volume II (2nd part), 
Mengenmessungen im Betriebe. [Price 27.6 marks.} 
Leipzig: Akademische Verlagsgesellschaft m.b.H. 

Tus comprehensive treatise on chemical engineering 
is worthy of careful consideration. The present 
notice deals with five out of the eight parts which 
comprise the complete publication. Although it 
calls for some courage to add to the flowing tide of 
books dealing with chemical engineering, those 
interested professionally or otherwise in this impor- 
tant subject will hardly be able to neglect this 
thorough collection of data and statement of prin- 
ciples. 

Part 1 of Vol. I is devoted to a study of the 
hydrodynamic motion of matter, heat insulation 
and heat exchange, with a detailed treatment of the 
fundamental principles governing the flow of liquids 
and gases; viscosity as a hydrodynamic property 
of matter; the convection of homogeneous materials, 
and the general principles of heat transmission and 
heat exchange. For the derivation of the Ber- 
noulli equation, the author has adopted the labori- 
ous application of the Eulerian equation, which is 
somewhat unnecessary in view of the far simpler 
and Jess highly mathematical methods which are 
now available. 

A good account is given of the fundamental 
principles of heat exchange, transfer and insulation, 
in which the principle of similarity is introduced. 
The extensive data given relating to the heat trans- 
fer co-efficient of liquids and materials of construc- 
tion is of special value for reference purposes. Part 
2 of Vol. I consists of an excellent discussion of 
the methods applied in the mechanical separation 
of materials ; this is contributed by Messrs. Naske, 
Madel and Siegel, who are well-known German 
authorities on this subject. The early part of the 
volume deals with the theoretical aspects of crushing 
and grinding and the comminution of solid materials. 
The fundamental principles are developed from the 
standpoints of mechanical properties and also from 
molecular considerations. Gravitational methods 
of separation are adequately dealt with, special 
reference being made to hydraulic and pneumatic 
methods, including considerable practical data and 
graphical representation of performance. The 
remaining sections are devoted to studies of filtra- 
tion and centrifuging, and methods of separation of 
material mixtures in motion and blast sifters 
according to grain size. Dust removal by the 
application of inertia forces is also dealt with. 
Reference to German technique is predominant, 
and but limited reference is made to the extensive 
research work on this subject which has been carried 
out in this and other countries. 

Part 3 of Vol. I deals with thermo-mechanical 
methods of separation and is the result of the colla- 
boration of seven authorities on the subject. Com- 
mencing with a comprehensive discussion of the 



































































98 


ENGINEERING. [JULY 27, 1934. 








methods applied in the separation of materials by 
evaporation processes, the authors proceed to a 
consideration of methods of distillation, rectifica- 
tion and crystallisation, recent technical applications 
being much in evidence. The final section of this 
part is of great merit, and deals with the recently 


economy. Ships and tooling equipment for machines (a consolidated reference to the general arrange- 
are good examples at opposite ends of the scale. In | ment drawings). 

both many details are more or less standardised.| The net consequence of these developments has 
In the ship the standard detail may be such con- | tended to make the drawing number in its original 
siderable items as power-driven capstans, but on | sense of drawing office interest only, and even that 
the tooling equipment only a bush. These stan- | interest is limited largely to functional drawings 


developed separation methods which are based on | dardised details (where an assembly unit is involved) | and general arrangement sheets. The component, 


boundary-surface phenomena. The theoretical 


may fittingly have been the subject of functional | assembly unit, and design index codes tend to be 


aspects are clearly described, as also are the separa-| drawings and working drawings, as two distinct | used in preference on all records and instructions. 


tion and purification methods which are based 
on adsorption and foam-flotation principles and 
processes. 

Vol. II maintains the high standard set by the 
authors in Vol. I, Part 1 being devoted to the general 
applications of control and regulation devices and 
methods in industrial operations. After an intro- 
ductory chapter dealing with process control and 
regulating operations, detailed consideration is 
given to common control, indicating and recording 
installations, with an excellent illustrated descrip- 
tion of alarm and signal devices, strong and weak 
current relays, special electrical relays and the 
various types of automatic-regulator devices. The 
instruments described are very largely confined to 
those of German manufacture. In Part 2of Vol. LI, 
is given a discussion of measurement operations, 
and the rates of flow of material in industrial 
processes. Important sections deal with weighing 
processes, volumetric measurement, dynamical 
methods for quantities, &c. 
Witte, a useful summary is given of the various 
types of meters used for the measurement of vari- 
ous gases and liquids. 

These volumes will be welcomed by engineers, 
students and others interested in chemical engineer- 
ing, for they combine the advantages of a modern 
treatise with the practical arrangement of a reference 
work. Provided with the treatise, the chemical 
engineer is independent, to a large extent, of other 
literature and freed very considerably from the 
necessity of searching periodicals for data. 








WORKSHOP ORGANISATION AND 


MANAGEMENT. 
By E. T. Exsourne, M.B.E., A.M.I.Mech.E., 
L.A. 


ILI. Desien, DeveLorment, [yiTiaTion oF Manv- 
FACTURE AND QuALITY CONTROL. 


Tue scope of this section corresponds with the 
range of responsibilities which may be assumed to 
fall to the Chief Engineer. The functions of Chief 
Engineer may, of course, be divided, as is done for 
example in one noteworthy case, between the 
Development Director and Chief Draughtsman. 
More generally development is too little recognised 
as a distinct function, and the Chief Draughtsman 
has to fit in with routine designing work what little 
is done in that way. 

The point arises as to when development, as such, 
leaves off, and where what has been called routine 
designing begins. Perhaps the easiest way to 
clarify the position is to recognise, to begin with, 
that in the evolution of a design there are two 
phases. The first is controlled mainly by calcula- 
tions and performance data, and the second by 
production and customer considerations. The first 
plan involves the preparation of what are con- 
veniently known as functional drawings, and the 
second of working drawings. The functional-drawing 
phase may be held to be within the sphere of develop- 
ment, while the preparation of working drawings 
may be considered as routine designing. This 
division of duties within the drawing office is not 
always acknowledged a; having this precise signi- 
ficance, and it may be the more interesting to recall 
that over forty years ago Belliss engines were 
designed in these two stages. The functional- 
drawing stage was directed to achieving a scientific 
design untrammelled by standards, and the working- 
drawing stage to adapting the design in its details 
to an agreed range of standards. The standards 
were mainly dimensional, so as to facilitate produc- 
tion and obtain economies in tools and gauges. 

It must be recognised, however, in the design of 
complex products, made in very small numbers to 
special requirements, that these two phases must 
be telescoped into one in the interest of speed and 





phases. Codes may consist of numbers only or a combina- 

Engineering products which it is proposed to place | tion of letters and numbers. Letters only may 
on the market in quantities as a standard article, | serve in a few cases. The fact that so many codes 
such as sewing machines, or even more typically, | are necessary makes their selection, in the first 





motor cars, require to be subject to further stages | instance, of great importance, as any subsequent 


of treatment before mass production can _ be 
authorised with safety. Sample products need to | 
be made from the actual manufacturing equipment 
as set up to produce the components in accordance 
with the working drawings. The first assembly of 
these sample components must then be submitted 


modification can be seriously confusing. This is 
particularly so with components when the special 
tools necessary for their production bear the com- 
ponent code. 

There are complications to be faced with com- 
ponent codes, as, for instance, when what started as 





to suitable performance tests. In the assembly |a component of very limited application becomes 
process, test will have been made of the dimensional | fully standardised and a stock article, such as 
suitability of each component as it comes from the | screws and pins; or when a casting or stamping 
machining process. may serve for a variety of components; or again 

Deferring for the moment discussion of develop- | when a component, as finished, consists of two or 
ment in its larger aspects, the important point may | more pieces pressed, welded or otherwise per- 
be made that whereas functional drawings call | manently joined together. Sometimes components 
essentially for high technological attainments, with | may be held in stock in a “ white” state (i.¢., as 
working drawings, the major requirement can | machined) or alternatively in a finished state which 


In a chapter by Dr. | advisedly be a considerable knowledge of processing | may be plated, bronzed, enamelled or finished in 


conjoined with an understanding of the manage-|some other way. Sometimes, again, components 
ment function. Discussion can therefore be con- | identical in form may be specified in alternative 
centrated with advantage on working drawings | material. All these are matters of methodical coding 


and the records and instructions associated with | 
them. 
Drawings, Specifications and Assembly Lists.— 
A main object of a working drawing is, of course, | 
to provide a record, for purposes of reference gener- | 
ally, of the product as finally designed and made. | 
This has seemed to many drawing offices in the past | 
the beginning and end of a working drawing. This | 
attitude has largely passed, and drawing office | 
practice recognises that a no less important object 
is to facilitate production in accordance with the | 
desired requirements. The working drawing has | 
become the advance guard of production manage- | 
ment, and accordingly is gradually becoming | 
developed to a high state of efficiency. The con- | 
ditioning factor is the degree of processing know- | 
ledge possessed by the draughtsman, and the time | 
allowed to him to express his knowledge adequately. | 
To achieve this end the working drawing has | 
associated with it various supplementary records in | 
the form of specifications and assembly lists. 
Arising out of the extension of the drawing beyond | 
its more primitive functions, a series of codes has | 
become necessary for identification and cross-refer- 
ence purposes. The earliest code, if not so called, 
was the drawing number or plan number as applied 
to each drawing sheet under which it or its tracing 
was filed. To the drawing (or to the print therefrom) 
were added the successive order numbers to which 
the drawing was to be applied. Pattern numbers 
were usually left to the pattern shop to allot. Beyond 





which can hardly be gone into here. 

A more outstanding complication arises when the 
design for a component is changed after being 
coded. The only clear method in such cases is to 
allot a new code, and then to take pains to see that 
the changed code appears on every record in any 
way concerned. 

So troublesome and costly can changes in design 
be, once production has been authorised, and 
increasingly so as planning has commenced, that 
special authorisation should be insisted on before 
a change can be operative. Probably the safest 
course is to make the consent of the planning 
department necessary before any change can be 
made, except where the specific authorisation of the 
general manager has been obtained. Obviously 
where there is a development department it should 
be a party to each and every change, but as usually 
there is a good enough technical reason for any 
proposed change, it is hardly to be supposed that 
a development department would veto or delay 
a change on economic grounds, as a planning 
department might be expected to do. 

Turning to assembly units, the slightest change in 
any of the components entering therein, involving 
as it should a change in the component code, 
involves a change also in the assembly unit code. 
This in turn involves a change in the design index 
number. This argument suggests a coding system of 
strangling red tape compared with the older method 
of having no codes beyond drawing numbers and 


adding to the order number, the “no. off,” these | being free to amend any detail by means of a note on 
three codes were considered sufficient for drawing | the original dimensional drawing. This would be so 
office and works purposes, for the reason that | if coding were primarily for drawing office conveni- 
supplementary records, necessitating cross-refer- | ence, but the drawing office is in this rendering an 
ences, had not come into use. | important service to the management of production. 

With the advent of quantity production for stock | The codes, initiated in the drawing office, are the 
and the necessity for spare parts, it became necessary | pegs on which a whole series of subsequent records 
to use a fourth code for identifying components. | and activities hang, affecting fundamentally the 
The unit drawing then came into being, and as each | work of such departments as planning, tool design, 
dealt with one component only, the component code | progress control, production material stores, tool 
was sufficient identification without a drawing num- stores, component stores, and spare part service. 
ber in addition. Again, as materials left the simple|The moral for the drawing office is to “ hasten 
stage of “ mild-steel,” “‘ cast-iron,” &c., specifica- | slowly,” and for the higher management to allow 
tions had to be coded. Next, with the advance in | the development department time to mature the 
interchangeability of components and the conse-/| functional drawings before working drawings are 
quent transition from fitting and erecting to that | authorised, so that changes in design after working 
of assembly, the practice grew up of making sub- | drawings have been issued may beavoided altogether, 
assemblies, or assembly units, comprising only a/| or kept to a strict minimum. The foregoing remarks 
portion of the final product. These assembly units | have varying degrees of significance according to 
required yet another code. Assembly units being| whether production is wholly to the customer's 
in turn interchangeable, it was inevitable that each | specification, orto the manufacturer's own standards. 
final or complete product tended to become a parti-| To the experienced engineer, it may seem as 
cular combination of more or less standardised | though the writer were stressing formalities rather 
assembly units. This led to a further code which | than the essentials of drawing office work. It would, 
the writer has called the design index number | however, hardly be possible in any case to discuss 
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here the more technical requirements of working | 
drawings, specifications and assembly lists. All 
that can be done is to emphasise that the working 
drawing and supplementary records should incor- 
porate the maximum help to the processing depart- 
ments, and make the maximum contribution to the 
management function. In addition to the records 
discussed above, manufacturing instructions of one 
kind or other are likely to be necessary. 
Manufacturing Instructions.—Manufacturing in- | 


with many steels requiring their own postioutent ment department should be similarly restricted. 
heat treatment it becomes a natural corollary that |The closest possible attention should be given to 
the laboratory staff necessary to a fully staffed | methods of production as well as to design and 
development department should control the heat-| materials. Admittedly the processing staff are 
treatment processes. This plan provides the|nearest to production problems, but with their 
requisite scientific oversight and broadens the burden of executive responsibility they are not 
outlook and experience of the laboratory staff them- | always able to do full justice to their opportunities. 
selves, thus increasing their usefulness. Not all| It may, however, be enough if initiative in regard 
purchases would justify the making of definite to possible improvements in methods of production 
material tests, and dependence is, very properly, | is encouraged from the development department as 


structions take two forms: The first, that of the | Placed in large measure on the undertaking of the | much as from the processing departments, so long 
office order authorising production; the second, |suppliers to provide material complying with the|as it is co-ordinated and made effective for the 
that of particularised instructions regarding aspects | Specification furnished to them, or in some cases common good. Vested interests and prejudice some- 
of production not conveyed explicitly enough by | furnished by them. The latter alternative is very | times hinder the adoption of better methods, and 
the working drawings or other records issued by |important, because it is the first business of a | not infrequently there is not sufficient alertness to 


the drawing office. development department in drawing up purchase | evolve or learn of improvements. With development 


Office orders may be wholly in terms of the cus- | specifications to pay regard to what is already on | and processing both active in this respect the merits 


tomer’s specification, requiring interpretation in the 
form of working drawings, &c., by the drawing | 
office. Alternatively, office orders may be quantity | 
authorisations for production to designs and speci- | 
fications evolved by the development department | 
and /or drawing office. 

Perhaps the most useful point that can be made 
in this connection is the need for the office order to | 
embody a time-table for the carrying out of the | 
various office and processing stages. The time- | 
table should be in terms of dates, for the beginning | 
and completion of each stage. While this seems a | 
gospel of perfection, it is only out of a frank facing | 
of time limitations from the word “Go” that 
delivery dates can be kept. Perhaps the best way 
to inaugurate this broad planning is to keep in chart 
form a record of the beginning and finish of each 
stage, particularly of the office stages, where delivery 
dates usually suffer defeat. The office stages may 
refer to advance drawings to pattern shop or forge, 
component drawings, assembly lists (giving number 
required of each component), purchase requisitions, 
purchase orders, tool drawings, operation schedules, 
&c. Apart from the care and thoroughness with 
which the office stages ought to be conducted, it is 
hardly possible to overrate the importance of 
making the office order binding in its regulation of 
the office stages. On this hinges the economy of 
processing, economy in plant requirements, shorten- 
ing of the production cycle with its consequent 
financial saving, and, not least, the keeping of 
delivery promises. 

Manufacturing instructions that relate to pro- | 
vessing may record warnings of past troubles, | 
precautions to be taken in future, special inspection | 
requirements to be met, and so on. It is a con-| 
venient channel for conveying to processing depart- | 
ments instructions that are either too general to | 








the market. 

After materials, there is workmanship to be 
controlled in regard to dimensions and finish. The 
working drawing will specify both—the former in 
precise measurements of low and high limits for 
dimensions that are significant for interchangeability 
or performance, and the latter by description to be 
interpreted by inspection practice and sometimes 
supported by samples approved by the customer. 

Usually the more difficult inspection standards to 
fix are those relating to performance. In this 
connection a questionnaire may be the best way to 
build up the requisite standard, questions being 


| varied or added from time to time by the develop- 


ment department in the light of troubles experienced, 
or of selling problems in regard to performance claims 
made. Machine-tool builders, notably in Germany, 
have evolved a set series of performance tests giving 
limits of variations permitted that constitute a rigid 
form of questionnaire. These final inspection 
records are particularly important under the usual 
conditions nowadays of guarantees and after-sales 
service. It must be remembered, of course, that high 
performance tests (especially when rapid changes in 
velocity of moving parts are involved) may react 
detrimentally on durability, and this contingency 
must be guarded against. 

It will, moreover, always be found that the most 
carefully worked out system of inspection standards 
will not entirely prevent defects of quality creeping 
into the product. A well-balanced judgment, not 


| easily upset by panic, is therefore necessary to avoid 


undue elaboration and stringency in inspection, 
which is not only costly, but is liable to defeat its 
own object. In meeting the problems in this and 
allied directions, research and technical development, 
in competent hands, are likely to be invaluable. 
Research and Technical Development.—Research 


be effective on a drawing or assembly list, or would | in the realm of pure science is hardly practical 
not be sufficiently emphasised if circulated in that | politics for the individual industrial organisation, 
way. Alternatively, manufacturing instruction | however large. Even in the sphere of applied 
sheets may*be used to collect information from | science, financial limitations operate to restrict very 
processing departments as to shop experience in | severely efforts not obviously and intimately related 
carrying out new manufactures that need to be | to the firm’s own products. The setting up of 
remembered in the event of a repeat order. This | industrial research associations by different indus- 
procedure gives a proper channel for the contribu- | tries has provided in part the answer to the problem 
tion which the foreman and others should be | of pursuing lines of inquiry that seem without goal, 
encouraged to make towards production efficiency. | because none can foretell the outcome—if, indeed, 
These notes may well enough be extended to | anything practical does result. Isolated successes 
include inspection experience bearing on inspection |may, however, bring ample returns for months of 
standards. fruitless toil, seeing that the whole industry has the 
Inspection Standards.—It is fairly general drawing- | benefit. 
office practice to include on working drawings of| Whatever objections there may be to any develop- 





components the limits of dimensions when a nominal | 
accuracy is not enough. As noted in the first 
article, there is a tendency to adopt needlessly fine 
tolerances, and it is a matter of great importance to 
explore the real requirements demanded by economy 
in assembly and efficiency in performance. This 
exploration might reasonably be a function of a 
development department, and be associated with 
installation and after-sales service experience, and 
investigation of customers’ complaints. 

In large part, inspection standards relating to 
materials (other than hardness tests after certain 
processes) are embodied in purchase specifications, 
ind the tests therein specified are carried out as a 
matter of routine before material is accepted. The 
evolution of purchase specifications is peculiarly a 
task for a development department, and one in 
which marked economies and improvements may | 
'e achieved more often than not. In particular, | 


ment department referring a scientific problem to 
the research association for the industry, there can 


be none to the research association collecting all) 


and demerits of new ideas are more likely to be ex- 
| plored adequately, and in particular, attention given 
|to the possible reaction of proposed production 
| changes on the design and performance of the final 
| product. 

| The suggestions made earlier, that quality con- 
|trol through inspection standards should be 
{centred in the development department, presup- 
poses a maximum freedom to the department to 
seek betterment of product and production, to 
meet competition as it arises or threatens to arise. 
Perhaps, therefore, it will be found that one of the 
most encouraging fields for its investigation is in 
regard to standardisation, which intelligently 
applied, can be made to simplify the management 
problem, as product and practice are, detail by 
detail, “‘ brought to heel,” as it were, and prevented 
from making further disturbances to routine 
economy or efficiency, as the case may be. 

Standardisation.—“‘ Standardisation ” conjures up 
a deadly dull monotony of sameness. Yet standard- 
isation in its proper place can be utilised in competent 
hands to be “ a thing of beauty and a joy for ever.” 
The brick has been standardised for ages and yet 
architects have retained their freedom both to 
offend and to delight the eye, according as they have 
made bad or good use of it in their designs. 

It is to the credit of the British Standards Insti- 
tution that it does not seek to organise monotony, 
but to organise the freedom that the architect has 
with his bricks, and at the same time to strengthen 
his hand by giving him “ bricks” at a minimum 
cost. A development department with responsi- 
bility for selecting the standards to be used in 
design, starts off nowadays with the very great 
advantage of a wide range of B.S.I. standards, 
having a general acceptance. To these general 
standards may be added whatever particular 
standards the requirement of the business call for. 
A simple illustration is that of a bolt with head and 
screw thread complying with a general standard, 
and the shank intermediate between the head and 
the screw thread complying with a particular 
standard. Often enough particular standards are 
adopted when general standards would be seen to 
be more advantageous if examined without prejudice. 

To obtain the optimum advantage from a 
standardisation policy, constant vigilance must be 
exercised, both within the works and in respect of 
outside practice. There are, for example, many 
trade and individual manufacturers’ standards not 
universally known. It is, therefore, good practice 
to inquire of suppliers whether such standards exist 
before asking for quotations. 

Apart from whether the standards involved are 
general or particular, there are in most engineering 





published information bearing on every subject| works a great many standardised details in design 
within its province and supplying abstracts to its| which regulate drawing-office practice in the pre- 
members. The work of the Science Library of the! paration of working drawings. These standard 
Science Museum, South Kensington, is directed to | details are usually rendered into tabular form for 
this end for the whole realm of science and tech-| the guidance of draughtsmen. To get the full 
nology. For the individual firm its own develop-| advantage of economy by quantity production, 
ment department should serve as a centre for) instead of for each office order separately, standard 
scrutinising all such information in the light of the | details are frequently made in advance for stock. 
firm’s own policy and needs. This procedure should | There are dangers in such a course through accumu- 
prove a stimulus to profitable action under com- | lation of stock in slow demand tending to become 
petent direction. | Obsolete, and this must be guarded against. It is 

The above inference that research in industry|a useful preliminary to such control to adopt a 
is essentially technical is in accordance with the | separate code for standard details. This assists 
general view, and research associations are definitely | planning for processing by making evident which 
restricted to this field of inquiry. None the less, | details are to come from stock (stock provision being 
there is no good reason why the work of a develop- | made accordingly) and which are to be specially 
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made. Standard details may refer to single com- 
ponents like bolts and screws, or to assembly units 
such as ball lubricators, or more 
specialised details such as (in a motor-car factory) 


bearings and 


carburettors, particularly when bought out, t., 
purchased ready for use. 
However valuable standardisation may prove 


in connection with the design of any firm’s product, 
it may have equally valuable application in regard 
to such diverse matters as tool design, administra- 
tion routine, printed forms, and work containers. 
Even the planning of individual responsibilities 


referred to earlier may be looked upon as a species of 


standardisation, for a standard is in essence a 
specification or definition of an activity or of an 
article. The frequency with which the standard is 
put into practice is another issue, and should not 
be confused with the formulation of a standard in 
the first instance. At the same time, a standard 
that was never used would be in the nature of a 
contradiction. 


WELDED-ARCH PIPE FOR WATER 
SUPPLY. 

Ir may be remembered that in the year, 1925, we 
published an illustrated article in these columns dealing 
with a very striking arched pipe line carrying a hydro 
electric water supply across a gorge*. 

I'he example dealt with was not unique, but was, we 





believe, the most interesting then attempted. It was, 
of course, on aceount of the date, of riveted steel 
plate rhe illustrations annexed show a further 


of this type of solution to a difficulty, on, 
much smaller scale. The interest on the 
hand in this the greater, since in this 
instance the pipe has been constructed by welding. 


exam ple 
however, a 
other case 1s 

\ pipe for supplying potable water to Lausanne, in 
the Canton de Vaud, Switzerland, had to be carried 
vweross ground at Belmont which developed movement. 
\t the point in question, the ground consists of a clayey 


caleareous marl and mud, and constant movements 
occur \ tunnel would not have met the case since 
boring revealed the fact that the unstable ground 


extended to a considerable depth. In order to sur- 
mount the difficulty and avoid risk of rupture of the con- 
duit, M La Société Zwahlen and Mayr, of Malley- 
Lausanne, recently constructed the arch pipe illustrated. 
Fig. | gives dimensions, etc., of the structure, Fig. 2 
being a view of the arch and showing underneath it 
the broken character of the mov ing ground which was 


Sars. 


the cause of the trouble 
The pipe is 50 em, (19-7 in.) in diameter, and the 
normal flow is 13,000 litres (2,860 galls.) per min. 


lhe span of the arch is 42 m, (137-8 ft.) and the rise 
7] m. (22-97 ft.). It was designed as an arch with 
fixed abutments and supported at each end by ribs 

learly shown in Fig. 2, in order to add to its 

The abutments are massive reinforced 
monoliths, one of which i 50 m. lower than 

The plates of which the arch is constructed 
12 mm. (0-47 in.) and 15 mm. (0-59 in.) thick and 
lm The thicker plates are towards the 
ends and for the stiffening ribs. The arch was partly 
built in the works and partly on the sit It was first 
varying 
being shown in Fig. 1, and varying from 
the ends of the plates 
The welded were then 
erected on temporary staging on the site, carefully 
set and welded up. The weight of the whole is about 
Che assembly of the the centre 
was effected by The 
welds and plates ere designed to withstand a working 
millimetre (17,000 Ib. per 


which are 
rigidity 
concrete 
the other 
are 


long used 


constructed in the works in six sections of 
“ nuth, there 
2m. to l2 m 


butt 


In these section 


were welded sections 


12 tons. sections at 


means of a temporary sleeve. 


stress of 12 kg. per square 


square inch The working pressure in the pipe is 
20-5 Ib. per square inch An air valve is placed in 
the centre of the arch. Arcos Stabilend electrodes were 


used, and we are indebted to Messrs La Soudure 
Electrique Autogéne, 8.A., of Brussels, for placing the 


ibove information and illustrations at our service. 





PUMPING PLANT AND ENTRANCE 
LIGHTING AT THE MERSEY TUNNEL. 
Ar the the 


lunnel appeared in the earlier part of the year? we 


time when our description of Mersey 


ave a short account of the pumping plant that had 
been installed by Messrs. Drysdale and Company, 
Limited, Glasgow, for dealing with water leaking into 


collecting there as the result of washing 
We propose to amplify this 


the tunnel or 


down operations now 


by some further details, but before doing so may sav 
* See KNGINERRING, vol. exx, page 567 (1925) 
See ENGINEERING, vol. cxxxvu, pages 55, 165 and 
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that during the construc 

tion of the tunnel five sub- 
mersible pumps, also of 
Messrs. Drysdale’s manu 

facture, used and 
that between December 
15, 1925, and October 31, 


were 


1932, these pumped 
7,482,000,000 gallons of 
water. 

The permanent plant 


consists of fifteen pumps, 
distributed as 


which are 
follows: At New Quay 
and Old Haymarket, 


Liverpool, and at Chester- 
street and Rendell-street, 
Birkenhead, there are two 


4-in. vertical spindle 
drainage pumps, each 
with an output of 250 


gallons per minute. At St 
George’s Dock, Liverpool, 
and Morpeth Dock, 
Birkenhead, there are two 
5-in. Centrex pumps, each 
with an output of 300 
gallons per minute and 
there is also space for a 
third pump. At the Mid- 
Liver Station there are 
three 6-in. Centrex pumps, 
each with an output of 
500 gallons per minute. 
All these pumps are elec- 
trically driven, the supply 
in the case of the Mid- 
River Station being ob- 
tainable from the mains 
both of the Liverpool and 
the Birkenhead Corpora 
tions and in the case of 
the others from the mains 











in the respective areas. 
The 4-in. pumps are de- 
signed so as to be cap- 
able of dealing with solid 
matter in and are provided with two 
suction branches, one of which is fitted with a cover, 
The Centrex pumps are 
also arranged for easy access. The motors, which were 
manufactured by the English Electric Company, 
Limited, Queen’s House, Kingsway, London, W.C.2, 
are automatically controlled by the Pneutrol control 
system, devised by Messrs. Brookhirst, Limited, 
Chester, through star-delta starters. This 
system is connected to the sump by a stand-pipe, the 
air in which is an atmospheric pressure when the sump 
is empty. As the water rises, however, the air is 
compressed and causes the mercury in a tube con- 
nected to it to rise, thus making contact with one of 
six adjustable electrodes. These in turn energise 
relays which actuate the starter and cause the appro- 
priate pump to run up. Similarly the motor is shut 
down when the water falls below a predetermined level. 
At the Mid-River Station the alternative supplies are 
controlled by interlocked circuit-breakers, so that 
in the event of one source failing and not being restored 
within a certain time the other is switched in. As one 
pump is sufficient for dealing with ordinary conditions 
a good margin of safety is ensured, though the arrange- 
ments are such that the load can be shared by all 
three pumps. 7 
The water levels in the sumps in the Mid-River, 
Morpeth Dock and St. George’s Dock pump rooms are 
indicated in the main control room at St. George’s 
Dock, while lamps also show which pumps are running. 
The level indicator in the Mid-River pump room was 
manufactured by the Drayton Regulator and Instru- 


suspension 


80 that it can be cleaned out. 


|the pumps at these three stations is 


control | 


| illuminated 


ment Company, Limited, West Drayton, and consists | 


of a diaphragm chamber in the sump, which is con- 
nected to a contact arm. When this arm reaches 
the same position as a setting pointer, the circuit is 
closed and an alarm bell rings. The discharge from 


Fie. 2. 


measured by 
Electroflo indicators and recorders. 

Below the ventilating shafts, which were described 
on page 165 of our issue of February 16, 1934, are 
small sumps for the collection of drainage water. Thes¢ 
can be cleaned out by water-operated ejectors with a 
capacity of 20 gallons per minute, which obtain their 
supplies from the high-pressure pumps at the St. George’s 
Dock, Mid-River and Morpeth Dock stations. 

It may be added that the artificial lighting at the 
entrances is being carried out by Osira lamps, supplied 
by the General Electric Company, Limited, Magnet 
House, Kingsway, London, W.C.2, which are housed 
in bowl fittings 10 ft. in diameter. These bowls are 
in turn mounted on 60-ft. pylons. Each unit comprises 
ten Osira lamps alternating with 500-watt Osram gas- 
filled lamps. In addition there are five small fittings, 
each of which consists of a 5-ft. bowl mounted on a 
40-ft. pylon and containing eight 500-watt gas-filled 
lamps. The part of the pylon projecting above th 
bowl is illuminated by nine rings of curved “ archi 
tectural ” lamps, which are sand blasted on the lowet 
side to reflect the light in the direction required. 
the summit is mounted an opal spherical fitting 
taining three 500-watt gas-filled lamps. Some twenty 
four lanterns mounted on columns 30 ft. high 
containing a 1,500-watt lamp are also installed. Thes« 
lanterns are fitted with special refractors 1! 
deflecting the light in a downward direction and t! 
providing uniform illumination over the whole area 
the entrances. The various toll booths and offices 
by 20-watt lamps placed in chromiun 
plated troughing. The contractors for this portico! 
of the work were Messrs. Higgins and Griffiths, London, 
the architect being Mr. H. T. Rowse, and the consult 
ing electrical engineer Mr. P. J. Robinson, city ele 
trical engineer, Liverpool. 


and 
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44,000-KVA ALTERNATOR FOR BEAUHARNOIS. 
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44,000-KVA WATER POWER 
ALTERNATOR. 


\s has already been noted in ENcrverrrna, the | 
Beauharnois Light, Heat and Power Company are | 


constructing a power station which will utilise the 
82-ft. head between Lake St. Francis and Lake St. Louis, 
25 miles west of Montreal. The station is designed for 
an ultimate capacity of 2,000,000 h.p., the water being 


led from the upper lake through a canal 154 miles long 


and about 0-6 mile wide. The first part of the con- 
structional programme provides for the installation of 
fourteen 50,000-h.p. units and two 7,800-h.p. house sets, 


though ultimately forty 50,000-h.p. units will be erected. 
Urders have already been placed for two 7,800-h.p. 
generators and for 10 of the larger sets. 








Of the latter, | 


Stator Cover UNDER CONSTRUCTION. 


| four will have an output of 47,000 kVA at 60 cycles 
and six an output of 44,000 kVA at 25 cycles. One 
of the 44,000%kVA alternators is being built by the 
Maschinenfabrik Oerlikon, Oerlikon, Switzerland, whose 
London offices are at Victoria House, Southampton 
Row, London, W.C.1. 

The alternator is of the vertical type with rotating 
salient poles; a view of the stator with the upper 
cover raised is given in Fig. 1, page 92. It will be 
direct-coupled to a Francis turbine constructed by the 
Dominion Engineering Works, Limited, Lachin, 
Quebec, Canada, the speed of the combination being 
75 r.p.m. As has already been stated, the normal 


| continuous output will be 44,000 kVA and the maximum 


continuous output 48,500 kVA with a power factor 
of 0-85. The terminal pressure will be 13-2 kV. The 





short-circuit ratio is 1-25, this high value having been 
selected, owing to the fact that the generator with its 
transformer will be connected to the 220-kV system 
of the Hydro-Electric Power Commission of Ontario. 

As the stator casing has a maximum diameter of 
40 ft. and is 8-2 ft. high, it is made up entirely of 
electrically welded steel plates, the objects being to 
ensure maximum reliability and to facilitate super- 
vision. For reasons of transport it has been manufac- 
tured in six sections, which were completely assembled 
in the works before dispatch. Fig. 2, on page 92, 
shows the assembled halves of the casing. As will be 
seen, openings are provided for the outlet of the cooling 
air, and when completed these will be fitted with 
louvred covers. The inner surface of the casing has 
been accurately machined to take the core, which 
consists of alloy stampings with a loss of 2 watts per 
kilogram. These stampings are threaded on to steel 
bolts, which are welded to the casing webs, brass 
segments being used for securing the distance bridges. 
The stator winding is of the lattice-drum type and is 
arranged in two layers with three conductors per slot. 
It is connected to form several parallel circuits, each 
conductor being subdivided into a number of layers 
by insulating strips and being twisted through 180 deg. 
in the middle of the stator. Each conductor is insulated 
with mica tape. In the front connections the con- 
ductors are secured, so that the spacing is greatest 
where the phases separate in order to obtain a high 
degree of security against pressure stresses. The 
winding is supported by a ring which is placed over 
the front connections on either side and acts as a 
bandage, so that short-circuit stresses can be withstood. 
The supporting structure is insulated from the frame. 

The windings forming each phase are divided into 
two similar circuits, the ends of which are connected 
through a current transformer. At the outer terminal 
ends these transformers are connected to the relays 
of the differential protective gear for the external 
circuit, while at the other end they are connected to 
similar relays for the internal protective circuits. The 
secondaries of these transformers and the leads from 
the 12 embedded thermo-couples are connected to 
a terminal board in the casing, whence a multi- 
core cable is run to the control room, On completion 
each phase of the stator winding was subjected for 
1 min. to an alternating pressure of 30 kV between 
it and the other two phase windings and between it 
and earth. 

The rotor, which has a maximum diameter of 
33 ft. 9 in. and is designed for a runaway speed of 
150 r.p.m., consists of a spider, the arms of which are 
encircled by six rings, the pole cores being attached 
to the latter. Both the spider and the rim were 
fabricated in a number of parts and were assembled 
in the shops, so that adjustments on site would be 
unnecessary. A view of the spider in course of con- 
struction is given in Fig. 3, from which it will be seen 
that it consists of ten arms of welded steel plate, which 
are bolted to the hub. This hub is made in one piece 
and the conical hole through its centre has a maxi- 
mum diameter of 3 ft. 0? in. The rings are of Siemens- 
Martin steel and were built in three parts, being con- 
nected in such a way that the value of stresses at the 
joints due to the centrifugal forces did not exceed 
60 per cent. of the yield point value. They are sepa- 
rated from each other by spaces through which the 
cooling air is forced. The pole cores are made up of 
1 mm. stampings, which are riveted together and 
secured to the rings by keys and bolts. To obtain an 
approximately sinusoidal pressure curve they are 
divided into ten groups of four. The windings consist 
of 40 mm. by 15 mm. copper strip, which is wound on 
edge, there being a double coil to each pole. After 
being insulated they were subject to an hydraulic 
pressure to render them compact, so that there is no 
risk of flying apart at running speed. The weight of 
rotor rings, together with the windings, is 220 tons. 

Owing to the large vertical load, which amounts to 
700 tons, the thrust bearing is placed below the rotor, an 
arrangement which has allowed the span of the support- 
ing girder to be considerably reduced. It has the 
further advantage that it is possible to lift the rotor 
without disturbing the bearing. On the other hand, 
the bearing can be removed as a whole without dis- 
mantling the rotor, as it is built up of a number of 
parts. y Neri this operation the weights of the turbine 
and alternator rotor, which amount to 348 tons, can 
be taken off the bearing by 28 oil-operated jacks. 
These jacks are also designed so that they can be used 
as brakes, and when being employed in this way are 
operated pneumatically from the turbine governor 
gear. The oil suppliéd to the thrust bearing is water- 
cooled by radiators. The lower guide bearing is 
arranged in the supporting frame immediately below 
the thrust bearing, the internal diameter of its bush 
being 3 ft., and it incorporates copper tubes for cooling 
purposes. The upper guide bearing is carried in the 
upper cover of the generator. A view of this cover 
in course of construction appears in Fig. 4, from which 
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it will be seen that it consists essentially of a frame- | 


work of light sections. Assembly in this case was 
also effected by welding, the cover, which weighs 
28 tons, having to be divided into a number of parts 
for transport. The thrust bearing and the two guide 
bearings each have their separate lubricating and 
cooling systems, and are fitted with distance thermo- 
meters and with water flow and oil level indicators. 
Each bearing can also be connected to a portable 
filter, so that the coil can be cleaned and fresh oil 
added with the set running. 

Current for excitation is derived from a separate set 
which supplies 1,080 amperes at 250 volts to the rotor 
through slip rings, which are mounted on the shaft 
between the lower guide bearing and the turbine flange, 


and through conductors laid in the hollow shaft. This 
shaft is 23 ft. 7 in. long and weighs 31 tons. It is 


fitted with a forged-on flange 4 ft. 11 in. in diameter for 
connection to the turbine shaft. 








PROPELLER CAVITATION STUDIES.* 
Keir, U.S.N. 
Two years ago, Captain E. F. Eggert, U.S. Navy, 


Lieutenant-Commander C. O. 


presented a paper before the American Society of 


Naval Architects and Marine Engineers on the subject 
of “ Propeller Cavitation.” In this paper he offered 
a formula by which we can determine the approximate 
speed at which back cavitation becomes serious for any 
ordinary type of submerged propellers. This formula 
was based upon the results of research work done on 
the subject until that time in the variable pressure water 
tunnel at the Experimental Model Basin in Washington. 
Since the publication of Captain Eggert’s work, it has 
been my privilege to have been associated with the 
work at the tunnel, and this paper records briefly the 
developments in the study of cavitation at the 
Washington tunnel during the past two years. Since 
the installation of the tunnel, work has been constantly 
carried on to perfect the methods of testing and the 
development of more efficient equipment for making 
more accurate measurements. Being aware of the 
limitations of our present methods of testing, we do 
not hold that our results at present are not subject to 
correction. More results from ship trials with which to 
compare our tunnel tests are needed before we can feel 
certain that our test methods are such that the results 
check satisfactorily with the ship performances. Much 
yet remains to be accomplished in this direction, but 
we believe that the changes that have been made and 
the work that has been done have resulted in progress 
in the study of cavitation and the building of better 
propellers. 

The most important of the developments are the more 
reliable measurements of the speed of water past the 
propeller in the tunnel, more dependable torque records, 
and more accurate pressure measurements within the 
tunnel. The present measurements of water speeds in 
the tunnel make possible closer approximations of the 
true slip ratios that are obtained in self-propelled tests. 
These are vital in obtaining the correct characteristics 
in the development of cavitation on the test propellers. 
In an effort to check the accuracy of the representations 
of cavitation obtained in the tunnel, an observation 
port has been built in the shell of one of the United 
States destroyers. From this we hope to study the 
development of cavitation on propellers of different 
designs. Another addition which has proved most 
helpful in our studies is a stroboscopic light, which has 
made possible quite satisfactory continuous observa- 
tions of propellers under test. In this way greater 
accuracy is obtained in determining the speeds of 
advance at which cavitation becomes apparent, and the 
manner of inception of cavitation and its development 
through the range of higher speeds can be studied. 
The water tunnel at Washington is of the open jet 
type, which makes possible the illumination of the 
propeller chamber by exterior light. 

Forms of Cavitation.—In the past two years a great 
many propellers have been tested. The different types 
of cavitation have been clearly and consistently defined. 
These are face cavitation, and back cavitation in its 
two forms. In all standard tests in the tunnel the 
procedure in model basin self-propelled tests is followed. 
From the data obtained in the self-propelled tests in 
the basin the thrusts at the different speeds are 
calculated from the E.H.P. curves, corrected for the 
corresponding thrust deduction factors. The correct 
speeds of advance are also determined, using the wake 
fraction values obtained in the self-propelled tests. 
In the tunnel tests, the proper pressure according to 
scale is maintained constant throughout the tests. 
At each speed, the corresponding speed of advance is 
maintained as constant as possible in the tunnel. 
The corresponding thrusts are maintained on the 
dynamometer by a minimum of regulation of the 


* Paper read before the Institution of Naval Architects, 
on Wednesday, July 11, 1934. Abridged. 


revolutions. Each observation is made for the duration 
of one minute, and the data are required to be repeated 
before being accepted. Some slight regulation in 
revolutions is found necessary in the test interval to 
maintain a given thrust. This is due to the fluctuation 
of voltages of the power used at the tunnel. Power 
readings and revolutions for each observation interval 
are read from the dynamometer. The advantage of 
this form of test is that, if correctly done, it gives the 
sequence of developments of cavitation as they take 
place on the ship. The results of these self-propelled 
tests in the water tunnel agree closely with those made 
in the basin up to speeds at which the efficiencies 
of the propellers become affected by cavitation. 

Face cavitation, if it be present, is found to exist 
at the lower or throughout the so-called cruising 
speeds, when minimum slip ratios occur. If the slip 
be low, the blade sections abnormally thick, with sharp 
leading edges, and with blades close together as in the 
case of four-bladed propellers, face cavitation will 
probably exist. If so, it may continue throughout quite 
a range of speeds, depending upon the increase in the 
slip ratios with increase in s Face cavitation 
generally sets in at the root sections. This may be 
accounted for as being due to the effect of blade 
interference and to the thicker sections at the base of 
the blades. Perhaps the most important fact about 


Fig.1. 
o Apparent Burbling Point - Ogival Sectio 
ry Tivorices ~Ai-foil Section. 
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face cavitation which our data have established is that 
its presence has no effect upon the efficiency of the 
propellers that we have been able tomeasure. A great 
many of the model propellers tested have been found 
to be in face cavitation, and in no case when face 
cavitation has been observed have either the revolution 
or the power curves in self-propelled tests been affected 
by it. 

I believe that our data have answered the 
question once and for all as to whether or not face 
cavitation has any appreciable effect on the thrust of 
a propeller. It is the back of the propeller blade and 
not the face that governs in propeller performance. 
In explanation of cases in which a propeller was known 
to be working in face cavitation from the markings on 
the blades, it is probable that face cavitation did exist 
at the lower speeds, and that back cavitation set in at 
higher speeds, and was the cause of the loss of power. 
We have frequently found that both face cavitation 
and a form of back cavitation exist simultaneously 
through a short range of speeds. In such cases, as the 
back cavitation develops and causes the slip ratios to 
increase by causing the efficiency of the propeller to 
fall off, the face cavitation decreases, until finally it 
disappears. When this occurs there is no change in the 
slopes of the power and revolution curves which would 
indicate any effect of face cavitation. It must not be 
inferred that face cavitation may be tolerated. It is a 
cause of erosion on the blade face, and it may be the 
source of objectionable and even serious vibrations as 
full-scale tests, to be made later, may show. It is 
fortunate that face cavitation can be easily corrected 
and avoided. If the propellers be operating with a 
reasonable slip ratio—that is, not much less than that 
corresponding to maximum efficiency—to correct face 
cavitation it usually has been only necessary to round 
the leading edges of the root sections of the blade. 
At most, it has been necessary to set back the face of 
the blade, beginning a short distance back from the 
leading edge. Because of the shape at leading edges, 
propeller designs having aerofoil sections do not show 
face cavitation when operating at or near normal slip. 

Back cavitation in definite stages of development has 
a tremendous effect on propeller performance. The 
two forms of back cavitation observed at Washington 
have different characteristics in their inception and 
development, and they affect propeller performance 
differently. The first of these forms of the phenomenon 
is that which first appears as vortices off the blade tips, 
and develops into leading edge cavitation with increase 
in tip speed and thrust. The other form of back 





cavitation is that which first appears as bubbles 
striking on the following part of the blade back, with 
reference to the maximum thickness of the blade 
sections. To distinguish this form of the phenomenon 
from leading edge cavitation, it will be referred to as 
* burbling.” The word is taken from the name of the 
analogous phenomenon in aerodynamics. Consider, 
first, back cavitation at the leading edge of the propeller 
blades. It is known to occur at the leading edge and at 
the blade tips because the lowest pressures on the blade 
back exist there. With the tip sections of the propeller 
operating at a high slip, the flow of water about the 
leading edge of the sections comes from the pressure 
side of the blade, and at high tip speeds it is unable 
to round the leading edges of the tip sections and follow 
the contour of the back of these sections. ‘The rate of 
development of the phenomenon is dependent upon the 
shape of the tip sections of the blade, in particular, the 
form of the leading edge, the angle of attack, and the 
tip speeds. Leading edge cavitation first appears as 
vortices passing off the blade tips, which form helices 
in the propeller wake. With each increase in speed and 
thrust, the pressure in the tunnel remaining constant, 
there is a corresponding development of these vortices 
until what appears to be an independent flow is formed 
across the blade tips, and bubbles appear down along 
the leading edge of the blade. As the speed is further 
increased, the width of the flow across the blade tips 
inereases, and the trailing edge of this flow passes off 
into the propeller wake as wider bands of vortices. 
The cavitation along the edge becomes wider, and 
finally, when well developed, extends across the entire 
back of the blade as a part of the independent flow 
which began at the tip sections. This flow remains 
intact until it is well clear of the following edge of the 
blade. 

The development of leading edge cavitation on 
propellers is very similar to that described by Walchner 
and Ackeret in their tests with hydrofoils having sharp 
leading edges, except in one particular. Walchner 
found that with the development of cavitation on a 
hydrofoil, set at a given angle of attack, the origin of 
cavitation moved from the leading edge of the foil to 
the section of maximum thickness with decrease in the 
cavitation index. This, he explains, is due to the 
shifting of the stagnation point with the beginning 
of cavitation from the pressure side of the foil to a 
position in front of the leading edge. No similar 
phenomenon has been observed in our model propeller 
tests. It is true that “ burbling” has been found to 
set in on the following half of the back of the blades, in 
some instances, while leading edge cavitation existed. 
However, the inception of “‘ burbling ” did not decrease 
the intensity of leading edge cavitation in any case. 
It is believed that the explanation of this is that with 
propellers designed for ships of ordinary types, any 
change in the angle of attack after cavitation has set 
in is an increase, which tends to aggravate the conditions 
that cause leading edge cavitation. Interesting facts 
about leading edge cavitation are that it can exist on 
the wider blades through a wide range of speeds without 
affecting the efficiency of the propeller, but after the 
efficiency begins to fall off, progress toward general 
breakdown of the propeller action is rapid. It has 
been found possible to delay the beginning of leading 
edge cavitation, and in some cases to confine it to tip 
vortices, by methods which involve some sacrifice in 
efficiency. It has not been possible to do much towards 
its correction by altering the form of the thin blade 
sections at the tips. It can be most effectively delayed 
or reduced by decreasing the angle of attack at the 
outer sections of the propeller blades. This can be 
accomplished by increasing the propeller diameter and 
accepting a lower pitch ratio with consequent lower 
efficiency, or by twisting the blade to obtain lower 
pitch ratios at the outer blade sections. 

The second type of back cavitation, viz., “ burbling,” 
is that which forms on the trailing part of the blade, 
speaking with reference to the maximum thickness of 
the sections. It presents the most difficult problems 
for solution. In the tests of model propellers, it has 
not been possible, thus far, positively to determine the 
location of the origin of this phenomenon. Our 
experiments with hydrofoils indicate that the origin is 
at the maximum thickness of the blade sections. This 
was also indicated by Walchner and Ackeret in their 
tests of hydrofoils. The characteristics of the pheno- 
menon in flow and extent as described by Walchnet 
and Ackeret correspond with our observations on the 
model propellers only after the “ burbling” type of 
cavitation has been fully developed, and long after the 
efficiency of the propellers has been affected by it. 
It is interesting to note here that Sir Charles Parsons 
succeeded in photographing the different forms of 
cavitation on propeller models. These records were 
published by Mr. 8. S. Cook. His record of the 
* burbling ” type of cavitation on the blade back is of 
particular interest because it appears to be identical! to 
that which we have so often observed in the Washington 
tunnel. 
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At the first appearance of “ burbling * on the propeller 
model, we see intermittent impacts of bubbles on the 
following half of the back of the blade. It is believed 
these are condensation impacts and occur when the 
bubbles of cavitation reach the zones of higher pressure 
and collapse with some force on the blade back. The 
first of these bubbles is most generally seen near the 
trailing edge of the blade in a definite small area. 
If the root sections be abnormally thick, ‘ burbling ” 
usually appears first near those sections. It has never 
been observed nearer the tip sections than about 
seven-tenths of the radius from the centre of the 


Pa * 


propeller. With decrease of the cavitation index 


accomplished by increase in speed, with pressure 
constant, the area affected is found to expand both 
radially and across the width of the blade towards the 
maximum thickness of the blade. When completely 
developed, most of the following part of the back of the 
blade is affected and the trailing edge of the combined 
cavity formation is clear of the blade. At this stage it 
corresponds to the description given by Walchner and 
Ackeret. But even in this stage of development, the 
cavitation is confined to the following half of the blade. 
This was investigated by an interesting series of 
propellers which were similar in all respects except as 
to the location of the maximum thickness in the width. 
In one of these propellers the maximum thickness was 
located at one-third of the chord length back of the 
leading edge ; in a second one the maximum thickness 
was in the middle of the chord length as in the typical 
ogival section. In the third propeller of the series, the 
maximum thickness was at two-thirds of the chord 
length from the leading edge. The three propellers 
were given identical tests. The first propeller, with the 
longer slope from the maximum thickness to the trailing 
edge, broke in efficiency at the lowest speed, and its 
rate of decrease in efficiency was more rapid than in 
the other two propellers. The third propeller, with 
the greatest slope in the following half of the blade 
back, showed the greatest resistance to the effect of 
cavitation. This is perhaps due to the smaller per- 
centage of the area of the back being affected in the 
third propeller. 

It has been found in some tests that as the propeller 
efficiency falls off due to “‘ burbling,” with the resulting 
increase in slip, leading edge cavitation may also 
develop. In such cases, leading edge cavitation tends, 
with the “ burbling ” type, to lower the speed at which 
the complete breakdown of the propeller occurs. 
The “ burbling” type of cavitation is most sensitive 
to small changes in the cavitation index. This 
characteristic is responsible for what appears to be a 
condition of instability in performance of the propeller 
within cavitating range of speeds. In some cases this 
condition of apparent instabiliity has made it impossible 
accurately to repeat test data within the range of 
speeds in which the “ burbling” type of cavitation 
exists. This makes it very difficult to predict accurately 
the power required for propulsion after this type of 
cavitation has set in. Experiments with model 
propellers of the destroyer type have been made that 
show that a difference in static head of 3 ft. of water 
makes a very measurable difference in the cavitation 
index at which “ burbling ” occurs, and in the rate of 
its development. This is significant, in that it indicates 
the necessity of estimating as accurately as possible 
the depth of submergence of the propellers at the 
different speeds, when tunnel tests are used to predict 
the power of ships. 

Effect of Dissolved Gases in Water on Cavitation.— 
Tests have been made in the water tunnel to determine 
if the cavitation of propellers might be affected by 
gases dissolved in the water. Five model propellers 
were tested for cavitation in the tunnel in ordinary 
tap-water by the standard self-propelled methods. 
Upon completion of these tests in tap-water, carbon 
dioxide gas was bubbied through the water from the 
bottom of the tunnel until a concentration of about 
120-130 c.c. of gas per litre of water had been attained. 
This gas content was about twice the gas content of 
sea-water in the North Atlantic at a temperature of 
about 60°F. The self-propelled tests were then 
repeated with the water saturated with carbon dioxide, 
the conditions of the tests being identical with those 
of the previous tests, except for the dissolved gas. 
The average temperature of water for all tests was 
60° F., with a maximum difference at any time of 
t F. An analysis of water for CO, content was made 
before and after each test. Gas was added as necessary 
to keep the gas content approximately constant. 
Of the five propellers tested, the results of tests from 
only one showed any differences that might be attributed 
to the presence of the dissolved gas. The results for 
the four remaining propellers shows no divergence other 





* pa is the absolute pressure in the tunnel, g = ; vr’, 


the dynamic pressure, in which p is the density of water 
and vr the relative velocity of flow to the propeller blade 
sections. 


| flow” in computing the velocity pressure gq. 
| stand this to be the speed of advance. Inasmuch as his 





than might be due to experimental error. 


Although | maximum lift. This may be attributed to the approxi- 


the results of these four tests were consistent in showing | mations referred to above, in estimating the speeds and 


no effect of the gas, the results obtained with the fifth 
propeller raise the question as to whether or not the 
interval of time in which a given particle of water 


| positions of sections at which cavitation first appears. 
| It is quite probable that the cavitating point is reached 
| at a speed at least one or two knots below that at which 


saturated with gas moves in the ®w-pressure area is cavitation becomes apparent with sufficient definiteness 
the factor which determines the effect that gas in| to warrant recording. A corresponding increase in the 


sclution may have on cavitation. It is possible that 
gas dissolved in water may affect cavitation in full-scale 


propellers and yet show no effect in tests with the model | 


propellers. 

Comparison of Results—From the results of our 
experiments thus far, it is apparent that back cavitation 
may first set in at either the tip sections or at any of the 
thicker blade sections. In propeller design it is therefore 
necessary that some relation between the cavitation 
index and the lift coefficient be established whereby 
cavitation can be avoided. To that end, experimental 
data have been plotted (Fig. 1) in terms of a cavitation 
index and lift coefficient for the sections of the test 
propellers at which leading edge cavitation or 
‘“* burbling ” was first observed. In the case of leading 
edge cavitation, the lift coefficients were calculated 
for blade sections at 0-9 of the radius from the centre 
of the propeller. These data are compared with a 
theoretical curve derived by Lerbs. In each case the 


cavitation index 7% was determined as follows. 


| Pq is the absolute constant pressure value at the shaft 


level that existed in the tunnel during test. This 

value is the sum of atmospheric pressure (33 ft. of 

water), the head of water above the centre of the 

propeller shaft minus vapour pressure corresponding 

to the water temperature reduced to scale as required. 

q is the velocity pressure, and was computed by 
p 


q = 5 vr*, where p is the density of water, vy is the | 


relative velocity at the section of the blade at which 
eavitation was first observed, and is determined 
according to Eggert’s method. v,? = K (afdn)*, in 
which z f d n is the speed of the blade section expressed 
in feet per second. K is the secant squared of the angle 
between the direction of flow vy and the plane of the 
propeller section. In this, the angle of attack has been 
assumed to be that corresponding to half the slip, 
since the inflow velocity increment is assumed to be 
half of the velocity increase due to slip. Any error in 
this assumption will be of little consequence in the 
value of the relative velocity vy, since the increment of 
the forward velocity due to the term $8 pn is a small 
fraction of the whole. f is the estimated fractional 
part of the propeller radius, at which “ burbling ” first 
became apparent. In the case of leading edge cavita- 
tion f = 0-9. 

Then vy = [(7f dn)? + (vg + 48h n)?]t where vg + 4 
sp n is the forward velocity at the propeller, vq is 
the speed of advance, h is the pitch ratio of the 
blade section concerned, s is the true slip ratio of the 
blade section, » is the revolutions per second. The lift 
coefficients C;, plotted in Fig. 1 were computed by the 
formula proposed by Cartain Eggert. 

a+ec 

C. = 5-5 ———, 
1 + 4-4b 
where a is the angle of attack in circular measure, 
bis the mean width ratio according to Taylor, c is the 
negative angle of incidence at which the lift becomes 
zero. This angle is closely measured by the angle 
between the chord and the median line of the tail of 
the blade section. In ogival sections this is equivalent 
to the ratio of the maximum thickness to its chord 
length or thickness ratio. In so-called aerofoil sections, 
in which the maximum thickness is located one-third 
of the chord length back from the leading edge, the 
angle is more nearly three-fourths of the thickness ratio. 


The cavitation index ”4 valuesin this plot are approxi- 


mate because of possible errors in the observation of 
data. The observed data from which the cavitation 
indices and lift coefficients were computed were the 
speeds of advance at which cavitation was first seen 
and the estimated position of the section of the blade 
at which cavitation first appeared. In the same plot 
is given the equation derived by Lerbs as being an 
approximation of the limit of lift relative to the cavita- 
tion index above which cavitation cannot be avoided. 
His equation is 


C. = wis ae + 3/27 - 1] 


In his paper the author uses the “ velocity of undisturbed 
I under- 


approximate value of C, is only a function of the 


. Pa 


cavitation index —“, it is possible, for the purposes of 


comparison with our observed data, to plot his equation 
in terms of relative velocities, which has been done. 
The apparent cavitation point of most of the model 


propellers plots above this approximate theoretical | 





| cavitation index would cause the observed points to fall 


much closer to Lerbs’ theoretical line. It will be noted 
that data obtained from propellers affected by leading 
edge cavitation plot nearer to the theoretical line than 
the data maintained by instances of “ burbling.” 
| It is believed that this is due to the closer approximation 
of the correct speed at which leading edge cavitation 
began, and that no error was made in estimating the 
location of the blade section, at which cavitation 
| developed. However, these differences as plotted are 
considered to be of little practical importance. From 
Fig. 1 it is apparent that Lerbs’ equation can be 
accepted for the present as a danger line, below which 
we shall, in all probability, be free of cavitation. It 
does, however, represent a good margin of safety 
below the speed and thrust at which the propeller 
| efficiencies would be affected by cavitation. It is 
| interesting to observe here that the unit thrust values 
for the propellers included in these data at which 
cavitation became apparent varied as much as 50 per 
cent. There was a similar spread in the relative 
velocities at the blade sections involved. The data 
make it clear that in propellers designed to operate at 
high speeds the lift per unit area must be kept down if 
cavitation is to be avoided. 








RESEARCH ON CYLINDER WEAR. 


It may be recalled that the Research and Standardisa- 
|tion Committee of the Institution of Automobile 
| Engineers, created in 1931, in addition to continuing 
the researches commenced by the Standards Department 
and the Research Association of British Motor and 
| Allied Manufacturers, initiated an important research 
on cylinder wear, the work being carried out at the 
| Chiswick laboratory of the Committee. An interim 
report on this work was issued in March, 1933, and was 
discussed in ENGINEERING, vol. cxxxvi, page 41 (1933). 
The main conclusions arrived at were that accelerated 
wear occurs at low engine temperatures, and that this 
is attributable to corrosion resulting from the deposition 
on the cylinder walls of acid-bearing -moisture. A 
second interim report has now been issued under the 
| title of “‘ Further Experiments on Cylinder Wear,” by 
| Mr. C. G. Williams. It was pointed out in the first report 
that the corrosive agent might be either nitric, sul- 
phuric, carbonic, or one of the organic acids. With 
| the exception of the latter, all these acids require the 
presence of liquid water for their formation, and 
cannot be formed above the dewpoint. The experi- 
ments described in the second report were carried out 
with the object of determining which acids were 
responsible for the corrosion, and, if possible, to obtain 
an idea of their relative importance. After introductory 
remarks, the report continues as follows :— 

Nitric Acid.—It was decided to study the influence, 
if any, of nitric acid by running an. engine on an 
“atmosphere ” free from nitrogen, so that the possi- 
| bility of forming nitric acid was excluded. A mixture 
of 33 per cent. oxygen with 67 per cent. carbon dioxide 
was used, the latter serving as a diluent to replace the 
nitrogen. It was necessary, on the score of expense, 
| to operate the engine at the comparatively low load of 
26 Ib. per square inch b.m.e.p. Engine speed was 
1,100 r.p.m., and the cylinder wall temperature, 50 deg. 
C. Oxygen and carbon dioxide were fed from cylinders 
through orifice meters to a mixing tank, and thence 
to the inlet pipe. Preliminary tests showed that 
considerable leakage of air was occurring, exhaust gas 
analysis indicating the presence of 30 per cent. of 
nitrogen. It was considered that the leakage was 
most probably taking place at the inlet-valve guide, 
owing to the intense suction in this region at part 
throttle. The engine was, therefore, operated at full 
throttle, the necessary throttling of the charge being 
obtained by reducing the valve lift through the use of 
an excessive tappet clearance. In addition, it was 
arranged to feed the “‘ atmosphere ” to the induction 
pipe at such a rate that there was always a positive 
pressure in the pipe, any leakage therefore occurring 
outwards, instead of inwards. Further test runs 
showed, however, that 13 per cent. of nitrogen still 
remained in the exhaust gas, and this was traced to 
leakage from the crankcase past the piston to the 
combustion chamber. The remedy adopted was to 
maintain an atmosphere of carbon dioxide in the 
crankcase, and this was done by putting the breather 
valve out of action and connecting the crankcase to a 
tank of 26 cub. ft. capacity, in order to reduce pressure 
fluctuations in the crankcase, carbon dioxide being fed 
at a pressure of about 2 in. Hg. The nitrogen in the 


}exhaust was thus reduced to 1 per cent. to 3 per cent. 


Fig. 1, page 104, gives a diagrammatic sketch of the 
















104 


experimental arrangement finally developed. All the 
trial runs gave, however, unmistakable signs that this 
method of running an engine would certainly not result 
Taste I. 


Wear, in. per 1,000 miles. 


Atmosphere. 


Top Ring. Cylinder. 
Air ‘ ‘ 0-0009 0-00058 
Low Ne (COs diluent) 0-056 0-0078 


in the reduction in cylinder wear to be expected if 
the formation of nitric acid were the predominant 


Petrol * 
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added to the intake air, so that the exhaust gases | 
now contained water and CO,. Finally, a check run 
was carried out under normal running conditions, using | 





Taste II. 
. cidisenmines | 
Top Ring 
-— Wear, in. 
per 1,000 miles 

| H air : ‘ 0-0015 
| Ho + air containing 15 per cent. CO2 0-0040 
Petrol + air . ‘ on 0-0125 


| 

| petrol fuel, though still under the same load and low- 
temperature operating conditions. Table II records 
the rate of wear of the top piston ring in each of these 
































factor. In fact, in every case a large increase in 
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cylinder and piston ring wear was recorded. Table I} 
shows typical values of cylinder and top piston ring 
wear obtained on a low-nitrogen atmosphere and on 
ordinary air. 

The figures given in the Table indicate that this method 
of operation had introduced a corrosion-accelerating 
factor which had comple‘ely swamped any possible 
reduction due to the elimination of nitric acid. It 
was conjectured that thie factor was probably the 
presence of large quantities of CO, in the exhaust 
gases, amounting to about 90 per cent. CO, in the 
(dry) exhaust gases, compared with the usual 10 per 
cent. to 15 per cent. 

Carbonic Acid.—To determine more directly whether 
CO, has a corrosive action at low cylinder-wall tempera- 
tures, the rate of wear of an engine was determined 
first on atmospheric air, using hydrogen as fuel so 
that the products of combustion, although containing 
large quantities of water, were completely free from 
CO, Wear was then determined under the same | 
conditions of engine load and cylinder-wall tempera- | 
ture, with the exception that 15 per cent. of CO, was | 





| The rate of wear was first determined when the atmos- 





three series of tests, which were taken at 1,100 r.p.m., 
26 lb. per square inch b.m.e.p., and cylinder-wall tem- 
perature, 45 deg. C. 

It will be observed from the Table that the addition of | 
CO, increased the rate of wear appreciably. The rate | 
of wear did not, however, rise to the value obtained 
when running on petrol, therefore suggesting that the 
action of the CO, was not responsible for the whole 
of the wear obtained with petrol. It is of interest 
to record that the piston and lubricating oil re- 
mained remarkably clean during the runs on hydrogen 
only, but that with the addition of CO, the piston 
became covered with a brownish paste suggestive of 
ferric oxide. The corrosive action of CO, in the 
presence of moisture was further confirmed on another 
engine which was motored at a speed of 1,100 r.p.m. 


phere supplied to the engine consisted of hot air 
containing 16 per cent. by volume of superheated steam, 
and then when 15 per cent. CO, had been added to 
this mixture. The experimental arrangement 
shown in Fig which shows the steam boiler, super- | 





is 
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n 


}as shown in Fig. 3. 


heater, steam meter and air heater employed. The 
cylinder wall temperature of 35 deg. C. resulted in 
considerable condensation on the walls with consequent 
corrosion, and the results, summarised in Table III, 
indicate a very large increase in rate of “ wear” due 
to the presence of CO,. 

The figures given in the table do not agree quantita- 
tively with those obtained under actual running 
conditions, partly because of the much greater con- 
densation of water on the cylinder walls which occurred 
in the motoring tests, but they certainly confirm the 
important influence of CO, in conjunction with moisture 
as a cause of cylinder corrosion at low operating 
temperatures. It is, of course, well known that an 
aqueous solution of carbon dioxide contains carbonic 
acid, H,CO;. Under atmospheric conditions this 
acid is very weak, but the solubility of carbon dioxide 


Fig.3. SOLUBILITY OF COz IN RELATION 
TO PRESSURE. 
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in water increases almost in proportion to the pressure, 

Thus, at a pressure of 440 lb. per 

square inch the amount of gas dissolved is more than 

20 times that dissolved at atmospheric pressure. 

Hahnel (Inorg. and Theor. Chem., Mellor, vol. V1) 

found that at a pressure of 52 atmospheres (760 lb. per 
Taste III, 


Top Ring 
Atmosphere. | Wear, in. 
| per 1,000 miles. 
] 


0-00073 
0-040 


+ steam 


Air oe 
+ steam + COo 


Air 


square inch), and at a temperature of 15 deg. C., the 
strength of carbonic acid is about equal to that ef 
formic acid. It is also interesting to note that the 
solubility of CO, falls off rapidly with increase in 
temperature, a fact which would help to explain the 
accelerated corrosion which occurs as cylinder-wall 
temperature is decreased. 

It has just been pointed out that the solubility of 
CO, increases with pressure, and it would, therefore, 
be anticipated that there would be a corresponding 
increase in cylinder-wall corrosion. An attempt was 
made to study this effect by varying the compres- 
sion ratio of an engine which was motored on an 
“ atmosphere ” of air, steam, and CO,. The attempt to 
carry out prolonged series of experiments over a wide 
range of pressures had to be abandoned, as the cylinder 
walls and piston rings appeared to acquire a certain 


| degree of immunity from corrosion, possibly owing to 


the formation of some protective film. By making 
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use, however, of the initial readings obtained in these 


experiments, it was possible to construct the graph in 
Fig. 4, which shows an increase in ring “ wear” with 
maximum pressure. 

In order to confirm the foregoing result on an engine 
run under its own power, an engine was operated at 
1,500 r.p.m., and at various loads ranging from 41 Ib. 
to 88 lb. per square inch b.m.e.p., the cooling water 
temperature being varied in order to maintain a 
constant cylinder-wall temperature of 50 deg. C. 
The results, plotted in Fig. 5, show a marked increase 
in rate of wear with b.m.e.p. It may be remarked, in 
parenthesis, that it does not necessarily follow that 
a low load is preferable to a high load when warming-up 
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an engine ; in fact, the reverse is true, since the increased 
cylinder wear resulting from a heavier load is more than 
offset by the beneficial effect of the shortened warming- 
up period. It is not suggested that this increase in 
wear with load is entirely due to increased solubility 
of CO,, though the observed increase in wear is certainly 
in agreement with this explanation. It is possible that 
the more vigorous scraping action of the piston rings, 
as the pressure behind them is increased, tends, by 
removing detritus and any protective film, to accelerate 
wear. 

Sulphuric Acid.—In order to study the possible 
importance of sulphuric acid formed from the com- 
bustion of sulphur in the fuel, it was decided to carry 
out a series of tests on fuels containing various amounts 
of sulphur. It will be recalled that, in the previous 
cylinder-wear report, the results of tests carried out 
at a cylinder-wall temperature of 50 deg. C. are recorded 
which showed that, by increasing the sulphur content 
of a fuel from 0-03 per cent. to 0-2 per cent., cylinder 
wear and top-piston ring wear were increased nine-fold 
and six-fold, respectively. A sulphur content of 
0-2 per cent. is, of course, very high, and tests have 
since been carried out to determine tc what extent 
the more usual sulphur content of 0-03 per cent. is 
responsible for cylinder wear at low temperatures. 
By kind co-operation of the Asiatic Petroleum Com- 
pany, Limited, and the Anglo-American Oil Company, 
Limited, the following low-sulphur fuels were made 
available :—{a) an aromatic-free petrol containing 
approximately 0-009 per cent. sulphur; (b) a No. 1 
spirit containing from 0-005 per cent. to 0-009 per cent. 
sulphur. 


Tests were carried out on an engine operated at 4 | 


speed of 1,100 r.p.m., a b.m.e.p. of 26 lb. per square 
inch, and a cylinder-wall temperature of 50 deg. C. 
The results are summarised in Table IV, each figure 
representing the average of at least three separate 
tests. 

It will be seen from the table that the cylinder-wear 
figures do not differ appreciably ; in fact, they agree 
within the limits of experimental error, which were 
somewhat higher than usual, owing to the shortened 
duration of the runs necessitated by the limited 


quantities of the fuels. The piston-ring figures tend 
| to show, however, a lower rate of wear with the low- 
sulphur fuels. An objection to the foregoing tests is 
that they were not carried out with the same basic 
fuel, i.e., the fuels probably differed in certain respects, 
other than sulphur content, which may have affected 
the results. Further tests were therefore carried out 
in which the sulphur content of Shell petrol was 
increased by the addition of ethyl sulphide, which 
| probably represents the most important sulphur- 
bearing compound in petrols. Results of tests carried 
out at a b.m.e.p. of 75 lb. per square inch, and with 
a cylinder-wall temperature of 50 deg. C., are shown 





Tasie IV. 














| 
} Wear, in. per 1,000 miles, 
} Approximate) 
Fuel. Sulphur, | 7 
— Cylinder. | Top Piston 
| Ring. 
Shell .. ee 0-030 | 0-00023 0-00153 
Aromatic-free --| 0-009 0-00026 0-00115 
Special low-sulphur 
No. 1 spirit .-| 0-005 to 0-00025 0-00055 
0-009 : 





plotted in Figs. 6 and 7, which show, respectively, 
cylinder wear and piston-ring wear plotted against 
sulphur content. It will be observed that, in both 
| cases, the increase in wear with sulphur content was 
| within the limits of experimental error, being relatively 
| small up to a sulphur content of 0-08 per cent., but that 
there was a rapid increase in wear for a sulphur content 
| of 0-1 per cent. An experimental point obtained with 
the special low-sulphur fuel is also shown in Figs. 6 
and 7. The foregoing results therefore indicate that 
the sulphur content of high-grade petrols has not an 
important influence in relation to cylinder wear at low 
operating temperatures, but that sulphur contents of 
|0-1 per cent., or higher, have a marked effect in 
accelerating cylinder wear. 

| Summarising this section of the report: Attention 
| has been drawn to the effect of CO, on the corrosion 
of cylinders and piston rings at low wall temperature, 
and it is suggested that this effect becomes more 
important the lower the temperature. Experiments 
carried out on low-sulphur fuels, and the form of the 
graphs in Figs. 6 and 7, show that the usual sulphur 
content of No. 1 petrols is responsible for a relatively 
unimportant amount of corrosion, though high sulphur 
contents should definitely be avoided. It has not been 
possible to determine the influence of nitric or organic 
acids, though the results suggest a certain amount of 
wear is due to either or both of these acids. In this 
connection, it may be stated that analysis of the 
condensate from an engine indicated the presence of 
formic acid and the absence of nitrates. 


(T'o be continued.) 














NOTES ON NEW BOOKS. 


A.ruovcGH the general subject of the deflection of 
flat plates or surfaces enters into many spheres of 
| engineering practice, such as the designing of certain 
| types of steam boilers, ships and structures, the treat- 
| ment of the subject in textbooks is frequently confined 
|to the consideration of special cases of loading. In 
order to deal with the problem along the most general 
| lines, Dr. S. Iguchi has written a small book entitled 
| Eine Lésung fiir die Berechnung der biegsamen rechtecki- 
|gen Platten, published by Julius Springer, Berlin, 
| price 5 marks. This work is in the form of a mathe- 
| matical treatment based on an equation derived some 
| years ago by Mr. H. T. Huber, which principally depends 
| on the distribution of load on the surface under examina- 
| tion, and partially on the related boundary conditions. 
|The solution of the equation referred to involves the 
use of a partial differential equation of the fourth 
order, and in this sense the procedure followed might 
be regarded as somewhat difficult to carry out in 
practical cases, but the author has evolved an attractive 
method of obtaining a solution that satisfies given 
boundary conditions. As may be supposed, the 
solution can be expressed in the form of a Fourier 
series, from which Professor Iguchi has derived a series 
that converges quickly, and thereby enables a result 
to be obtained easily, bearing in mind the nature of the 
problem under examination. The character of the 
| fundamental equation used suggests that it is applicable 
to cases of reinforced-concrete structures, with the 
result that the author has devoted a number of pages 
to an instructive extension of his method to this type 
| of structure, and has illustrated the application of the 
| analysis by numerical examples. In reading through 
this particular part of the book it occurs to one that 
some of the results derived from this mathematical 
| treatment might well form the basis of experimental 
|research directed towards a verification of the con- 





clusions arrived at in this small treatise. For those 
specially interested in the subject, the work under 
review may be advantageously used as a supplement 
to the classical work of Professor A. E, H. Love dealing 
with the general theory of elasticity. 





In the larger technical colleges of this country, 
where laboratory equipment has been provided on a 
considerable scale by the far-seeing authorities, with 
the assistance of generous benefactors, the facilities 
for research work are exceptional. Much of the work 
done is naturally, in time, communicated to the prin- 
cipal scientific institutions, but it would seem, from 
a perusal of The Journal of The Royal Technical College, 
that much is accomplished that would not come to the 
notice of other investigators, or of those who could 
make use of the results, but for some such publication 
as this attractive scientific magazine. The January 
issue, recently received (Vol. 3, Part 2, price 10s. 6d. 
Published by the College, Glasgow), contains sixteen 
contributions, of which several deal with engineer- 
ing subjects. Among these, Professor James Muir 
describes a most remarkable case of magnetic ageing 
of steel, for which no cause could be assigned. Mr. C. 
M. Moir writes on “Two Applications of the Thin 
Conical Wall Theory.” This author developed the 
theory, dealing with the stresses in any structure having 
a conical form, in an earlier number of the Journal, 
and now considers its application to the discussion of 
test results obtained with a grit separator casing, and 
the case of the meridional bending stresses of a coned tur- 
bine diaphragm. Mr. J. Paton has a contribution based 
on investigations of the characteristics of ‘“‘ Parabolic 
Weirs,” and suggests the use of one type dealt with, 
in preference to the usual V-notch. His work has 
brought out advantages for which he makes claims, 
and, as he points out, his tests indicate that the general 
hydraulic theory on the subject is open to very serious 
criticism. In an article, entitled ‘‘ Viscous Effects in 
Dynamometer Belts,” Mr. A. M. Laird has described 
a series of tests undertaken to investigate the peculiari- 
ties of dynamometer belts treated with tallow, as com- 
pared with untreated dry specimens. The latter were 
found to obey the ordinary laws of friction, but the 
former were seen to depend for their effective pull 
upon some form of viscous drag, which was a function 
of the coefficient of viscosity, area of contact, speed of 
slip and normal pressure. Sufficient has been said to 
indicate the interesting and valuable nature of the 
contents of this periodical, and to introduce to those 
not previously familiar with it, a magazine which 
deserves the notice of those interested in research work, 
and of many concerned with the more intricate problems 
of engineering design. Among other subjects, we notice 
articles on the “ Determination of the Moisture Content 
of Wood,” “ Dielectric Loss Measurements,” and 
“Some Notes on Ignition Coils,”’ while allied subjects 
cover a very wide range. 





During the past ten years the development of the 
small refrigerator having a capacity between 500 k.-cal. 
and 10,000 k.-cal. per hour has taken place and applica- 
tions of this type of machine are continually increasing: 
It is now used for domestic purposes, air conditioning; 
dairies, portable milking equipment, and hotels, as 
well as for shops dealing in perishable goods. Demands 
of simplicity, reliability and compactness have caused 
many modifications to be made in the original types 
of compression machine, and have led to the develop- 
ment of the small rotary compressor and the two and 
three fluid absorption machine for both continuous and 
periodic operation. The second edition of a useful 
book on this subject, entitled Haushalt-Kéilte- 
maschinen und Kleingewerbliche K#thlanlagen, by 
Dr.-Ing. R. Plank and Dr.-Ing. J. Kuprianoff, has 
recently been issued by Julius Springer, Berlin, price 
12 marks. This edition has been largely rewritten and 
much enlarged ; it describes in detail, with many illus- 
trations, a great number of European and American 
refrigerators, and may be regarded as a very complete 
treatise of its subject. In addition to descriptions of 
the various machines, including open and hermetically 
sealed compressors, separate sections are devoted to 
cold cupboards, condensers, automatic regulators, and 
lubrication. The various refrigerants employed are 
enumerated and the chemical and physical properties 
of each are briefly described, attention being also given 
to the reactions which take place in the absorption 
process. Those interested in this rather specialised 
subject should find the book of considerable value. 








Roap Accipents Iv Great Brirarn.—A return issued 
by the Ministry of Transport shows that during the 
week ended July 7, 1934, 148 persons were killed on 
the roads of Great Britain, and that 32 other persons 
who had been injured during the previous week died. 
In addition, 5,778 persons were injured. Of the former 
total, 148 fatalities occurred in England, 10 in Wales, 
and 21 in Scotland. 
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BAR-STEEL FINISHING PLANT AT 
THE WORKS OF MESSRS. ENGLISH 
STEEL CORPORATION, LIMITED. 
Part of the extension and reorganisation of the 

Vickers Works of Messrs. English Steel Corporation, 

Limited, Sheffield, referred to in our last volume on 

page 618 (1934), consists of a new plant, laid out 

on the most modern lines, for the heat treatment, 
warehousing, cold drawing and centreless grinding of 
bar steels, both bright and black steel bars being in 
increasing demand for aircraft, automobile, and general 
engineering work. We give below a brief account of 
the plant, illustrating it by means of the photographs 

reproduced in Figs. | to 3 
The buildings consist, 

treatment department, 150 ft. long by 60 ft. span, 

with a warehouse of the same dimensions adjoining, 
and beyond that again another bay containing the 
centreless-grinding and bright-drawing department. 

The handling of material between these three buildings 

is facilitated by transfer tracks at each end of the shops 

The heat-treatment department and the warehouse are 

served by 10-ton electric overhead travelling cranes, 

covering both road and rail entrances and exits 

A view of the heat-treatment department is given in 

the accompanying Fig. 3. 

The equipment includes three regenerative furnaces, 
each capable of treating bars up to 6 in. in diameter by 
16 ft. long. These furnaces are fired with town gas 
and may be worked at any temperature up to 1,200 
deg. C. The thermostatic-control] devices, which are | 
fitted with indicating and recording gear of the Elec- | 
treflo type, enable the temperature to be controlled | 
within 10 deg. C. The furnaces are seen to the right of | 
Fig. 3. They were built by Messrs. Priest Furnaces, | 
Limited, Middlesbrough. The bars are loaded into and 
withdrawn from the furnaces by the electrically-operated 
charging machine seen in the background of the 
illustration. This runs on rails in front of the furnaces 
and treatment tanks, and is capable of handling loads | 
up to 4 tons in weight. Part of the machine is seen 
at the left of Fig. 2, which illustrates the method of | 
handling a charge by it. The charge is prepared on | 
stationary loading tables by means of the overhead 
crane, the bars to be heat-treated being deposited on 
heat-resisting steel bearers arranged transversely. The 
charging machine then picks up both bearers and charge 
as a whole and deposits the load on the furnace hearth. 
The hearth, as is clearly seen in Fig. 2, is formed with 
deep longitudinal slots, into which the peel of the 
charging machine sinks when depositing the load and 
along which it is withdrawn. 

A reverse process is followed in drawing the charge, 
which the machine transfers to a skip of special design 
operated by electro-hydraulic gear and suspended over 


generally, of a heat 
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the treatment tanks. The whole operation of with- 
drawing a charge from the furnace and immersing it 
in oil or water can be carried out, for any load up to 
4 tons, in 35 seconds. As the bars are supported during 
the whole operation of heat treatment, distortion is 
very greatly reduced and the amount of subsequent 
cold straightening required becomes almost negligible. 
The charging machine was made by Messrs. Joseph 
Booth and Brothers, Limited, Rodley, Leeds. The 
pits visible between the charging machine rails in 
Fig. 3 are used for the treatment of small parcels of 
bars, &c., which it is not convenient to handle in bulk 
with the charging machine. 

The warehouse is more than a place for storage, 
inasmuch as it is equipped with machinery and 
apparatus of the most modern type, so arranged that 
the operations of examination, testing for quality by 
spark and spectroscope, straightening, sawing, cropping 
and dispatching can be carried out in correct sequence 
with the minimum of handling. The machines are 
capable of dealing with high-tensile heat-treated steel 
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HEAT-TREATMENT DEPARTMENT. 


from } in. in diameter up to 4} in. in diameter, as 
well as other sections of equal area. 

The centreless-grinding and bright-drawing shop is 
equipped for the production of bright ground or drawn 
bars in all qualities of alloy steels. Two Lidkoping 
centreless grinders are provided which are capable of 
grinding bars from 4 in. in diameter to 4 in. in diameter 
to precision limits, in lengths up to 30 ft. One of these 
machines is shown in Fig. 1. Working in convenient 
conjunction with these machines are reeling machines 
of special type, capable of precision straightening high- 
tensile heat-treated stock. A special type of grinding 
machine for grinding bars of flat, square or hexagon 
cross-section, and made by Messrs. Snow and Company, 
Limited, Sheffield, is being installed. A straightening 
machine of the multiple-roller type, made by Messrs. 
W. H. A. Robertson and Company, Limited, Bedford, 
has already been erected. This will work in conjunction 
with the grinding machine, so that, when this is com- 
pleted, precision ground steels in all flat-sided sections 
can be supplied 
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MOTOR-CAR HEADLAMPS IN FOG. la dense fog. An examination of the various fog! Very little data could be found on the nature of 


lamps and fog discs which were offered for the use | fogs, and such as were consulted dealt chiefly with 


By Dr. A. H. Srvarr. 


| of motorists showed that glasses and transparencies | sea fogs or fogs produced artificially in closed 


Great Briratn has earned an unenviable reputa- | of shades ranging from deep copper to lemon yellow | chambers. The most comprehensive work that was 
tion for the prevalence and density of its fogs. It| were being used, and there appeared to be no data | consulted was contained in a paper* by H. G. 


is a little strange, therefore, that a great part of | 
the work of investigating the nature and physical | 
properties of fog should have been done elsewhere. | 
It is true that some years ago a serious investigation | 
was made into the distribution of the fogs of 
London,* but this had no object immediately in | 
view other than the more accurate forecasting of | 
fogs for any particular locality. It has long been | 
recognised that while it is impossible to exercise | 
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any contro] over the formation of fog itself, it is 
possible to eliminate the very objectionable black 
or yellow variety for which London became so 
famous during the last century. This is merely 
a matter of restricting the amount of smoke present 
in the atmosphere, and those who have had experi- 
ence of London fogs during the past twenty-five 
years will agree that some progress has been made 
in this direction. The bulk of the work which has 


been done in the past on the nature of fog has| 


been confined to an examination of sea fogs, since 
it was to sea-borne traffic that fog constituted the 
greatest menace. With the remarkable develop- 
ment of road traffic during recent years, inland 
fogs have increased in importance, since their 
influence on the progress of industry is proportional 
to the volume of road transport. 

The writer’s interest in this matter was stimulated 
some years ago when, as a motorist, he first had the 
terrifying experience of being obliged to drive in 


teport to Meteorological 


* London Fog Inquiry, 
Report of the Meteoro- 


Council, 1903, and London Fogs, 
logical Council, 1904. 
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available of what colour (if any) was most suitable| Houghton, of the Round Hill Research Depart- 
for the purpose. A casual examination of a number| ment of the Massachusetts Institute of Technology. 
of fog-lamp glasses by means of a spectroscope | In this were given the results. of measurements on 
showed that the variations of colour were even|a number of coastal fogs showing the size and 
greater than the naked eye suggested. In conse-| frequency distribution of the particles. It was evi- 
quence, it was decided to investigate the whole | dent that the size of fog particles varies considerably, 
problem in order to ascertain whether any benefit | : 

could be obtained by the use of coloured light, and | 


if so what colour would give the maximum benefit. | 











* “ The Size and Size Distribution of Fog Particles,” 
by H. G, Houghton, Physics, June, 1932, vol. ii, page 467, 
et seq. 
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not only from one fog to another, but during 
The extreme range of the size of fog 


a single fog. 
between 


particles would, however, appear to lie 
5 microns and 50 microns in diameter, while in all 
the fogs of which records were given, the number 
of particles of which the diameter exceeded 30 
microns was very small indeed. Fig. | shows a 
typical distribution curve. It will be seen that the 
vast majority of the particles had diameters between 
10m and 15y, while the average diameter of all 
those measured was 15-3 ». Taking the wave 
length of light to which the human eye is most 
sensitive as 5504 yp, it would appear that the 
diameter of the majority of fog particles is from | 
20 times to 25 times the wave length of the light | 
mostly employed. 

That these conditions are capable of producing | 
the phenomenon of scattering no one will deny, | 
but the extent to which a motorist is troubled by | 
the effects of scattered light called for investigation. | 
A determination had been made of the amount to | 
which fog could be penetrated by light of different | 
wave lengths by H. G. Houghton,* who demon-| 
strated that no light of any wave length within the | 
visible range had any marked penetrating power. | 
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but one of the best-known makes of infra-red plates 
has a range from A = 6,800 A.U. to A = 8,800 A.U., 
with a sharp peak of maximum at A = 8,000 A.U. 
The limit of visual sensitivity for most people 
extends to about A = 7,000 A.U., or A = 7,500 AU. 
in some cases, so that these plates do not extend 
very far into the invisible infra red. 

If the beam of light emerging from a white 
source is passed through a fog and then examined 
in & spectrophotometer, it will be found that, the 
light from the limit of vision at A= 7,500 A.U. 
up to a point in the neighbourhood of A = 5,200 
A.U. has suffered absorption of an amount depending 
upon the density of the fog and the distance through 
which the light has passed, but from A= 5,200 
A.U. to the limit of vision at, say, A = 4,000 A.U., 
the absorption is so great as to amount to extinction 
for all practical purposes. Now, the light which 


has not got through the fog has failed to do so for 


one of two ceuses. It may have been absorbed 
(in the optical sense) by the opacity of the fog 
particles, or it may have been scattered. It is well 


}to occur. This was of necessity a slow process. 
| When the best conditions had been determined, 
| the problem of producing a glass under commercial 
| conditions with these very exacting optical proper- 
ties presented itself. This proved a very difficult 
matter. A glass was first produced, under labora 
tory conditions, which fulfilled the requirements 
perfectly. The properties of this glass are shown 
in the absorption curve given in liz.2. Ultimately, 
after many difficulties, a commercial process was 
}evolved, and glass having these characteristics is 
| now being produced by Messrs. Pilkington Brothers, 
| Limited, who have been responsible for all the glass 
technology connected with the work. So far as 
Great Britain is concerned, the glass is being 
|marketed by The London Motor Accessories 
|Company, 19, Charing Cross-road, W.C.2, under 
| the name “ Nebulite.” 

| The spectrograms shown in Figs. 3 and 4 illustrate 
the nature of the problem. The records are 
numbered consecutively from 1 to 15. 1 and 7 


|show the spectrum of the tungsten arc, while 2 
: 








known that the phenomenon of scattering increases | and 8 give the absorption spectrum of Nebulite. 
in magnitude very rapidly as the wave length of} Nos. 4, 5, 6, 14 and 15 are the result of passing 


the incident light diminishes. In his investigation 


|light from the are through discs of celluloid and 


This was to be expected, but he recorded the very | into the subject of scattering, the late Lord Rayleigh | other similar material in common use among 
surprising result of a slight increase of penetration | showed that the intensity of scattered light I | motorists as fog discs, while 3, 9, 10, 11, 12 and 13 


for light of wave length 4,900 A.U. 
used an artificially-produced fog in a chamber 10 ft. | 
long, and the light to be transmitted through the | 
fog was first passed through a filter which limited | 
it to the desired band of wave lengths. That/| 
which penetrated the fog was registered by a 
selenium cell and an amplifier. 

The writer has experimented with this method 
and also with the use of photo-electric cells of 
various types, but was far from being satisfied 
that any of these methods was suitable for the | 
problem in hand. The motorist groping his way | 
through a fog is not concerned with the amount | 
of radiant energy which reaches him, but with 
such radiant energy will enable him to 
Now, the act of “ seeing ”’ must be considered in 
two ways :—In a spectrum of white light in which 
the energy distribution is uniform the spectrum | 
does not appear uniformly bright, owing to the| 
fact that the human eye is not equally sensitive to | 
all wave lengths. It is generally assumed that the 
eye is most sensitive to the wave lengths in the 
immediate neighbourhood of A= 5,500 ALU. 
although it is probably nearer to A= 5,750 A.U. 
in most people. But mere sensitivity is not all ; 
resolving power is equally important, and the light 
in which most people can resolve best is of some- 
what longer wave length, probably in the range 
A = 6,250 to A= 6,500 A.U. Like photo-electric 
cells and other light-detecting appliances, the 
human eye has a strong bias in favour of certain | 
wave lengths, and this bias is different from that | 
in any known means of detecting light artificially. | 
This fact must be borne in mind when illumination 
problems are being considered. For this reason, 
it appeared that the only satisfactory method of | 
attacking the problem was to use visual instraments, 
and not to depend upon an electrical method of 
light detection. Consequently, a spectrometer of 
large aperture was adapted for spectrophotometric | 
measurements, anc this has been used in all the | 
subsequent work. 

When a white light is viewed through a fog, it 
always appears of an orange colour, the actual tint | 
depending upon the density of the fog and the 
distance through which the light has travelled. 
This is obviously due to the fact that the balance | 
of wave lengths in the white light has been modified 
by the fog and the light reaching the eye is over- 
loaded with light of loag wave length relative to 
that at the other end of the spectrum. It is obvious, 
therefore, that the long waves at the red end of 
the spectrum pass through the fog to a greater 
extent than the shorter waves, and if further proof 
of this were needed, it is provided by the remark- 
able photographs which have recently been taken 
through fogs of some density by the use of plates 
sensitive to the infra red. The plates used for this 
purpose vary slightly in their range of sensitivity, 
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* “The Transmission of 
H. G. Houghton. Physical 
XXXVI, page 132, ef seq 


I, is given by 
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where 
k a constant, 
D the optical density of the particles, 
d = the optical density of the medium, 


the angle between the line of sight and the 
direction of the incident light, 
number of particles per unit volume of medium 
v volume of a particle, 
A wave length of the light scattered. 
purely 


This relationship was established by \ 
analytical means, and one of the assumptions was 
that the diameter of a particle must be small 
compared with the wave length of the light con- 
cerned. Lord Rayleigh’s work has received substan- 
tial practical verification in Garnett’s investigation 
of colloidal solutions where the condition named, 
viz., relative smallness of the particles, is fulfilled. 
When this condition prevails, it appears that, under 
a given set of other conditions, light at the extreme 
visible blue end of the spectrum is scattered nearly 
10 times as much as light at the red end. It is 
clear, however, that so far as fog particles have 
been measured, they may not be regarded as small 
compared with the wave length of any visible light, 
but there is ample evidence available that marked 
selective scattering is produced by fog particles 
collectively, but it would not be safe to dogmatise 
on the part played in the phenomenon by particles 
of different size. 

The scattered light is not absorbed in the optical 
sense, but forms the halo of back glare so well 


0 


| known to all motorists who have attempted to use 


head lamps in a fog. This glare, which is produced 
around the beam of a head lamp, has a blinding 
effect upon the driver, and renders it impossible 
for him to obtain any benefit from that portion 
of his head-lamp beam which has succeeded in 
getting through the fog. The most for which one 
can hope from the use of a light filter is the elimina- 
tion of this back glare, but that would be a very 
welcome contribution to the problem. It was felt 
that this might be accomplished if a filter could 
be produced which would be almost as completely 
transparent to light of wave length covering the 
range from A = 5,400 A.U. to A= 6,500 A.U. as 
clear glass, and as completely opaque as possible 
to light of wave length A = 5,200 A.U., and the 
shorter waves up to the limit of vision. The light 
in the beam would then be confined to that which 
gave the eye the best resolving power and the most 
sensitive “seeing,” while light mostly responsible 
for the back glare would be eliminated. 

A liquid filter was first obtained which possessed 
these characteristics to a close approximation, and 
a technique was developed which enabled the filter 
to be produced in a film which would adhere to 
glass. Each filter so produced was tested in the 
spectrophotometer and then submitted to a road 


test in the head lamp of a car during the next fog | 


Mr. Houghton | compared with the intensity of the incident light | were obtained by passing the same light through 


“amber” lamp glasses taken from fog lamps of 
different makes. Scales of approximate wave 


and Z indicate the wave lengths of maximum 
resolving power, maximum sensitivity of the eye, 
and the desirable cut-off, respectively. It will be 
seen from Nos. 2 and 8 that Nebulite glass transmits 
| the light at X and Y with little or no diminution, 
| while the cut-cff at Z is complete. No other glass 
or celluloid dise gives a complete cut-off at Z 
| with the exception of No. 11, and this failed badly 
}at the points X and Y. In other words, this glass 
produced a considerable degree of absorption of 
light of all wave lengths within the visible range. 

These photographs indicate that none of the 
glasses hitherto used has been capable of giving the 
best elimination of back glare with the exception 
of No. 11, and this absorbed too much light of 
the critical wave lengths which are necessary to 
enable one to see at all. The glass and celluloid 
discs represented in Nos. 3 to 6 in Fig. 3 were 
placed together because, to the naked eye, they 
| all looked alike and were not markedly different 
from the colour of Nebulite. The photographs 
show how unreliable mere visual comparison can 
be. Very little attention appears to have been 
given to the subject of contrast in its relation to 
resolution. There is very little doubt that some 
objects, when viewed against a background of fog, 
would have their contrast enhanced when illu- 
minated by light of a wave-length band which 
was more readily reflected by one of the objects. 
|This view has received support when road tests 
| have been made with Nebulite on a clear night. 
|The small loss of light which the use of a filter 
jentails is rendered quite negligible by the great 
jadvantage which the hardened contrast affords. 
|In this connection, the nature of the light which 
| is reflected from road surfaces would appear to be 
| of some importance. 


| 
| lengths are shown and the positions marked X, Y 
| 











THE NATIONAL PHYSICAL 
LABORATORY. 


(Continued from page 29.) 

Hardness, Ductility and Creep Testing.—A compre- 
hensive research on the minimum dimensions of 
specimens for Brinell and diamond-pyramid hardness 
tests has recently been completed, and the results 
which are now available are likely to affect th: 
technical clauses of a specification for standard 
hardness tests on metal sheet and strip materia! 
which is in preparation by the British Standards 
Institution. In the course of the experimental 
work, certain improvements have been made in th 
instrument designed for small-scale hardness tests 
on metal coatings and thin sections, which was 
described and illustrated in ENGINEERING last 
year.* The flexible springs which, in the original 
arrangement, carried the diamond indenter, have 





* Vol. cxxxvi, page 96 (1933). 
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now been replaced by a light, balanced, aluminium 
lever. Weights placed on the lever immediately 
above the diamond now constitute the full test 
load, and no correction is necessary for the stiffness 
of the spring supports, as was previously the case 
when very small indenting loads were applied. 
The research now completed comprises examinations 
of the effects of width and thickness of Brinell 
specimens, and of the thickness of diamond pyramid 


test pieces. The materials investigated include 
copper, brass, aluminium and steel, and their 


properties can be conveniently compared by the 
curves reproduced in Figs. 9 and 10,* which relate 
respectively to Brinell and diamond-pyramid hard- 
ness tests. The horizontal portions of the curves at 
the right-hand side of each diagram correspond to 
tests in which the actual thickness of the test sample 
has no effect on the results obtained. Deviations 
from the horizontal, denoting the ratio of apparent 
to true hardness, are due to the thickness of the 
specimens being too small to yield correct results. 
These deviations vary markedly according to the 
material under test, the disparity between soft and 
hard-rolled copper being specially noteworthy. 
No general law applicable to all materials can 
therefore be formulated, but the general conclusions 
drawn from the investigation may be summarised as 
follows :— 

(1) In samples of adequate thickness, the width 
and length of a Brinell test piece should, for accuracy, 
be at least 4-5 times the diameter of the test 
impression. 

(2) The limiting value of the ratio of thickness 
of sample to depth of Brinell impression varies from 
about 6 for mild steel to over 20 for hardened spring 
steel. 

(3) A limiting value of 1-5 for the ratio of thick- 
ness of material to diagonal of diamond-pyramid 
impression applies to many ferrous and non-ferrous 
metals. A higher value of the ratio is necessary for 
soft-copper and soft-brass sheet. 

(4) Except in the case of soft alumiaium, the 
appearance of a bulge or mark on the reverse side of 
either Brinell or diamond-hardness test pieces is a 
rough indication that the test load is too great for 
the material. 

An investigation into the possibility of achieving 
a better determination of the ductility of cast- 
aluminium alloys by a beam test instead of a tensile 
test has shown, in general, no superiority of the 
former. The materials examined comprise seven 
alloys, giving a range of ductility from zero to 
12 per cent., as measured by the elongation on a 
2-in. gauge length. With the standard form, 8 in. 
long, and originally 1 in. diameter, bend tests were 
made on the bars both as cast and after machining 
to a diameter of j in., the specimens being loaded 
it the centre of a 6-in. span. The ratio of perma- 





nent set at fracture to total deflection at fracture 
was found to be greater for tensile than for bend | 
tests. Incidentally, the results have shown that the | 
apparent elongation of a brittle alloy, as measured 
from the broken tensile test pieces, differs from the 
true value obtained from the load-extension curve, 
probably owing to the difficulty of fitting the| 
fractured ends accurately together. 
General research into the phenomenon of creep | 
has been continued during the year mainly as) 
regards the more fundamental aspects of the work, | 
in the direction of determining the quatiotne | 
effect of varying the rate of straining in short-time | 
tensile tests on specimens at high temperatures. | 
The results are of importance in showing that, for | 
ertain steels at least, the ultimate stresses for very | 
slow rates of strain do not afford a satisfactory 
criterion of relative creep resistance. Investigation 
is also proceeding into the phenomenon of creep 
recovery, by which is meant the non-elastic contrac- 
tion which occurs when the stress is wholly or 
partially removed from a creep specimen. Results 
obtained from two steels at high temperature and 
from aluminium at room temperature reveal that 
the degree of recovery in a given time is practically 
independent of the duration of the preceding creep 
test—and hence of creep strain—but is directly 
proportional to the creep stress. Hence, a point of 





* The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the 
illustrations from the Report included in this Review. 





practical importance is that the relative degree of 
creep recovery will be greater at low than at high 
stresses. The embrittlement produced by pro- 
longed heating at 450 deg. C. and 550 deg. C. has 
been studied in a number of different steels, notched- 
bar impact tests being made to determine the range 
of temperature over which these materials offer low 
impact resistance. The results indicate, in general, 
no notched-bar brittleness at the temperatures of 
the heat treatment, and very little effect due to 
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rapid straining by 1 per cent. at high temperatures. 
It may be inferred that loss of ductility under 
creep conditions is not necessarily associated with 
impact brittleness. For an extension of the general 
research, apparatus has been constructed for the 
investigation of creep under combined tensile and 
torsional stresses. An experimental study of the 
stress distribution in a lead beam under uniform 
bending moment producing creep, is also in hand. 

Among specific materials which have been creep- 
tested during the year, mention may be made of a 
group of proprietary cast-irons, including “ Silal,” 
“ Nicrosilal,” and ‘* Niresist.” Of these, the last 
named, displayed the best creep properties at 
450 deg. C. and 538 deg. C., and at the higher of these 





temperatures (1,000 deg. F.),“ Silal ” and “* Niresist ” 
showed almost inappreciable growth. Interesting 
results have also been obtained from creep tests at 
550 deg. C. of two alloy-steel superheater tubes, 
one, in the cold-worked condition, containing 
approximately 6 per cent. chromium and 0-3 per 
cent. molybdenum; the other, in the hot-worked 
condition, containing 0-8 per cent, chromium and 
0-4 per cent. molybdenum. That having the lower 
chromium content had a creep strength of 7 tons 
per square inch, as compared with 2-6 tons per 
square inch for the other, both based on a creep rate 
of 10-* in. per inch per day at forty days. The effect 
of normalising the cold-worked tube is now being 
investigated. As the outcome of the work of past 
years, the value of molybdenum in increasing the 
creep resistance of steels is now well known. The 
tendency of such steels to fail by imtercrystalline 
cracking after prolonged loading at 550 deg. C. is, 
however, an accompanying disadvantage. Accord- 
ingly, experiments are now in progress, on behalf 
of the Joint Committee of the British Electrical and 
Allied Industries Research Association and the 
National Federation of Iron and Steel Manufac- 
turers, to ascertain whether intercrystalline cracking 
is likely to occur when the applied load is so low 
as not to produce more than 0-1 per cent. creep 
in one year. Special melts of complex molybdenum 
steels containing 0-5 per cent. molybdenum and 
0-15 per cent. carbon, with small additions of other 
alloying elements for trial, are being tested to 
examine the extent to which intercrystalline cracking 
at 550 deg. C. may be suppressed without markedly 
impairing the creep-resisting properties. 

Lifting Gear and Power Transmission.—The 
Engineering and Metallurgical Departments of the 
Laboratory, who are jointly investigating the 
causes of failure of steel fittings incorporated in 
lifting gear, have devoted attention during the past 
year mainly to the effects of surface impact, which, 
in the case of wrought-iron chain, leads to embrittle- 
ment and calls for removal by periodic annealing. 
In the case of steel fittings, however, trials by 
static and shock loading, both of new hooks and 
of hooks which had been submitted to severe 
“ rumbling ” in a rotating barrel, showed no appre- 
ciable influence of impact. Some slight hardening 
of the “ rumbled” hooks, evidenced by a higher 
proportional limit under static loading to destruc- 
tion was, indeed, observed ; but the very important 
conclusion to be drawn from the tests so far com- 
pleted is that mild steel is very much less susceptible 
to surface embrittlement than wrought-iron. With 
a view to assisting the committees of the British 
Standards Institution who are engaged in the 
preparation of specifications for lifting-gear compo- 
nents, a number of mild-steel and wrought-iron 
hooks of the Liverpool type have been tested 
under static impact and repeated loading. The 
results may be summarised by stating that the 
hooks will support six times the working load 
before failure ; are elastic up to the working load ; 
and will withstand, without fracture, 10,000,000 
applications of a load at least equal to the proof 
load (which is twice the maximum safe working 
load). It is noteworthy that this design of hook, 
which was developed at the Laboratory, weighs less 
than many hooks of the Liverpool type now in 
service. 

A related research, dealing with the treatment 
of calibrated chain, has revealed that the periodic 
annealing, during service, of this class of lifting 
or transmission gear exerts a harmful effect on the 
pitch and life of the chain. This work is now 
completed, and the most important investigation of 
transmission equipment now in progress is a study 
of belts for power transmission, which has disclosed 
an interesting effect of speed on the apparent modulus 
of elasticity of belt materials. In the course of 
observations of the creep or relative movement 
between a cast-iron pulley and a leather driving 
belt, it was found that the experimental results were 
at variance with values calculated from the measured 
elastic modulus of the belt on the assumption of a 
constant coefficient of friction. Closer investigation 
of the coefficient of friction at various rates of slip 
showed that the friction varied with the slip 
according to the empirical formula :— 
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where r is the rate of slip (or creep) and A, B, and C | 
are constants depending on the belt and pulley | 
surface. This variation of friction coefficient, 
however, did not get to the root of the discrepancy, 
since the calculated and integrated amounts of 
creep over the are of contact were not in satisfactory 
agreement, and it had to be concluded that the 
elastic modulus of the belt must vary with the rate 
of change of load. Experiments on the rate of 
oscillation of a load suspended by a length of 
leather belt have confirmed this general conclusion, 
ind it has become necessary, in pursuance of the 
major research on belt transmission, to devise 
apparatus for measuring the modulus of a particular 
belt when it is actually running on pulleys and 
transmitting power. 

Lubrication and Heat Transmission.—Under the 
yeneral head of lubrication research, a number of 
investigations are concurrently in progress into the 
characteristics of rotating and oscillating journals. 
Studies of the effects of speed, load, and clearance 
on seizing temperature have been completed with 
very consistent results for four samples of mineral 
oil run in bronze bushes, which agree in indicating 
that seizing temperature varies directly as the speed 
ind inversely as the load. With castor oil, however, 
the seizing temperature has been found to increase 
the longer the period during which the oil is in use. 
$y continued running, indeed, seizing temperatures 
exceeding 250 deg. C. have been realised with castor 
oil in bearings loaded to 2,000 Ib. per square inch 
und running at 40 r.p.m. Even at speeds as low as 
5 r.p.m. a very high seizing temperature has been 
The foregoing experiments on seizing 
temperature have yielded observations of the coefti- 
cient of friction for a steel journal 2 in. diameter by 
2-25 in. in bronze bushes, which are being 
inalysed over the temperature range below that of 
minimum friction to provide a comparison with the 
calculated viscous shear of the oil film. Complete 
ivailable for lubricant, a light 
machine oil, and it has been found that the coefficient 
of friction, », can be represented with fair accuracy 


measured. 
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results are one 


by the expression 
ZN D 
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where Z is the viscosity in centipoises, 
N is the revolutions per minute, 
P is bearing pressure in lb. per square inch, 


and [D/C ia the ratio of diameter to clearance. 
Che values of the constants a and b are of sufficient 


interest to engineers to warrant reproduction in the 
following table : 


Taste Il Steel Journal in Bronze Bearings. 
Coofticient of friction: values of the constants a and 6b 
in the equation 
; ZN D 
‘ a J P Cc 
Pressure, P | 
Speed Ib. per Clearance, ( a 10 1" | 
r.p.m square inch in 
f 180 0-e0o1 10 470 
| 100 0-001 3 455 
150 to 4 180 0-002 o8 490 | 
700 100 0-002 4 485 | 
{| 180 0-004 tS 400 
300 0-004 3 40 
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to compare a sample of unsatisfactory stainless 
steel with mild steel. Under conditions of loading, 
speed and lubrication temperature such that the 
material of the journal should exert no influence 
on the friction, it was, nevertheless, found that 
the stainless steel exhibited 12 per cent. more friction 
than the mild steel. While this disparity is not large 
enough to account for the lubrication troubles 
which had actually been experienced with this 
particular stainless steel, it is considered desirable 
to pursue the question further, and the tests are 
being continued to investigate the effects of surface 
finish on the journal and of ring-oiling conditions 
of lubrication. 

The apparatus, of which an illustrated description 
has been given in ENGINEERING,* devised for studies 
of the characteristics of the friction of a lubricated 
oscillating journal bearing, has recently been slightly 
modified by the introduction of a new torque meter 
which permits tests to be conducted at speeds up 
to 1,000 cycles per minute. A systematic investiga- 
tion of the influence of rate of oscillation on coeffi- 
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Fig. 13. HEAT TRANSMISSION THROUGH 
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cient of friction is now in progress, and the curve 
of Fig. 12 shows a typical series of observations 
at a constant temperature of 28deg. C. fora hardened- 
steel rocking shaft in a grooved steel bush lubricated 
with a heavy mineral oil. The curves at other 
temperatures up to 60 deg. C. are similar in that 


| they display a rapid fall of frictional coefficient 
|as the speed increases from low values, tending 


towards a constant coefficient of about 0-01 at very 
high speeds. The friction for low speeds increases 
somewhat with temperature up to 60 deg. C. Above 
this temperature, however, a striking change occurs. 
Thus, at 62 deg. C., the coefficient of friction falls, 
with increasing speed, to a minimum value of 0-02 


| at 750 cycles per minute, and then increases rapidly 


A more precise comparison between the observed 
friction and the viscous friction of lubricants 
being made by delicate observations of attitude 
and eccentricity in a complete journal bearing. 
For one oil, of viscosity ranging from 2-15 poises at | 
40 deg. C. to 0-114 poise at 110 deg. C., measure- 
ments at various loads, speeds and clearances have 
been completed, the temperature being varied from 
normal values almost to seizing temperature in each 
test. The comparison between viscous and measured 
friction for one set of conditions is shown by the 
graphs of Fig. 11, page 109. Here the diametral | 
clearance of the 2-in. shaft is 0-0076 in. A similar 
test with the diametral clearance reduced to 0-0035 | 
in. shows the same characteristics, but the viscous 
friction is slightly higher than the shaft friction 
in the middle of the range of temperature. 

The unsatisfactory performance of certain, though | 
not all, stainless steels when used as shafts carried | 
in ring-oiled bearings has been the subject of experi- | 
ments in an oil-fed journal-friction testing machine, 


Ls 


as the speed increases. At higher temperatures, 
the minimum coefficient is larger, amounting to 
0-07, for example, at 77 deg. C., again increasing 
with increase of speed above 750 cycles per second. 
Other work projected for this machine is a series of 
tests, at low rates of oscillation, on B.P. paraffin 
and mixtures of this paraffin with palmitic acid, 
the object being to compare the observations 
obtained by means of the oscillating bearing with 
published values of the static boundary friction 
for mixtures of these oils. 

The first stage of an investigation into the heat 
transmission through copper pipes of circular, 
square and rectangular cross section has been 


| completed during the year, and a report publishedt 


relative to work on water flow over the range of 
Reynolds’ numbers from 3,000 to 25,000. When 


* Vol. cxxxii, page 6 (1931). 

+t Reports and Memoranda of the Aeronautical Research 
Committee, No. 1560 (1933) Published by H.M. 
Stationery Office 


| correlated in the form of non-dimensional coefficients, 


using the hydraulic diameter as a parameter, the 
test results from all pipes, as shown by the curve 
of Fig. 13, are consistent despite the marked 
diversity in pipe cross-sections, which ranged from 
a circular pipe } in. diameter to a rectangular section 
1 in. by 4 in. The fact that the frictional drop 
along the various pipes could similarly be correlated 
by using the hydraulic diameter as parameter 
suggests a relation between friction and heat trans- 
mission which is now being studied in the case of 
two solid-drawn brass pipes, the surface of one of 
which has been artificially roughened. It is 
proposed to extend the heat transmission tests to 
working fluids, such as air and oil, having physical 
properties widely different from water, to determine 
whether the method of correlation has a general 
application. 

The tendency, in engineering practice, towards 
higher steam temperatures reflected im an 
extension of the Engineermg Department's equip- 
ment for testing insulation materials.* Apparatus 
which is now under construction will enable the 
heat losses from insulated pipes to be determined 
at temperatures up to 1,100 deg. F. Preliminary 
trials have shown that nickel-chrome alloy wires 
can be electrically loaded to such an extent that 
the requisite heat in a 4-in. diameter pipe can be 
provided by a single layer of wire close to the inner 
surface. A heater of this design offers the great 
advantage that the major part of the radiation is 
radial, so that loss of heat by axial radiation towards 
the ends of the test pipe (which, strictly, involves 
a troublesome correction) can be reduced to a negli- 
gible amount. The new experimental pipe in the 
Engineering Department will, of course, be accu- 
rately calibrated before being put into service for 
tests of industrial insulating compounds. 


(To be continued.) 
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5,500-B.H.P. SULZER MARINE EN- 

GINES FOR THE MOTOR VESSELS 

** DURHAM ”’ AND ‘* DORSET.” 

Tue Sulzer-Diesel single-acting two-stroke-cycle 
engines described below, and illustrated by Figs. 1 to 8, 
on the opposite page and on page 112, are noteworthy 
as embodying a number of innovations on Messrs. Sulzer’s 
previous practice. The engines are of the marine type 
and are to be installed in two 12,000-ton motor ships, 
M.V. Durham and M.V. Dorset, which are now under 
construction by Messrs. Workman Clark (1928), 
Limited, Belfast, for Messrs. New Zealand Shipping 
Company, Limited, 138, Leadenhall-street, London, 
E.C.3. The vessels are propelled by twin screws, the 
total brake horse-power per ship being 11,000, and 
the estimated speed in service being 16 knots, fully 
loaded. Messrs. Workman Clark are constructing two 
sets of engines for one ship under licence from Messrs. 
Sulzer Brothers, the latter firm having built the other 
two sets at their Winterthiir Works, Switzerland. The 
last set of these engines was subjected to exhaustive 
shop {tests in July, some results of which tests are 
appended, whilst the photographs, &c., reproduced in 
the illustrations show the engines constructed by 
Messrs. Sulzer Brothers. 

As regards the general appearance of the engines, 
on the scavenging side the lower part, as will be seen 
in Fig. 1, does not differ markedly from the firm’s 
earlier engines. The bedplate is of the flat-bottomed 
type and the columns and crank-casing follow Messrs 
Sulzer’s standard marine practice. The cylinders are, 
further, arranged as formerly, that is, there are eight 
independent cylinders in two groups of four. They 
are 720 mm. (28-34 in.) in diameter by 1,250 mm 
(49-21 in.) stroke, giving a normal rated output under 
continuous conditions of 5,500 brake horse 
power at 126 r.p.m. It may be here mentioned that 
the brake horse-power first given is that of the Conti- 
nental rating, when using British units; the engine 
rating may be taken at 5,583 brake horse-power. The 
crank shaft, connecting rods and cross-heads all follow 
the previous Sulzer practice, which has been already 
described and illustrated in these columns. 

The cylinders, however, show considerable advance 
in design, a distinctive feature, very noticeable in 
Fig. 2, being the long exposed holding-down studs of 
the covers. The object of this arrangement will b 
evident from the sectional view given in Fig. 3. The 
actual cover is, essentially, a dise which is held down 
on the cylinder liner by a cap carrying the fue! 
injector, &c. The cap, though a hollow casting, is 
not cooled, but the disc is cooled by a rapid water 
circulation, being formed with internal passages 


service 





* Cf. ENGINEERING, vol. cxxxvii, page 1, et seg. (1934). 
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,500-H.P. MARINE ENGINES FOR THE MOTOR SHIPS “DURHAM” AND 
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CONSTRUCTED BY MESSRS. SULZER BROTHERS, ENGINEERS, WINTERTHUR, SWITZERLAND. 
Fig. 3. == 














Fie. 1. Scavencine Sipe or Port ENGINE. 
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CYLINDER COVERS WITH INJECTION AND STARTING GEAR. 


Fie. 2. 


determining a positive flow and so avoiding any stagnant | that set when the engine was at rest. The fuel pumps 
pockets in which scale might otherwise accumulate.| themselves differ from those fitted on most direct- 
Incidentally this construction would seem to make | injection engines in that the termination of the injection 
renewal of a cylinder cover a much less expensive | period is kept constant, the effective stroke of the 
matter than when a single casting isemployed. Another | pump being varied so as to alter the commencement of 
new feature, evident in Fig. 3, is the prolongation of | the injection period. The timing is thus retarded when 
the liner above the cylinder body. The upper part| the engine is running at light loads and low speeds, 
of the liner is formed externally with a number of fins. | a desirable condition in a marine engine. 
hese abut against the interior of the body and that| The fuel injector and pump are shown in Figs. 6 
of a steel ring arranged as a distance piece between | and 7, respectively. The former calls for little comment, 
the liner flange and the body and so form concentric} the various connections being clearly shown. The 
Water under pressure is circulated through llatter is of unusual design. The pump plunger is 
on the] actuated from the cam by a rocker arm. The valve 
ring and not on the cylinder body, which is thus not | at the right hand of Fig. 7 is the regulating valve 
interfered with. The effect of this positive circulation] and functions thus. The valve is reciprocated by a 
in the zone of combustion is to secure more intensive | finger on an oscillating lever actuated by a link con- 
ooling at the part subjected to radiant heat than has | nected to the plunger rocker. The lever is carried on 
hitherto been possible. an eccentrically centred shaft, so that the position of 
the arc through which the finger moves is determined by 


_ The fuel-injection system has also several new | 
‘features. There are four fuel pumps arranged in pairs | partial rotationoftheshaft. During the first part of the 


tbove the camshaft. Three of these pumps are seen| pump delivery stroke the regulating valve is held 
in Fig. 4, page 112. The camshaft is situated near} open and the fuel is returned to the suction side. At 
the top of the crankcase below the exhaust manifold, | the desired point the regulating valve closes and the 
ind is driven through a train of gears at the after end | fuel is delivered to the injection valve so starting the 
of the engine. The gear case can be made out in| injection period which always lasts to the end of the 
Fig. 1. It will be evident from Fig. 4 that the camshaft pump delivery stroke. The rotation of the eccentric shaft 
is of exceptionally large diameter. This is to avoid| enables the point of closing of the regulating valve, 
ny possible torque distortion due to the load imposed | and therefore the start of fuel injection, to be advanced 
by the direct driving of the fuel pumps; otherwise the | or retarded as desired. Rotation of the shaft is effected 
timing when the engine is running might differ from! during normal running by a hand lever situated at the 


passages 
pa ges. 


these passages, the connections being made 
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starting platform. Direct control of the engine speed 
is therefore provided, whilst the shaft is also controlled 
automatically in case of emergency so as to hold the 
regulating valve open and thus cut off the fuel supply. 
It is stated that this injection system has given excep- 
tionally good results as regards the fuel distribution in 
the combustion space, both on a time basis and on a 
volume basis. A further advantage of the system is 
that the fuel pump cam is of symmetrical contour for 
both ahead and astern running, a single cam serving 
for both directions of engine rotation. There is no 
reversing mechanism connected with the fuel pump, 
reversal being effected by manipulation of the starting- 
air distributors. 

Largely as a result of the improved injection system, 
the manceuvring controls, shown in Fig. 5, page 112, 
have been simplified considerably. Control is by the 
engine-room telegraph, a fuel lever and a starting air 
lever. The fuel lever is directly connected with the 
eccentric shaft on the fuel-pump regulating valves, 
both quantity of fuel and timing being varied together 
to suit the load on the engine, and is coupled also to 
a servomotor actuated by a high-pressure oil supply. 
This device provides an interlock, as the regulating-valve 
eccentrics can only be moved from the no-load position 
to the full-load position by means of the lever when 
there is oil pressure on the servomotor. Two safety 
devices are incorporated in the servomotor oil circuit. 
The first of these is the overspeed governor seen in 
the centre of Fig. 5, and driven from the crankshaft 
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Fig. 6. 














sf the forward end of the engine 


The part of the 
governor actuated by centrifagal force is, virtually, 


a piston valve on the servomotor supply pipe. It is, 
of course, controlled by a spring which keeps the 
valve open under normal running conditions. Over- 
speed above a predetermined rate, by overcoming the 
spring resistance, causes the closing of the valve and 
interrupts the oil supply to the servomotor, the oil 
being by-passed back to the crankcase. The stoppage 
of the oil supply causes the servomotor to throw over 


the fuel lever to the by-pass position. The second 
safety device is connected with the engine-room 
telegraph and the engine crankshaft. When the 


telegraph is in the “‘ Stop” position, the oil supply is 
shut off from the servomotor, thus rendering the fuel 
lever ineffective. When, however, the telegraph 
operating lever is moved to a running position, the 
movement of acknowledging the order from the bridge 
ilso admits pressure oil to the servomotor and permits 
the control of the fuel pumps by the fuel lever. A 
trip device, driven by a chain from the crankshaft, 
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direction to that indicated on the telegraph dial, and, 
by closing the oil supply to the servomotor, the fuel is 
cut off from the injectors by movement of the fuel | 
lever to the by-pass position. The whole system is so | 
arranged that should there be a failure in the oilsupply | 
to the servomotor, the latter can be operated from the 
starting-air supply. 

As already stated, reversal is effected by the air- | 
starting gear. The starting valves in the cylinder 
covers, seen in Fig. 2, are not mechanically operated, but 
are controlled by air from starting-air control boxes 
mounted on the camshaft. These control 








loads are | 


jarranged in two groups, each supplying air to four! 


| telegraph. 
comes into action should the engine turn in the contrary | position, oil is admitted to one side of the servomotor/ A note on the scavenging arrangements may also be 


One of these groups is visible in the fore- 
ground of Fig. 4. Each group is driven by cams, one 
“ahead” and one “astern” cam being provided for 
each valve. The cam blocks are movable along the 
camshaft, their position being determined by an oil- 
operated servomotor. This servomotor is controlled 
through a piston valve connected to the engine-room 
When the telegraph is put in the “ ahead ” | 


cylinders. 
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and the ahead cams are brought under the starting- 
valves. In the “astern” position, oil is 
admitted to the other side of the servomotor, and the 
astern cams are pushed into position. The two 
groups of starting-air control valves are so arranged 
that when the starting lever on the manceuvring plat- 
form is moved to one of the two starting positions, 
either one group or both groups may be put into 
operation. Normally, when starting, only one group 
will be put on to air, but for low starting-air pressures 
or reversing the engines, both groups may have to be 
used. The sequence of operations is then as follows: 
The acknowledgment of the bridge order on the 
engine-room telegraph puts the necessary starting 
cams into position for the correct direction of engine 
rotation. The fuellever is then moved to the position 
corresponding to the engine speed required. This is 
followed by pulling over the starting-control lever 
on to air and by holding it there until the engine attains 
the firing speed, when it is moved back to neutral. 
Each starting-air valve in the cylinder covers has a 
decompression device, so that the starting air has not 
to operate against the compression of the other pistons, 
and the volume of air required for manceuvring is 
considerably reduced. 

A further safety device may be mentioned. This is 
an interlock between the air-starting gear and the 
turning gear, such that it is impossible to put starting 
air into the engines when the turning gear is engaged. 
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made. It will be realised from Fig. 3, that, in accord- lis not apparent from the figure. It is that the bar is! horizontal axis. This is shown in more detail in Fig. 5, 
ance with the usual Sulzer practice, two rows of | rotated by a chuck against the edges of four stationary | Plate VI. It carries four sets of equipment, viz.. 
scavenging ports are provided. The scavenging air | cutters arranged diametrally and fed radially inwards. | parting and turning tools, a self-opening die head for 
is supplied by a tandem double-acting pump driven | The cutters are shaped to the contour of the piece to be | cutting external threads, a collapsing tap for internal 
from the crankshaft at the forward end of the engine. | formed from the bar, so that their length is equal to that | threads and a high-speed drilling spindle. The turret 
\ by-pass is fitted on this pump, so that by regulating | of the piece. The advantages claimed for this method | is carried on a slide. The chuck is automatic, with 
the amount of scavenging air, an increased exhaust | of machining are, first, as the thrust on the work from| both opening and closing movements positively 
temperature may be obtained if additional steam is | one cutter is opposed by an equal thrust in the same | operated. The grip is effective with bright drawn 
required from the waste-heat recovery boilers. This | plane, due to the diametral disposition of the cutters, | bar as well as with black bar, the actual pressure 
by-pass is controlled from the manceuvring platform. | the effect is analogous to that of cutting against rigid exerted being the same within the limit of variation of 
Recent improvements in the disposition of the scaveng- | “ steadies,” and ‘vibration is thereby eliminated. | diameter of bar obtaining in German industrial stand- 
ng ports have increased the scavenging efficiency to | Secondly, the production time is considerably shortened | ards. The machine is electrically driven by a motor 
such an extent that the power absorbed by the scaveng- | as the traverse of the cutters only equals the depth of | situated in the base, and developing 15 h.p. to 40 h-p., 
ing pump is much less than in previous engines. | the cut, and is independent of the length of the piece, | according to the work being done. The maximum 

All the improvements described above have had a| whereas, when the cutting tool is given longitudinal | size of piece that can be turned with the four cutters 


AUG. 3, 1934.| 


‘ 





marked effect on the fuel consumption. At the official 
veceptance tests of the first engine made at, Winter- 
thiir, the satisfactory fuel consumption results shown 
in Fig. 8, on the opposite page, were obtained. The 
Diesel oil with a lower calorific 
ib. and a specific gravity 
at six different 


|the full length of the piece. The longer the piece 
|formed in this machine, therefore, the greater is the 
saving of time over the machining of the same piece with 
|a longitudinally-traversed tool. A further saving of 
/time is claimed due to the fact that a piece with an 
|irregular contour, one. for example, having a head or 


fuel used was a light 
value of 18,300 B.Th.U. 
if 0-86. The port engine 
oads, as follows : 


pe 
was run 


- 356 Ib. per 


* B.H.P. per hr. 


i 

I 0-334 » 

ss 0-327 ' 

Full load se . 0-329 ° 

10 per cent. overload 0-332 ” ” 
20 0-337 od 


Very similar results were obtained in trials of the 
second engine using the same fuel, and we are informed | 
that the exhaust was invisible even with an overload | 
of 35 per cent., which was the maximum load at which 
the engine could be run, corresponding to the full 
capacity of the fuel pumps. 

It must be understood that the brake horse-power | 
and fuel-consumption figures given above are on the | 
Continental basis. If British brake horse-power is | 
taken, they should be increased by 1-7 per cent. | 
Che diagram shows an unusually flat consumption | 
curve, and the consumption throughout may be con- 
sidered exceptionally good for an engine with a direct- 
driven scavenge-air pump. The scavenge air pressure 
ranged from 0-74 lb. to 2-2 lb. per square inch for the 
quarter load and full-power tests, respectively, and 
for the same loads the temperature of the exhaust 
gases ranged from 310-295 deg. F. to 540-512 deg. F. 
lhe speeds at these loads were 79-4 r.p.m. and 126-6 
r.p.m., respectively. 

An interesting feature of the tests was the manceuvr- | 
ing and slowrunning. From completely cold, the engine 
was started up within 8 seconds, and was running 
steadily at 30 r.p.m. in less than 20 seconds. After 
this it was stopped and a series of orders given at 
various running speeds for both ahead and astern | 
rotation, all the orders being carried out in less than | 
8 seconds each. There was no difficulty in getting | 
the engine running steadily at any speed up to full} collar, is finished in a single operation. With a longi- 
speed from cold. This test appears somewhat severe, | tudinally fed tool, on the other hand, every change in 
as with the engine running on the brake the load took ! diameter implies a separate operation. 
some iime to steady down, and with astern running’ The arrangement of the cutters is shown in Figs, 1 
there was virtually no load. The brake used was of | and 2. - They are mounted in slides the outer ends of 
large size, and when full of water placed a much! which are provided with rollers engaging with the 
heavier load on the engine than would be the. case | surfaces of cams formed on the interior of a ring capable 
with a propeller designed for the normal revolutions | of rotation through a considerable arc. The action 
of the engine. A number of very low speed tests | will be clear from the figure. Movement of the ring in 
were also carried oui, and the engine was found | the direction indicated by the arrow forces the cutters 
to Tun — — down to 16 i > oo - | towards the centre by the wedging action of the cam 
case, Indeed, steady running was maintamed at/| surfaces. The actual construction of slides, &c., is shown 
12 r.p.m. It will thus be seen that in flexibility the | jn Fig. 6, Plate VI, one of the rollers and its cam being 
engine comes within measurable distance of a steam | clearly visible at the right-hand bottom corner. The 
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engine. 
| 


|the cam ring. This figure also shows the method of 
RADIALLY-FED TOOLS. |supplying a flush of cooling lubricant over the whole 

THE automatic bar machine illustrated in Figs. 1 | cutting edge of the tools. The supply pipe is sickle 
to 6 on this page and on Plate VI, presents several | Shaped and is furnished with three nozzles which are 
interesting and novel features. It is manufactured by | flattened so as to go between adjacent slides, the actual 
Messrs. Ludwig Loewe and Company A.G., Berlin, | discharge opening being a long narrow slit. A powerful 
N.W. 87. On looking at the general arrangement | centrifugal pump is provided which discharges a total 
given in Fig. 3, Plate VI, probably the most prominent | of from 45 gallons to 56 gallons of lubricant per minute 
feature of the design is that the headstock is inclined | from the three nozzles. The resulting strong flushing 
downwards from the rear to the cutters. This arrange- | action directly on the cutting edges, carries the chips 
ment is adopted primarily in order to simplify the bar | well away from the cam ring. The cutters are of two 
feeding arrangements. The bar is fed through the| kinds. Two of them are serrated as shown at A in 
hollow spindle and is carried in a trough, as shown in | Fig. 2, the teeth of one being staggered relatively to 
Fig. 4, Plate VI, The trough, with the guide at its end, | those of the other so that the whole length of the 
is carried;on standards adjustable for height, and|work is covered. Their function is that of rough | 
the guide is provided with a form of universal joint. | cutting. The other pair, one of which is shown at | 


| movement as in the ordinary lathe, it has to traverse | 


quick return of the slides is effected by racks and | 
sectors, the latter being provided with a lever ex- | 


AUTOMATIC BAR MACHINE WITH | tension which is tripped by dog on the reversal of 


arranged as shown is 270 mm. (10-63 in.) long. The 
/maximum diameter, as indicated by actual work done, 
| appears to be about 65 mm. (2°55 in.). Work up to 
| 80 mm. (3-14 in.) in diameter by 450 mm. (17-71 in.) 
| long can also be done in the machine by fitting a special 
| tool slide instead of the turret. This arrangement, 
| however, involves two operations and the machine 
| becomes, in effect, a semi-automatic multi-cut lathe. 
| It is stated that, when the machine is used in the 
| normal way, the cutters do not require grinding until 
after they have produced between 1,800 pieces to 
| 2,000 pieces. This contributes also to the reduction of 
(time of production, and the long life attained is no 
| doubt due to the very light cut taken in conjunction 
with the use of alternate serrated and continuous 
| cutting edges, which arrangement breaks up the chips. 
| The production rate naturally varies with the size of 
| the work. An example has already been given, but 
| two others may be quoted. A plain cylindrical piece 
| 245 mm. (9-64 in.) long, 30 mm. (1-18 in.) in diameter 
at the centre and reduced at each end for about one- 
| sixth to 20 mm. (0-78 in.) in diameter, made of chrome 
nickel steel, was turned out at the rate of 17 per hour. 
| On the other hand plain pins 104 mm. (4-09 in.) long 
| by 10 em. (0-39 in.) in diameter and having a head 
18 mm. (0-70 in.) in diameter, made of steel varying 
| from 22-2 tons to 38 tons tensile strength per square 
inch, were produced at the rate of 128 per hour. 
| 








| THE CENTENARY OF JACQUARD. 


| On August 7 occurs the centenary of the death of 
| Jacquard, the inventor of the loom which bears his name. 
| While the great textile inventions of the eighteenth 
|century by Kay, Crompton, Hargreaves, Arkwright 
land Cartwright had revolutionised the spinning of 
| yarn and the weaving of plain fabrics, they had left 
untouched the weaving of figured fabrics. The produc- 
tion of these on draw-looms was a slow process entailing 
| much physical exertion and the weaver required one 
| Or more assistants. The need for improvements had 
| ong been felt, especially in the silk industry of the 
south of France, of which Lyons was the centre, and 
| several ingenious attempts had been made to lighten 
| the work of the weaver, lessen the labour required and 
| reduce the cost of production. But, although by one 
| and another the essential elements of the necessary 
mechanism had been devised, the manipulation of the 
| warp-threads of patterned materials was still performed 
| by women and girls, and it was not until the epoch- 
| marking invention of Jacquard, in 1804, that the weaver 
| werking alone could weave figured fabrics according 
| to a given design. Jacquard’s invention is one of 
| the milestones in the history of the textile industry, 
| marking the successful combination of many previous 
inventions and the beginning of a long series of later 


' 
| 
j 


ones. 

Joseph Marie Jacquard was born at Lyons, July 7, 
1752, and died at the age of eighty-two, at the village 
of Oullins, close by, on August 7, 1834. Though, 
as is the case with so many men who have risen from 
obscurity to fame, the details of his career are frag- 
mentary, the story of his early life was one of stress 
| and storm, reflecting only too faithfully the condition 
of many of his countrymen in _pre-revolutionary 
| days, when peasants and artisans alike were half- 
| starved and overtaxed. The son of a poor weaver, and 
given no schooling, he began work at twelve in a book- 
binder’s and subsequently worked first for a type- 
| founder and then for a cutter. From his very early 
days he was remarkable for his me banical skill in 
making models of houses and chr:ches, and this 
| talent found an outlet in the improvement of the type- 
| founder’s tools. His mother dying, he joined his 
father as a weaver and on his father’s death set up for 
himself. But neither his ingenuity or his happy 





The bar can thus be centred exactly in line with the |B in Fig. 2, have continuous cutting edges and give | r 
axis of the spindle and the inclination, &c., adjusted | the finishing cut. The work shown as being cut| marriage to a gunsmith’s daughter could save him 
so that it gravitates under its own weight into the |is a lever handle 194 mm. (7-63 in.) long with three | from the results of a lack of business capacity ; he 
chuck of the machine, no weights or other feed gear | balls the largest of which is 40 mm. (1-57 in.) in| had to sell house and tools to pay his debts, and leaving 
being necessary. The inclination of the spindle and} diameter. It will be noticed that blade B is ground | his wife to plait straw hats in Lyons, found employ- 
trough is 15 deg. to the horizontal. This is not only | to the contour of the finished piece. Parting off is|ment with a lime-burner at Bresse. He appears to 
sufficient to ensure a positive feed, but also ensures|done by separate tools. The machine is capable of | have returned to Lyons before he was forty, and about 
the effective washing out of the chips by the cutting | turning out these pieces at the rate of 52 per hour. 1790 devised an arrangement for looms which was 
lubricant. Reference-to Fig. 3 will show that in line with the| adopted to some extent and which later on, in 


The most distinctive characteristic of the machine | spindle axis is an octagonal turret, revolving on a/| happier times, he was able to patent. But before he was 
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able to do this the Revolution had broken out and in which the manufacture of every component lends | Congress for Applied Mechanics, the writer showed 


Jacquard, in 1793, having taken up arms in the defence 
of Lyons against the army of the Convention, found 
himself proscribed and in danger of his life. Fleeing 
from the city with his son, a youth of seventeen, he 
joined the army on the Rhine as a volunteer, saw his 
son fall in battle and returning home found his wife in 
the direst need. With the passing of the Terror, 


Lyons rose again from its ruins, manufacturers who | 


England | 


had fled to Switzerland, Germany and 
returned, industry took on a new lease of life, and with 
the opening of the nineteenth century Jacquard, then 
nearly fifty years of age, entered upon a happier 
phase in his career, 

l'o the French we owe the birth of industrial exhibi- 
tions, the first being held in 1798 and the second in 


1801. At the latter, Jacquard exhibited his improved 
loom and was awarded a bronze medal. His patent 
was granted a few months later. Attention being 


drawn to his work, in 1802, during an election at Lyons 
for the President of the Cisalpine Republic, Jacquard 
was visited by the famous minister Carnot, and other 
recognition followed. He next invented a machine for 
making fishing nets, and soon afterwards was given a 
post at the Conservatoire des Arts et Métiers at Paris, 
then under the direction of Pierre Molard (1758-1837) 
Ihe nucleus of the collections at the Conservatoire was 
that formed by the mechanician Jacques de Vaucanson 
(1709-1782), and among the models Jacquard found the 
original loom of Vaucanson, who in 1747 had tried to 
solve the same problem which puzzled Jacquard; and 
this gave him the clue to success. A Jacquard machine 
has been described as a complicated combination of 
hooks, needles, springs, cards, and cylinders, which 
sutomatically pick out the right threads to be woven 
into a figured pattern. Some of the devices in it were 
due to Basile Bouchon, who in 1725 employed needles, 
a perforated paper and a cylinder for manipulating the 
threads ; some to the master weaver Falcon, who used 
perforated cards; and some to Vaucanson, who used a 
perforated cylinder placed overhead on the loom, but 
it was Jacquard who by his clever combination of 
these and other devices, and particularly the endless 
chain of cards, made the production of figured fabrics of 
iny dimensions a practical possibility. 

Jacquard’s stay at the Conservatoire des Arts et 
Métiers was a short one, and it was at Lyons that, 
encouraged by some of the manufacturers, he was able 
to bring his invention to a successful issue. By a 
decree of October 27, 1806, dated from Berlin, Napoleon 
authorised the Municipality of Lyons to purchase the 
rights of the invention, granting Jacquard a pension 
of 3,000 francs, to which afterwards was added 
royalty for every loom constructed. In spite of some 
opposition from the weavers, the loom was adopted by 
1809, and soon many thousands were in use. Advan 
tageous offers were made to Jacquard by Rouen, Saint 
Quentin and Manchester, but he wisely declined them 
all. In 1819 he was awarded the Cross of the Legion of 
Honour, and some years later settled in the pretty village 
of Oullins, where he passed the evening of his days, 
devoted to his garden and the Catholic religion, and 
honoured by all who knew him. At his death he was 
buried in the cemetery at Oullins, and in 1840 the 
Municipality of Lyons erected a monument to him in 
the Place Sathonay. His original loom, like that of 
Vaucanson’s, is preserved at the Conservatoire des 
(rts et Métiers, where may also be seen, as elsewhere, 
+ beautiful portrait of him in silk woven on a Jacquard 
loom 
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LETTERS TO THE EDITOR. 


MANUAL SKILL. 


EprIroR OF ENGINEERING. 





To 

Sir,--l have read your leader on the subject of 
manual skill in the issue of your journal dated the 
i3th ult. with great interest, particularly with 
reference to motion study and its application to 
industry. As a production engineer, I am interested 
in everything with a practical bearing on production 
for profit. 

One can but agree with all your conclusions touching 
the subject of worker training. Obviously workers 
trained in the use of the one best set of motions for a 
wiven task will be more productive than others even 


THE 


of equal aptitude but lacking the training. I have 
«me knowledge and experience of motion study 


conducted by means of the kinematograph, the stereo- 
weOpK fast-moving clock and wire models, 
ind also of time study by means of the stop-watch in 
the hands of technically trained men with practical 
executive experience, and it seems to me to be impossible 
to train all the workers in industry along the lines and 
by the methods advocated by motion study protagonists. 

lake the case of the typewriter, cash register, radio, 


camera, 


itself most admirably to treatment: by motion study, 


yet to apply this method to the vast quantities of 


parts and workers involved is a task of such magnitude 
and expense as to seem absurd, viewed from a purely 
commercial angle, Indeed, one has but to so regard 
it for the impracticability of the scheme to be at once 
obvious. To intelligently applied time study, however, 
such a prospect is not at all formidable or even new. 
None of the firms of management engineers now at 
work in this country uses motion study as part of its 
equipment, and only one such firm in the United States 


does so, namely, Messrs. Frank B. Gilbreth, Incor- | 


porated, of Montclair, New Jersey. That these people, 
whose existence depends upon their ability to increase 
their clients’ profits, should ignore motion study and 
make constant use of time study is surely significant. 

Time study, properly applied, is almost unknown in 
this country, but it has been used on the widest scale 
in the United States in factories employing up to 
30,000 people. In Great Britain, although used to a 
very much smaller extent, the stop-watch has been 
the means of reducing the pay-roll of more than one 
concern by as much as 50 per cent., while at the same 
time actually increasing output and enhancing quality. 

Time study decides how much time shall be allowed 
for the operation concerned. A good practitioner can 
make 200 complete studies of separate operations (in 
light engineering) per week, and, because of his training 
and experience, functions most valuably in other 
directions also. Time study does not train the worker 
as motion study does, but to select all the workers 
and train them to the point of virtuosity is, I suggest, 
a task impossible of accomplishment in any circum- 
stances, commercially speaking. 

The beautiful precision of a crack regiment 
soldiers at drill is an example of motion study. 
Army is probably the only such example on a large 
seale, but the Army is not run for profit and there is 
more than one supervisor to every nine men ; further, 


of 


a soldier cannot hand in his rifle at the end of the day | 


and inform his officer that he is “ leaving.” 
Yours truly, 
L. CLAYTON, 
Mem. Inst. Production Engineers 
Maxwell-street, Dalmuir Hill, 
Scotland. 
July 27, 1934. 








KW. LJUNGSTROM TURBO- 
ALTERNATOR. 


To tHe Eprror oF ENGINEERING. 


50,000 


Sir,—-In the description of the above plant, in your 
issue of July 20, page 57, ante, it is to be noted that, 
under Test III, a thermodynamic efficiency of 90-3 per 
cent. is claimed. It will be interesting to know what 
is to be understood by this. ' 

The total heat contained in the steam delivered to 
the turbine, under the conditions named, was 1,428-6 
B.Th.U. per pound. As they were using 8-88 Ib. of 
steam per kilowatt-hour, the total heat delivered to 
the turbine was 12,686 B.Th.U. 
The thermal value of 1 kWh being 3,412 B.Th.U., the 

- 3,412 « 100 
overall efficiency of the plant was 12,686 
26-9 per cent. 

For purposes of comparison, we may take the 
Electricity Commissioners’ Report on the Generation 
of Electricity in Great Britain for the year ending 


December 31, 1933, where the best thermal result with | 
an output of over 200 millions of units per annum is | 


26-06, and with an output of 100 millions to 200 
millions of units per annum is 25-42 per cent. 
Yours faithfully, 
T. B. Mackenzig. 
Motherwell. 
July 27, 1934. 








ELASTIC STRENGTH. 


To tHe Eprror or ENGINEERING. 

Str,—The letter by Mr. F. W. Carter in your issue 
of July 6, page 20, ante, discussing Professor Kommer’s 
article entitled “ Elastic Strength,’’ casts some doubt 
on the conclusions arrived at in that article in which 
the ratio of the proportional limit in shear to that in 
tension is discussed. 

Mr. Carter bases his argument on the fact that for 


a solid bar under torsion, since particles on a radius | 


|}remain a radius, only an infinitesimal] area is initially 
overstrained in first passing through the elastic limit 
of the material. This being so, one might expect to 
find the proportional limit much less well defined 
in torsion than in tension. Actually, this is not the 
case where a drop in stress occurs. 

In a Conversazione given at the Engineering Labora- 


The | 


per kilowatt-hour. | 


by means of an autographic torsion machine that th: 
limit of proportionality is far better defined in torsior 
than in tension. This is shown in the accompanying 
| diagrams, Figs. 1 and 2, which are high-speed auto 
graphic diagrams showing the torque angle curves 
| for a piece of best Yorkshire wrought iron and mild 
|steel. Fig. 3 shows, by comparison, autographi: 
jload-extension diagrams for the same materials 
| Details of this machine, together with the work don 
| will be published later. 

| In so far as, for torsion of a solid bar, the torque 
borne by the outer layers is large, it will be seen from 
| the explanation given below that the drop in resistanc« 
will be greater for torsion than for tension as the yield 
is propagated to an appreciable depth instantaneously 


Fig. 1. TORSION TEST ON YORKSHIRE IRON 
oJ * (aS RECEIVED) 
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|  Fig.3. TENSILE TESTS OF MILD STEEL& 
. YORKSHIRE IRON 
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jin the specimen in what has been termed a “ burst ”’ 
|or “ flash.” 


For tension let p, = higher elastic limit 
and p, = lower 


| Then the ratio of resistances will be p,/po. 
| On the other hand, consider torsion, where th: 
higher elastic shear stress is q, and the lower gp. 
1 
J, 
R 
and if T, = lower resisting torque, T, will be composed 
of an elastic resisting torque corresponding to th: 
inner portion and a plastic torque corresponding to th« 
outer layer. 
The ratio of the two resisting torques will be 
T, 1 R* 
T, @ + )(R?—-F) (RFP) 
where r is the radius of the elastic portion of the cro: 
| section. 


” 


If T, 


higher resisting torque, T, 


| If, for example, r = 0-9 R, 

Ty bal 
| a = 1-09—. 
qT, qe 


Thus, in tension the ratio of the loads is equal to th: 


sewing machine and telephone industries the products | tory, Cambridge University, by Professor Inglis and | ratio of higher and lower yield points, whereas in 


of which are made on a strictly production basis and 


the staff of the Depart ment, to the Fourth International 


| torsion, the ratio of torques is greater. In the exampl 
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chosen (r = 0-9 R) the ratio of the two is equal to 
1-09 times the ratio of the higher and lower yield stresses. 

If, on the other hand, r = 0-8 R, then the ratio 
of the resisting torques is 20 per cent. greater than the 
ratio of the higher and lower elastic limits. 

Yours faithfully, 
H. Quinney. 

Engineering Laboratory, Cambridge. 

July 20, 1934. 








LABOUR NOTES. 

Lx the report which it has prepared for submission 
to the Labour Party at its annual conference in October, 
the National Executive claims that capitalism has failed 
in industry and declares that there is only one alter- 
native left to the country, viz., the introduction of 
‘a policy of full and rapid socialist planning.” Public 
ownership and control of the primary industries is 
affirmed to be the essential foundation step—* i 
and credit,” it is stated, “‘ transport, electricity, water, 
iron and steel, coal, gas, electricity, textiles, shipping, 
shipbuilding, engineering—in all these the time has come 
for drastic re-organisation, and for the most part 
nothing short of immediate public ownership and con- 
trol will be effective. The public acquisition of indus- 
tries and services will involve the payment of fair 
compensation to existing owners. The basis of com- 
pensation proposed in the case of transport is ‘ net 
reasona»le maintainable revenue,’ and a corresponding 
basis is proposed for other industries and services which 
come under public ownership. ” 





Re-organisation from the point of view of productive 
efficiency must aim, it is declared, at six objectives (1) 
the introduction of efficient methods of production ; 
(2) organised purchase of raw materials ; (3) establish- 
ment of selling agencies ; (4) elimination of all unneces- 
sary charges; (5) reasonable wages and conditions for 
producers ; (6) reasonable prices for consumers, Public 
ownership and control of the financial machine are re- 
garded as fundamental to the whole scheme of 
national re-organisation; therefore, the Bank of 
England and the joint stock banks would be brought 
under public ownership and control. 





A Moscow telegram says that the working of overtime 
is increasing to an enormous extent all over Russia in an 
effort to speed up production. ‘The well-known 
Margelian factory in Siberia provides,” it is stated, “‘ a 
typical example of present-day labour conditions. 
Men and women are working from 12 to 14 hours a day 
and every day. This schedule has been in force for the 
past five months. All the extra work is being done 
without pay.” 





The New York State Insurance Fund, which cele- 
brated its twentieth anniversary on July 1, has now 
assets of a value exceeding 20,000,000 dols. According 
to Mr. Charles G. Smith, the manager, it has, since 
1914, written compensation insurance premiums total- 
ling more than 94,000,000 dols. or more than 
113,290,000 dols. if figured at the rates charged by 
private insurance companies; it has paid benefits 
under the compensation law exceeding 57,000,000 dols. ; 
and it has saved more than 28,000,000 dols. in insurance 
costs for employers through advanced discounts and 
dividends. To-day, Mr. Smith adds, more than 
33,000 employers, with approximately 400,000 em- 
ployees, are protected by its insurance. 





The editor of the Machinists’ Monthly Journal, the 
organ of the American International Association of 
Machinists, states that it is generally conceded that the 
amended Railway Labour Act definitely outlaws com- 
pany unions and the ‘‘ Yellow Dog Contract.” The law 
now forbids the employer in any way to influence his 
employees in their choice of representation and also 
makes it illegal for him to contribute to the expenses 
of employee representation other than company time 
and transportation. Further, the law now makes a 
labour union, organisation or corporation, by express 
definition, a competent ‘‘ representative °’ for collective 
bargaining if chosen by a majority of employees of a 
given class. ‘* Representatives of employees for the 
purposes of this Act,” the measure states, “‘ need not 


be persons in the employ of the carrier,’’ that is 
the railway company. In addition, majority rule is 
nade binding on “ any class or craft of employees.” 


Che weekly organ of the International Labour Office 
it Geneva states that, by an Order of the Senate of the 
Free City of Danzig, dated June 19, the public labour 
service which has existed since April, 1932, is converted 
into a compulsory service. The functions of the com- 
pulsory service are defined as follows: To carry out 
large scale public works of national economic or cul- 
‘ural importance ; to turn out young citizens conscious 


into a social unit by enabling them to serve the State 
side by side ; and to help to win for manual labour in 
every Class of the population, the respect which it 
deserves. 

All citizens between the ages of 17 and 25 are required 
to enter the labour service. Invalids are exempted, 
together with certain other categories of young men 
and lads defined in the Order (breadwinners, school- 
boys, &c.). The period of service is one year. The 
Senate will administer the service and organise the work 
it is to undertake, which will be chosen so as neither to 
compete with undertakings employing ordinary labour, 
nor to cause the dismissal of regular workers. Men 
doing their term of service will be boarded and lodged, 
and will receive working clothes and implements and a 
daily allowance, and will be entitled to medical attend- 
ance in case of sickness. Com tion for accidents 
is also provided for in the Order. Men who have done 
their term are entitled to a “‘ labour passport.” Lastly, 
the Order provides for penalties in case of contravention. 
These apply to persons who refuse to enter the service, 
or leave it before their year is finished. 





The “dumping” of Japanese goods in foreign 
markets was discussed at a meeting in April, of the 
executive committee of the Japanese Trade Union 
Congress. According to a statement issued after the 
meeting, the depreciation of the national currency and 
low wages and long hours of work in Japan were the 
chief grounds of complaints in foreign countries. The 
currency depreciation was, however, of little benefit to 
Japan, which imported] arge quantities of raw materials 
from abroad. Hours and wages, on the other hand were 
not the only factors contributing to the low cost of pro- 
duction ; rationalisation of industry, progress in the 
technique of production and good workmanship had 
also played a part. Thus, it was contended, the advance 
of Japanese trade could not definitely be attributed to 
‘‘dumping”’ at the expense of the working class. 
Nevertheless, the statement continued, the exceedingly 
inferior labour conditions existing in Japan, as com- 
pared with those in European and American countries, 
constituted one of the most important reasons for the 
rapid development of Japanese trade. That was 
conclusively proved by the fact that a large proportion 
of the goods exported was produced in small factories 
or workshops. ju stu 

Japanese employers, the statement went on to say, 
always claimed that the improvement of working 
conditions would result in a loss of competitive power. 
Now that Japan had made rapid strides in her foreign 
trade, at the expense of other countries, the standard 
of labour conditions should be improved. Such a 
step would not only prevent the abuse of labour power 
now and check the decline of labour efficiency for the 
future, but would also promote industrial peace. 
Moreover, the world would, thereby, be convinced 
that the workers in Japan were not exploited and all 
charges of unfair competition would be removed. 
For these reasons, the Japanese Trades Union Congress 
demanded that the Government and the employers 
should adopt the following measures: (1) Government 
control of exporting industries and the establishment 
of minimum wages in these industries; (2) legal 
recognition of freedom of association by the enact- 
ment of trade union legislation; and (3) immediate 
ratification of the international conventions relating to 
hours of work, the prohibition of night work for young 
persons and women, and the weekly rest. 





Referring to the application of the railway trade 
unions for restoration of the wages cuts, made in 1931, 
in the course of a speech at Edinburgh on Sunday, Mr. 
Marchbank, the general secretary of the National 
Union of Railwaymen, said that the negotiations had 
reached a critical stage; but there was no cause for 
alarm. The public might rest assured that every 
effort would be made by those responsible for the 
negotiations to avoid any dislocation of the transport 
services. The position would, however, be deter- 
mined largely by the spirit in which the application 
was met by the railway managers, in the concluding 
stages of the negotiations, which would be reached 
during the next three weeks. Should the companies’ 
answer be in the negative, then they would have to 
consider the advisability or otherwise of industrial 
action. This necessitated every member being in- 
formed authoritatively of the position and every non- 
unionist being enrolled in the ranks of trade unions. 
The three main railway trade unions were acting 
jointly in every respect on the basis of mutual co- 
operation. It was recognised almost universally that 
low wages led to retardation of progress and stultified 
improvement in trade. Only by a policy of higher 
wages would the various industries in the country 
recover their former position. 








of their duties towards the State ; to mould the young 


Addressing a general meeting, in Prague, of the 





Czechoslovak Employers’ Federation, Mr. Preiss, the 
president, pointed out that Government intervention 
was not likely to help towards a resumption of in- 
dustrial activity, particularly if it was intended to set 
up compulsory cartels, introduce the 40-hour week 
and increase the taxation and the social charges 
weighing on industry. Industrial legislation in Europe, 
he said, had long abandoned the principles of eco- 
nomic liberalism and was becoming more and more 
social in character. The contract of employment was 
a steadily more binding, and it would in future 

an offence to break it. This was one of the chief 
demands of socialism, and employers could not and 
would not oppose a development in this direction. 
Nevertheless, the question how far Government action 
was compatible with the interests of employers had to 
be examined, for the employer bore all the risks attached 
toeconomic activity. Without private initiative the 
world would never progress. Collective responsibility 
was a mirage. 


A communication received by the International 
Labour Office at Geneva states that General Chiang 
Kaishek, chairman of the Chinese Military Com- 
mission, has issued a circular to all provincial Govern- 
ments ordering them to take steps to prevent labour 
disputes developing into serious conflicts. The com- 
munication states that, during the present period of 
national emergency, the people should redouble their 
efforts to promote productive reconstruction work. 
Of all the aspects of national reconstruction, none is 
more important than the development of domestic 
industries, and it is therefore essential to prevent 
disputes between employers and workers. Factory 
owners should not disregard the interests of the 
workers, and the workers should refrain from causing 
unnecessary embarrassment to employers. If a strike 
is declared, or a ca’canny movement begun, by the 
labourers in any factory, it should be stopped imme- 
diately by the local authority concerned, Where the 
strike is supported by a trade union, the organisation 
should be dissolved immediately in accordance with the 
Trade Unions Act. Efforts should nevertheless be 
made to safeguard the interests of labour. Any unfair 
treatment of workers by factory owners should be 
corrected immediately by the local authority. Em- 
ployers and workers have responded favourably to the 
appeal, and it is generally believed that, with the 
support of both parties, more effective measures may 
be adopted by the Government in the near future to 
reduce industrial disputes to the minimum. 








The writer of an interesting article on the subject 
of overtime in the July issue of the Amalgamated 
Engineering Union’s Journal says that the cure is 
two-fold. ‘“‘It demands for one thing,” he writes, 
“up-to-date machinery and sufficient of it, in order 
to cope with modern commercial needs. For instance, 
it is an amazing thing that, in this year of 1934, there 
are still commercial printers who are employing six 
or eight compositors on hand-setting, and are losing 
orders every day because they have no type-setting 
machine. There are other firms, just as retrogressive, 
who have only one type-setting machine where they 
need two, or ten where they need twelve. They put 
up with deficient ‘ automatic’ printing machines which 
have to be assisted by hand continually. Faults 
tolerated in bad mechanism have to be corrected, 
and the time wasted during the day has to be made 
up in overtime.” 





The other necessity of the two-fold cure is, in the 
opinion of the Journal’s- contributor, “a definite plan 
in giving out dockets to the foreman.” “ By spread- 
ing work,” he says, “intelligently over a period, it 
may be possible to keep all men employed regularly, 
instead of eating up the jobs in a frantic hurry, and then 
having to discharge some of the workpeople because 
no orders are left. An atmosphere of constant rush is 
fretting to the nerves, and good work is never done 
under such hectic conditions. All firms should recog- 
nise the need for five or ten minutes of relaxation 
during both the morning and the afternoon. By wise 
management, it should be possible to create a calm 
atmosphere in each department, ensuring sound work.- 
manship and output to reasonable schedule.” 


Reviewing industrial fatalities in May, the Bulletin 
of the Labour Department of the State of New York 
says that four men lifted objects too heavy for them. 
Hand tools and sharp objects caused eight fatalities. 
Cuts from a pin prick, a sliver and a piece of metal 
proved fatal. Two men struck themselves with 
wrenches, two with hammers and one with a crow-bar. 
“Fatal internal injuries,” it is pointed out, * may 
result when a slipping tool or misdirected blow strikes 
a worker in the chest, groin or abdomen. The worker 
must be sure he has the right tool for the job, that it 
is in good condition, and that it is securely placed.” 
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MOTOR RAIL COACHES FOR THE) 


ITALIAN STATE RAILWAYS. 

As is the case in most other eountries, the indus 
trial depression and the competition of road transport 
have materially reduced the traffic on the Italian 
State Railways. To meet this, electrification has 
been undertaken, and already about one-third of the 
whole system has dealt with. The Bologna 
Florence Direttissima, which we commenced to 
describe on page 29, ante, is a good example of the 
policy of railway improvement inaugurated by Signor 
Mussolini. Another method adopted to secure econo 
mical working on branch and secondary lines has 
been the employment of motor rail coaches, which 
ire also particularly suitable for handling the rush 
suburban traffic in the neighbourhood of large 
cities. After extensive trials it has been decided to 
adopt this class of rolling-stock on a large a ale, and 
these 


been 


hour 


already, we understand, some hundreds of 
vehicles are in service, and many others are under 
construction in Italian works. At present, several 


types of motor-rail coaches are employed to suit 
various traflic conditions, and of these we propose 
only to refer here to the 120 h.p. Breda coach, with 
72 seats, and the Breda 200 h.p. coach with 86 seats. 
lhe 120 h.p., 72-seater coach is illustrated in Figs. | 
to 5 on this page, and on Plate VII, Fig. 1, giving a 
of its general appearance. The overall 
16-200 m. (53 ft. 2 in.), the length of the 
(52 ft. 6 in.), the width of the frame 
4 in.), the overall height from rail level 
3-100 m. (10 ft. 2 in.), and the wheelbase 10-396 m. 
(34 ft.). As will be seen, the earried on 
two four-wheel bogies, on one of which the petrol 
engine and gearing is mounted in such a way that 
vibrations are not transmitted to the coach. The bogie 
wheels are all 700 mm. (274 in.) in diameter and the dis 
tance between the axle centres is 2-800 m. (9 ft. 2 in.) 
Photographs taking looking towards the front and rear 
of one of these bogies are reproduced in Figs. 2 and 3, on 
Plate VII. The engine has six cylinders and develops 
the stated power at 2,000 r.p.m., giving the coach a 
speed of 120 km. (75 miles) per hour on the level. A 
five-speed gear-box of the Wilson type is mounted as a 
single unit with the engine, as shown in Fig. 3, and from 
this gear-box a shaft with two universal joints drives 
1 reverse gear mounted over the rear axle, which is 
driven through reduction gearing. With this arrang: 
ment the five speed changes are available in both 
A rotary air compressor, driven from the 
engine, is ilso mounted on the bogie » and this supplie 8 
air for the pneumatic control of the Wilson trans- 
mission and the reversing gear, and also for the brakes. 
An interior view of the driver's cab showing the controls 
is given in Fig. 4, Plate VII, while the interior of the 
coach is illustrated in Fig. 5. 
Che passenger compartment is heated either directly 


idea 
length is 
frame 16 m 
2-850 m. (9 ft 


good 


coach is 


directions 


by hot air or by hot water, the heat in both cases | 


being obtained from the engine. The lighting is 
supplied from a dynamo and accumulator, the former 
The metal framing of 
aluminium panels 


being driven from the engine. 
the car is covered internally by 
with mahogany frames, and the floor is covered with 
linoleum. The weight of the car, fully loaded, is 
12,500 kg. (12} tons), and the useful load 6,500 kg. 
(64 tons). 

In general, the 200-h.p. Breda rail coach, known 
as the Ernestina, is similar to the 120-h.p, coach, but 


as already stated, it is provided with 86 seats. Its| 


weight, fully loaded, is 20,400 kg. (20 tons), and the 
useful load 6,000 kg. (5-9 tons), while it is capable of 
maintaining a speed of 140 km, (87 miles) per hour on 
the level 

of 100 h.p > 
engines to 


are fitted. Power is transmitted from the 
a gear-box of the epicycloidal type, and 
thence to reversing gears mounted on the driving axle 
of each bogie. The latter are largely of welded con 
struction, and the wheels run in tapered-roller bearings. 
The brakes are of the Westinghouse type, acting on all 
wheels, and two compressors are provided to supply 
the air. Sanders, operated by compressed air, are 
provided on both sides of each wheel. The body ol 
the coach is built up of steel sheets electrically welded, 
and the internal panels and ceiling are of sheet alumin- 
ium. The aluminium for the ceiling are 
corrugated, and are covered by a compound of cork, 
then with a layer of Insulite, 3 mm. thick, and finally 
with linoleum 4 mm. thick. 
at each end, and has large windows similar to those shown 
in Fig. 1. Between the driver's cab and the passenger 
accommodation at each end is a luggage compartment 
and lavatory and there are two entrance doors on each 
Both types of car have been constructed by 
rhe Societ& Italiana Ernesto Breda of Milan. 
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Evecrricrry Surrry i Curea.—According to the 
Chinese Economic Journal, 665 power stations. with a 
total capacity of 920,285 kW, are now in operation for 
the supply of electrical energy in China. Of these, 146, 


with a capacity of 335,375 kW 


are private plants. 


Two Breda T10 six-cylinder engines, each | 
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EMPIRE SWIMMING POOL, 
WEMBLEY. 

THe Empire Swimming Pool at Wembley, which 

was formally opened by H.R.H. the Duke of Gloucester, 

on Wednesday, July 25, has been constructed on a 


THE 


portion of the artificial lake, which, ten years ago, was | 


feature of the grounds of the British Empire Exhibi- 
tion. A general view of the exterior of the building 
is given in Fig. 1, on the opposite page, while the 
appearance of the interior is shown in Fig. 10 on page 
120. The pool itself is 200 ft. long by 60 ft. wide, and 
has a capacity of 650,000 gallons. As will be seen from 
Fig. 11, on page 120, which is a longitudinal section 
through the building, at one end it shoals to a beach on 
which mechanically-produced waves will break, while at 
the other it will be 16 ft. 6 in. deep. The pool can be 
decked over to take an ice skating rink, 200 ft. long by 
85 ft. wide, or to provide a tournament area 300 ft. long 
and of the same width. That portion of the lake which 


has not been utilised in this way has been laid out as a | 


garden and will be available for sunbathing and other 
outdoor recreations. 

The building over the pool is 420 ft. long by 240 ft. wide, 
including an annexe at each end. Ii is 83 ft. high, the 
roof span being 236 ft. 6in. The annexes were intro- 
duced as bases to give the necessary stability to the 
end gable walls, and are used for housing the turnstile 
halls, ceremonial retiring rooms and offices at one end 
and for accommodating the kitchens and staff quarters 
at the other. The main hall, which like the annexes is 
built entirely of reinforced concrete, is of uniform cross- 
section throughout its length. It is divided longi- 
tudinally into units of 44 ft., each of which is equipped 
with the appropriate exits, staircases, gangways and 
other accommodation so that it complies with the 
requirements of the licensing authorities. It was 
planned and built to a unit of 2 ft. 9 in., this being the 
width of the spectators’ terraces one each side of the pool. 
This unit, or multiples of it, was also used throughout 
for determining the width of the doors, windows, 
dressing boxes and lavatories. Similarly, the vertical 
unit of construction was 3 ft. A sub-division of these 
dimensions into 11 in. and 6 in., respectively, gave the 
limiting tread and rise of the stairs and the pitch of the 


| spectators’ terracing. 


\ driver's cab is provided | 


The construction of the building will be understood 
from Figs. 2 to 9, which show the reinforcement details 
of one of the main roof spans and the method of support- 
ing it. The floor is made up of slabs 6 in. thick with a 
span of 22 ft. without beams and the walls are 9 in. 
thick. The galleries, lavatories and buffet bars are all 
integral parts of the roof which, as will be seen, is 
supported on a reinforced-concrete base. Outside 
this base is an upright which intersects at right angles 
with the main fins of the roof immediately over the 
side walls and thus provides the necessary stiffening. 
These roof fins are 21 ft. deep by 9 in. thick. The effect 
of the uprights is to give a rib-like appearance to the 
exterior. As will also be seen, the whole of thisstructure, 
which is virtually a three-hinged arch, rests on two 
parallel “ knife edges,” each consisting of a concrete 
base 6 in. wide and a unit length of 22 ft., and carrying 
a load of 20 tons per foot run. At the apex of the roof 
the, vertical ribs are cut away leaving only horizontal 
slabs 6 in. thick and 2 ft. 9 in. wide, which form hinges 
the pressure on them being about 70 tons. The vertical 
ribs are placed at 22-ft. centres and, to ensure stability 
while the centring was being struck, were erected in 
pairs. Towards the outer walls of the building where it 
covers the permanent fixed galleries the roof consists of 
a solid concrete slab lined with cork, but the central 





two-thirds is made up of glass laid on steel purlins and 
culminates in a central ventilating lantern light. Access 
to this portion of the roof is obtained by concret: 
gangways, and the lantern accommodates both th« 
|main electric lighting fittings and loud speaker equip 
ment. The concrete mixture used throughout consisted 
of 24 parts of aggregate, 14 parts of sand, and one part 
of cement. the maximum working stress allowed being 
1,200 Ib. per square inch fibre compression strength 
The steel stress allowed was 18,000 lb. per square inch 
The live load on the floor and galleries has been taken as 
100 lb. per square foot, and on the roof a pressure of 15 |b 
per square foot on one side accompanied by a suction 
of 10 lb. per square foot on the other has been used 
The wind pressure on the side of the building 
is taken as 15 lb. per square foot. 

The dressing rooms are arranged in two colonnades, 
which border the long sides of the pool. They are reached 
from the entrance annexe and access from them to the 
bathers’ terrace is only possible through shower baths 
and across a section of water-submerged floor. Res 
a 
| *aurante are also provided on this floor and bathers can 
| pass out from it directly on to the sun-bathing terrac: 
|; or into the gardens. The main bath surround is about 
| 2 ft. below the level of the terrace, so as to catch the 
| Waves as they come over the sides. Eddies and currents 
caused by the swimmers are broken by unusually wide 
troughs. There is a paddling and fountain pool 40 ft. 
in diameter at the eastern end of the building. This 
can be equipped with a circular revolving stage for 
|entertainment purposes. On the higher level a non 
bathers’ terrace runs along each side of the building 
It is intended that these terraces shall be used for 
dancing and they are therefore provided with their 
own restaurants. Both the bathers’ and the non 
bathers’ terraces can be covered with removable stee! 
staging, thus allowing the fixed seating capacity of 
the bath, which is about 4,500, to be increased to 
12,500. The permanent seats cantilever off the risers of 
the terrace so that no legs are required, while the tem- 
porary seats will be fixed to the staging or to slots 
in the terraces, which alsoallow free circulation of the air. 
The main building contractors were Messrs. Holloway 
Brothers (London), Ltd., 157, Millbank, London, W.1. 

The ventilation is natural, the height of the building 
being sufficient to ensure the necessary changes of air 
by stack action. In the winter, however, artificial 
heating will be provided by 42 unit heaters placed 
under the main galleries, and these will be supplied 
from two electrically-heated boilers, each of which 
has an electrical rating of 870 kW. Water is drawn 
from these boilers to a series of four 9,000-gallon 
storage tanks by circulating pumps, and these tanks, 
in turn, feed the heaters through a mixing valve. The 
same boilers also supply filtered water for heating th 
swimming pool and, in addition, feed a separate 
2,000-gallon tank, from which the hot-water requir 
ments for washing in various parts of the building ar 





drawn. This tank is equipped with two banks of 
30-kW heaters, and is supplemented by fourteen 
ll-gallon and two 30-gallon pressure-type heaters, 


which are installed in the various lavatories. 

The electricity for water-heating purposes, as well 
as for lighting, is obtained from the mains of the 
North Metropolitan Electric Power Supply Compa 
| at a pressure of 11kV, and is stepped down to 415 volts 
in five 500-kVA transformers. The current for heating 
the boilers is taken from the low-tension "bus bars to 
which these transformers are connected through an 
automatic circuit-breaker with a rupturing capacit) 
| of 500,000 kVA. Interlocks are provided, so that the 
| boilers will be switched off if the circulating pumps 
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THE EMPIRE SWIMMING POOL, WEMBLEY. 


CONSTRUCTED TO THE DESIGNS 


OF 


SIR OWEN WILLIAMS, M.INST.C.E., 
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fail, and so that they cannot be switched on unless 
the pumps are running. Time switches are also 
provided, so that current is only taken during off- 
peak hours. Control over the energy consumption 
is further effected by the load and the temperature of 
the water at the boiler outlets. When any of these 
controls operate, the current is automatically reduced 
before the circuit-breaker actually opens. When they 
are being used for heating the water in the pool, the 
boilers are under the control of a thermostat in the 
return main, so that the temperature is maintained 
within a degree or so of the desired value, The whole 











of the heating and hot-water supply installation was 
carried out by Messrs. James Coombe and Sons, 
Limited, Southampton-street, London, W.C.1, the 
boilers, controls and electric water-heating equipment 
being supplied by Messrs. Bastian and Allen, Limited, 
12, Church-road, Hanwell, London, W.7. During 
the hot weather it will be possible to pass cool ‘water 
from the refrigerating plant through the heaters. 
This plant will, however, mainly be used for 
freezing water in the skating rink and, like 
the heating equipment and substation, is accommo- 
dated in the basement of the building, It was supplied 
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by Messrs. L. Sterne and Company, Limited, Glasgow. 
Also in the basement and behind the deep end of the 
pool is a chamber, visible in Fig. 1, in which the wave- 
making machinery is installed. This was designed 
and. manufactured by Messrs. Paterson Engineering 
Company, Limited, Windsor House, Kingsway, Lon- 
don, W.C.2, who also supplied the filtration plant. 
It consists of four hydraulic plungers in reinforced- 
concrete boxes, an arrangement which has the advantage 
that it does not project above the bath. The pool is 
also surrounded by a subway, in which lights are 
placed, These project beams under the water through 
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port holes which are placed in the sides and are fitted 
with panes of armour-plate glass 20 in. in diameter. 

rhe consulting engineer for the whole of the building 
and its equipment was Sir Owen Williams, M.Inst.C.E., 
», St. George’s-road, London, S8S.W.1, who started to 
prepare the drawings on October 3, 1933. 
commenced the same month under the charge of 
Mr. A. H. Clark, as resident engineer, and emerged 
sbove ground level last February. The roof itself 
was entirely constructed during May. Work has, 
therefore, been completed in an extraordinarily short 
time 








TENDERS. 


Wer have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference numbers 
appended being epnned in all cases. 

Fish Plates—The supply of 2,000 pairs of fish plates 
for 19-84 kg. rails of the Santa Cruz type. The Viacao 
Ferrea do Rio Grande do Sul, Porto Alagre. Septem- 
her 10 (Ref. No. G.Y. 14,091.) 

Voter Vehicles-—The supply of 3 gulley flushers, 
t heavy lorries, | electric transport car, and 1 light lorry. 
The Ministry of Public Works, Tanzim Department, 
Cairo. September 15. (Ref. No. G.Y. 14,092.) 

Rail Motor Trolleys.—The supply of | or more 3 ft. 6 in. 
gauge 7 seater inspection motor trolleys, one or more 
ft. gauge 7 seater inspection trolleys, and light inspec 
tion motor trolleys for the same gauges. The South 
\frican Railways and Harbours Administration, Johan- 
nesburg September 24 (Ref. No. G.Y. 14,089.) 

High Tension Isolating Links._-The supply of 2,000- 
olt, 200-ampere outdoor-type isolating links. The 
Johannesburg Municipality, South Africa August 25 
(Ref. No. A.Y. 12,517.) 

lronclad ('ut-outs I'he supply of 3,000 
25-ampere single-pole ironclad service cut-outs Cape 
Town Electricity Department, South Africa August 29. 
Ref. No. A.Y. 12,518.) 

Hydro-Electric Plant The supply of one Francis-type 
turbine of about 450 h.p., one 3-phase alternator, one 
oil-cooled transformer, switchgear, <&« The Muni 
ipality of Ponta Delgada, Azores. November 5. (Ref. 
No. A.Y. 12,504.) 

Locomotives The supply of locomotives and tenders. 
The Port and Railway Administration, Mozambique. 
October 25. (Ref. No. G.Y. 14,067.) 

Gias-Engine Plant rhe supply of a gas producer, gas 
engine, alternator and distribution board. The Port 
und Railway Administration, Mozambique. October 15. 
(Ref. No. G.Y. 14,075.) 

Cast-lron Pipes and Valves.—The supply of cast-iron 
pipes, valves and accessories. The Sanitation Depart- 
ment of the Province of Buenos Aires, Buenos Aires 
September 12 (Ref. No. G.Y. 14,094.) 

Turbo Alternator and Power Plant.—-The supply of 
power-station plant, including turbo-alternators, rotary 
converter, boilers, switchgear, &c., for the Saidpora 
Power Houses of the Eastern Bengal Railway. The 
Indian Stores Department, Calcutta September Ll. 
(Ref. No. A.Y. 12,519.) 


Service 





CONTRACTS. 
Messn Tur BRookr MARINE CONSTRUCTION 
Limirep, have recently booked an order for 
one of their 3-litre racing engines for installation in a 
wmall Thornyeroft skimmer belonging to Mr. Jordan, 
Uireat Yarmouth 


COMPANY 


Messrs. Tee Brrrisnh Taomson-Hovuston Company, 
Lto tugby, announce that among recent contracts they 
have received orders for two complete Ward-Leonard 
equipments for South Africa. One is a rock hoist for 210 
tons per hour from a depth of 5,000 ft., and the other a 
main hoist to take 1,296 men per hour from the same depth 


Work was | 


ENGINEERING. 


| PERSONAL. 


Tue Instrrures or PATENTEES state that they have | 
removed from 39, Victoria-street, S.W., to larger pre- 
| mises at No. 10, Victoria-street, Westminster, S.W.1. 
KENNEDY AND Donkry, 8, Broadway, | 
Westminster, 8.W.1, announce that Mr. J. M. Kennedy, | 
having been appointed an Electricity Commissioner, | 

| 
| 
| 





| Messrs 


has retired from partnership in that firm, which, how- 
} ever, will continue to practise under the same name 
and with the same staff. 

We understand that Messrs. VANApium, 64, Victoria- 
street, London, 8.W.1, will in future represent Messrs. 
The Brook Marine Construction Company, Limited, in 
connection with business relating to their 2/5 h.p. single- 
cylinder “* Dingy *’ motor. 

Tae Hartanp EnNGIneerInc Company, LimiTED, 
Alloa, have recently received an order from the City of 
Riga, Latvia, for a of about 700 h.p., 
capable of deliver: 1,000,000 gallons of water per 
hour. The pumps wil be of the firm’s Spixoglide type, 
electrically driven, and other electrical plant is included. 

Tae Rr. Hon. Sm Matcotm A. Ropertson, P.C., 
G.C.M.G., will become president of the Incorporated 
Sales Managers’ Association in September, in succession 
to Sir Francis Goodenough, who then retires. 

We are informed that Mr. E. Taisor has joined the} 
staff of Messrs. Brooke Marine Construction Company, | 
Limited, Lowestoft, and will take charge of production. 

Mr. F. E. Respeck, chairman and managing director 
of Messrs. Harland and Wolff, Limited, has been ap- 
pointed a Director of the Northern Counties Committee 
of the London, Midland and Scottish Railway Company. 

Messrs. Tue A.C.-Spatnx Sparxine Pivue Company, 
LIMITED, state that they have removed their offices and 
the greater part of their works from Birmingham to 
Dunstable, Beds. which will be their postal address in 
future. | 


BOOKS RECEIVED. 
Transactions of the Institution of Chemical Engineers. 
Volume 11 1933. London: Offices of the Institu- 
tion 
Machine Drawing. By E. F. Tozer and H. A. Risine. 
| London: MeGraw-Hill Publishing Company, Limited. 
[Price 18s. net 
Engineering Drafting. By W. G. Smrra London : 
| MeGraw-Hill Publishing Company, Limited. [Price 
| 138. 6d. net. | 
Swimming Bath Water Purification By F. WILKINSON 
and F. J. Forry. London: The Contractor's Record, 
Limited. [Price 12s. 6d. net.| 
| A Century's Progress in Jute Manufacture, 1833-1933. 
| By T. Woopnovuse and A. Branp. Dundee: David 
Winter and Son. [Price 7s. 6d. net.] 
| Bacon's Commercial Engineering. By James Bacon. 
| London: Crosby Lockwood and Son, Limited. [Price 
6s. net 
| Air Licences. By T. STannore Spricc. London: Sir 
Isaac Pitman and Sons, Limited. [Price 3s. 6d. net.]} 














Department of Scientific and Industrial Research : Building 
Research. Special Report No. 22. Mechanical Pro- | 
perties of Bricks and Brickwork Masonry London : 


H.M. Stationery Office [Price ls. 3d. net.] 

The Design of Electrical Machinery By H. Corron 
Oxford University Press. London Humphrey 
Milford. [Price 24s. net.] 

Mechanics 1 Textbook for Engineering Students. By | 
F. Garpner. Oxford: University Press. London ; | 
Humphrey Milford. [Price 7s. 6d. net.) 

University of Illinois. Engineering Experiment Station. | 
Bulletin No. 263. The Bearing Value of Rollers. By 
W. M. Wirsos Price 40 cents.}] No. 264. The 
Strength of Screw Threads under Repeated Tension. 
By H. F. Moore and P. E. Henwoop. [Price 
25 cents.) No. 265. Application of Model Tests to the 
Determination of Losses Resulting from the Trans- 
mission of Air Around a Mine Shaft Bottom Bend. By 


C. M. Srrn [Price 30 cents Urbana, Ill Uni- 
versity of Lilinois. 

De partment of Overseas Trade No 577 Economic 
Conditions in {ngola ( Portuguese West i frica), 


(March, 1934). Report By G. H. Buniockx. Lon- 





The first will be capable of dealing with peak loads of 
0.00 hop. and the second of 6,160 h.p Two large | 
llener Ward-Leonard sets are also in hand for South 
\frrea, and a further Ward-Leonard set for installation | 
inderground 








Enreance Lientiwa ar THe Mersey PuUNNE! 
ERRATUM With reference to the article on Entrance | 
Lighting at the Mersey Tunnel which appeared on | 
page 100 of our issue of July 27, we are asked by Measrs, | 
Higgine and Griffiths, Limited, 21, Orchard-street, 
London, W.1, to emphasise that they carried out the} 
special lighting at the four entrances, the iron stendende | 
ind architectural bronze fittings and lanterns being made 
by Messrs. H. H. Martyn and Company, Limited, Chel | 
tenham They were also responsible for the design, 
supply and erection of five special revolving fittings and | 
for 29 amaller lamps carried on concrete posts 


Researcn Work in AvTomospiLe ENGINEERING 
We are informed by the Institution of Automobile 
Engineers that, in view of developments in connection 
with the work of their Research and Standardisation 
Committee, the appointment has been decided upon of a 
Director of Research. The appointment will carry with | 


| 
} 


it not only the planning and supervision of the actual | 
research work in which the Committee is interested, 
but the responsibility for establishing useful contacts | 
with those engaged in similar work, and with the in- | 
dusts both at home and abroad | 





don: H.M. Stationery Office [Price ls. 6d. net.] 

Annual Report of the Minister of Mines of the Provinces 
of British Columbia for the Year ended 31 December. 
1933. Victoria, B.C Government Printing Bureau. 
{Price 50 cents.) 

Alternating Currents. By L. 1 \ecrr. London 
Macmillan and Company, Limited Price 5s. net.] 
Mine Cooling by Devaporised Compressed Air. By 
8S. E. T. Ewrne and A. L. Ee@an Johannesburg : | 

Radford Arlington, Limited. | 

Mines Department. Safety in Mines Research Board. 
Paper No. 85. Simultaneous Shot-Firing. London : | 
H.M. Stationery Office. [Price 6d. net.) 

The Diffraction of X-Rays and Electrons by Amorphous 
Solids, Liquids and Gases. By J.T. Renpauy. Lon- | 
don : Chapman and Hall, Limited Price 21s. net.] 

Minutes of Proceedings of the Institution of Civil Engineers. | 
Volume 236. 1932-33. Part 2. Edited by H. 
Jerrootr. London: Offices of the Institution. 

Canada. Department of Mines. Mines Branch. No. | 
742. Limestones of Canada. Their Occurrence and | 
Characteristics. Part Ll. Maritime Provinces. By 
M. F. Govupner. Ottawa: Department of Mines. 
Mines Branch. [Price 50 cents.) 
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LAUNCHES AND TRIAL TRIPS. 


** REEFFLOWER.”"—Steam trawler for fishing in the 
northern waters of Iceland and the White Sea. Triple- 


|expansion steam engines. Launch, July 27. Main 


dimensions, 155 ft. by 26 ft. by 15 ft. Built by Messrs. 
Cochrane and Sons, Selby, for the Yorkshire Steam 
Fishing Company, Limited, of Hull. Engines by Messrs. 
Amor and Smith, Limited, of Hull. 

“ Dorset.”—Twin screw motor ship. Propelling 
machinery two sets of Sulzer- Diesel engines (see page 110). 
Launch, July 28. Overall length, 513 ft. ; deadweight, 
over 13,500 tons. Built by Messrs. Workman Clark 
(1928), Limited, Belfast, for the Federal Steam Naviga- 
tion Company, Limited, for the New Zealand and 
Australian service. 

“ Wycuwoop.”—Cargo steamer. Triple-expansion 
engines by Messrs. The North Eastern Marine Engineer 
ing Company, Limited, Sunderland. Launch, July 26. 
Main dimensions, 306 ft. by 44 ft. 6 in., by 21 ft. 6 in. 
Built by Messrs. 8. P. Austin and Son, Limited, Sunder- 
land, for Messrs. Wm. France Fenwick and Company, 
Limited, London. 

“Hat Yuan.”—Single-screw passenger and cargo 
steamer for the China coastal trade. Triple-expansion 
steam engines. Launch, July 27. Main dimensions, 
343 ft. by 47} ft., by 17 ft. 6 in. mean draught. Built 
and engined by Messrs. Swan, Hunter and Wigham 
Richardson, Limited, Walker, Newcastle-upon-Tyne, for 
the Chinese Government Purchasing Commission of the 
China Merchants Steam Navigation Company. 

“Joun Docx.”—Twin-screw tug. Triple-expansion 
steam engines. Launch, July 26. Main dimensions 
145 ft. by 32 ft. by 16 ft. Built and engined by Messrs 
Harland and Wolff, Limited, Belfast, for the South 
African Railways and Harbour Administration. 

‘** DsuRsLAND.’’—Motor-car ferry steamer. Propelling 
machinery, 2 Vélund 450 h.p. motors. Trial trip, 
July 12. Main dimensions, 50m. by 10m. by 3-65 m. 


' Built by the Nakskov Skibsvert, Denmark, for A/S. 


Grenaa-Hundested Ferry Company. 





NOTES FROM THE SOUTH-WEST. 


CarpirFr, Wednesday. 

Wye Floods Scheme.—The Wye Catchment Board 
have decided to apply to the Ministry of Agriculture 
and Fisheries for approval of their scheme for preventing 
floods at Monmouth and for a grant towards the cost, 
estimated at about 30,0001. The Catchment Board 
Scheme is for the clearing of the river for two miles or 
so below Monmouth Bridge and for the lowering of the 
water by cutting through rocky obstructions. Fishery 
and agricultural interests have shown every intention 
of resisting the scheme. It is clained that the valuable 
salmon fisheries would be adversely affected by the 
lowering of the water, while agricultural interests claim 
that the floods enriched the land. It was also declared 
that the clearing of obstructions in the existing water 
courses would be sufficient to prevent serious flooding 
and make the scheme unnecessary. Fishery experts 
have advised the Catchment Board that the fishing 
would not be permanently affected by the scheme. 





Wye Water for Gloucester.—lt has been decided by 
the Gloucester City Council to prepare a Bill for sub- 
mission to Parliament by the Gloucester Corporation 
to augment their water supplies by taking water from 
the River Wye near Ross. The scheme is meeting with 
much hostility from various authorities 

Fumes from Nickel Works.\n view of recent com- 
plaints that fumes from the nickel works at Clydach were 


destructive of vegetation, and a report by the Inspector, 


under the Alkali Act that the harm to the vegetation 


at Clydach was due to drought, a special report is being 
prepared for the Pontardawe Council. Mr. W. J. Lewis, 
the Medical Officer of Health, did not agree with the 
report of the Alkali Inspector. The Director of Agri- 
culture has analysed the soil and a complete report is 
being prepared. 


has been 


Flood Lighting Cardiff Aerodrome.—tit 


decided by the authorities of the Cardiff City Aerodrome 
to install flood lighting to enable the aerodrome to be 
used for night flying. Steps are being taken to carry 
out this work as soon as possible. 


Great Western Railway Directors and South Wales. 
During recent years the Great Western Railway Com 


| pany have spent very large sums of money upon the 
modernisation of the South Wales Docks, extensive 
railway improvements and the reconstruction of the 
latest lines of the Cardiff General and Newport General 
Stations, the outlay involving some millions sterling. 
Sir Robert Horne, Chairman of the Company, with 
several Directors, the General Manager and the chief 
officials, visited Cardiff on Wednesday and Newport on 
| Thursday to inspect these works, and opportunity was 
taken to invite many of the leading South Wales business 
men to jom in the inspection and in the luncheons 
which followed at the respective towns. Opportunity 
was also taken to inspect the large new silos, grain stores 
}and mills of Messrs. Spillers, Limited, at Cardiff, which 
| were opened a few months ago, and also to visit the 
| site upon which the British (Guest Keen Baldwins) Lron 
| and Steel Company, Limited, are expending 2,000,000. 
| on new iron and steel works at Cardiff. 


Proposed Arsenal in South Wales.—Llanelly Corporation 


Die Kosten der Lichtbogenschweissung. By F. von | Were asked by the Burryport Council to support th 


Merer. Berlin V.D.1.-Verlag, G.m.b.H. 
1-90 marks.) 

Streases on Aerial Ropeways. By A. I. DonKkeELsky. | 
Leningrad and Moscow : Engineering and Metallurgical 
Institute 


[Price 5 roubles 50 kopecks.] he 


{Price | @pplication of that Council to the Government to con 
| sider the old Pembrey 


Ammunition Works in thei: 


quest for a suitable site for a large arsenal in South 
Wales. The 


Pembrey Ammunition Works, which 
overs a large area, was a very busy place during the 
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war, but since then it has been unused. Llanelly Cor- 
poration, however, by 11 votes to 6, declined the assist- 
ance desired, it being urged that there was something 
better to be done in the world than produce imple- 
ments of war. 

Motor ’Bus Centre at Newport.—Newport ee 
have decided to acquire compulsorily a plot of land of 8,513 
square yards in Dock-street, at a cost of about 40,000I., 
for a motor "bus centre and garage, &c. Application 
has been made to the Ministry of Health and the Ministry 
of Transport for sanction to a loan repayable over sixty 
years, involving $d. rate in the pound. Cardiff Cor- 
poration and a well-known "bus enterprise have acquired 
land for the purpose of a joint "bus enterprise. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 
Now that the local holidays are 
over, Operations are once again in full swing at the 
various steelworks in this area. Although Leaking» 
have not been very heavy lately there are quite a number 
of orders on hand to ensure the steady running of plant 
in the meantime. Inquiries are encouraging and a good 
tone exists all round. In the black-steel sheet trade the 
demand for the heavier gauge sheets is well maintained 
and home consumers have been very prominent buyers 
recently. The export trade, however, is still exceedingly 
poor, with galvanised sorts especially so. Prices show 
no change and are as follows :—Boiler plates, 91. per ton ; 
ship plates, 8/. 15s. per ton ; sections, 81. 7s. 6d. per ton ; 
black-steel sheets, 4 in., 8l. 10s. per ton, and No. 24 
gauge, in minimum 4-ton lots, 101. 10s. per ton; and 
galvanised corrugated sheets, No. 24 gauge, 13. per ton, 
in minimum 4-ton lots, all delivered Glasgow stations. 

Valleable-Iron Trade.—A quiet tone prevails in the 
malleable-iron trade of the West of Scotland as order 
books have not been added to greatly during the holiday 
stoppage. Specifications on hand will keep the works 
in employment for the present, but the future is a matter 
of serious concern and broken time is very likely to be 
the order of the day before long. The re-rollers of steel 
bars are still quiet and as the import of Continental bars 
has been on a large scale during recent weeks they are 
finding much difficulty in securing a sufficient number of 
orders to keep their plant running. The following are 
the current market quotations :—‘‘ Crown” rs, 
9l. 15s. per ton for home delivery, and 91. 5s. per ton for 
export; and re-rolled steel bars, 8/. 12s. per ton for 
home delivery, and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—The production of Scottish 
pig-iron was somewhat reduced during the holiday 
period, one or two furnaces having been damped down 
for repairs, but ample stocks are held by makers to 
meet all calls. The demand however was not heavy and 
the inquiry in the market now does not represent a very 


Scottish Steel Trade. 


heavy tonnage. To-day’s market quotations are as 
follows :—Hematite, 7ls. per ton, delivered at the steel 
works ; and foundry iron, No. 1, 72s. 6d. per ton, and 


No. 3, 70s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments——The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, July 28, only amounted to 200 
Of the total, 155 tons went overseas and 45 tons 
coastwise. During the corresponding week of last year 
the figures were 44 tons overseas and 318 tons coastwise, 
making a total shipment of 362 tons. 

Wages in the Manufactured Iron Trade.—The joint 
secretaries of the Scottish Manufactured Iron Trade 
Conciliation and Arbitration Board had been informed 
by Mr. Wm. F. Andrew, C.A. Glasgow, that he has 
examined the employers’ books for May and June, 1934, 
and certifies that the average net selling price brought 


tons. 








out is 91. 10s. 11-74d. This means that there will be 
no change in the wages of the workmen. 
RADE IN Syria.—A confidential report on markets 


for galvanised sheets in Syria, based on information 
received from H.M. Consul-General at Beyrout and 
H.M. Consuls at Damascus and Aleppo, can be obtained 
by firms of the United Kingdom who are qualified for 
entry on the Special Register of the Department of Over- 
seas Trade, 35, Old Queen-street, London, 8.W.1. In 
making application to the Department the reference 
number G.Y.14031 should be quoted. 


‘xe Lystrrution or Gas Enoineers.—The results 
the various examinations for 1934 in Gas Engineering 
and Gas Supply held under the Education Regulations of 
the Institution of Gas Engineers would seem to show that 
policy of the Institution with regard to technical 
education is fully endorsed by the industry. The number 
candidates examined was 446, as against 417 in 1933, 
nd 60 in 1924. Of these entries, 98 candidates failed in 
1934, and 95 in 1933, that is, the number of successes was 
greater this year while the number of first class “ dis- 
netions ” was 60 per cent higher. This improvement 
y be partly accounted for by the increasing number of 
students entering the gas industry from the universities 
nd public schools. and the recognition of the position 
the Institution in the industry is no doubt a factor in 
well-sustained entries for the diplomia and higher 
‘de certificates which are among the qualifications 
1dmittance toit. The report of the Board of Examin- 
s both candid and practical, and, as it is appended 
the detailed statement of results, may well, if studied by 
th successful and unsuccessful candidates, lead to still 
rther improvement. As the production of gas has 
reased by 48 per cent. in the t twenty years, the 
ed for a properly trained personnel, on both the manu- 
turing and distributing sides, is evident. 


t 


t 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFrEecD, Wednesday. 

Iron and Steel.—The seasonal cache io the demand 
for certain classes of raw and semi-fini materials 
has become more pronounced. The output of steel 
ingots and castings for the past month is almost certain 
to show a decline as compared with May and June, 
Though the official statistics are not available for the 
latter month it is freely predicted that the output for 
that period will constitute a monthly record. The 
decline in buying is expected to be of only temporary 
duration. Many firms are engaged in stock-taking, 
which, coupled with holiday influence, has had the effect 
of retarding forward buying. The call for basic steel 
billets is considerable, while acid materials are in stronger 
request than a year ago. Activity in the heavy 
machinery and engineering branches is more wide- 
spread. The Bank-Holiday shut-down at some works 
will be shorter than for many years. The majority 
of firms will close down from Friday night until Wed- 
nesday morning. Prolongations beyo that will be 
exceptional. The position as regards railway rolling 
stock shows little change. ucers are anxiously 
awaiting the putting into operation of big development 
schemes in South Africa, India, and South America. 
The call for ship steel, forgings and castings has been well 
maintained. Sheffield is doing an improving business 
with foreign gold-mining enterprises. One firm has 
received a big order steel! balls, while others are supplying 
ag for gold-ore washing and refining purposes. 
There is a steady run on steel fittings, and electrical 
apparatus. Newly industrialised countries are pe arabes 
for Sheffield-made steelworks machinery and relat 
equipment. Firms specialising in the production of 
stainless steels are accounting for record outputs. In some 
instances difficulty is being experienced in meeting 
commitments, and additional plant is to be laid down. 
The motor car trade is a particularly good customer of 
local makers of automobile steel and fittings. The tool 
trades are forging ahead in several important directions. 
Overseas requirements are mofe substantial. The 
Colonies are good customers. Several countries that 
at one time brought the major portion of their supplies 
of tools and implements from Germany are showing an 
increased disposition to buy British goods. Lithuania, 
in particular, is a better market than for several years. 
Engineers’ tools are an active line. Little headway is 
made by makers of coalmining equipment. Farm and 
garden implements are steady on home account, but 
plantation tools are a weak section. 

South Yorkshire Coal Trade.—Export continues on the 
quiet side. Improvement is reported in several classes 
of fuel on inland account. There is a steady demand for 
industrial fuel. The iron and steel trades are taking 
increased quantities. Brisk business is being done in 
steams. The railway companies are ordering more 
freely, largely on holiday account. Difficulty is being 
experienced in meeting the needs of smalls. The house- 
coal market is weak. New business is difficult to secure 
despite the offer of attractive quotations. Foundry and 
furnace cokes are steady, while a better trade is being 
transacted in gas coke. Quotations are: Best branch 
handpicked, 23s. to 25s. ; Derbyshire best house, 19s. to 
2ls.; Derbyshire best brights, 16s. 6d. to 18s.; best 
screened nuts, 16s. to 17s. ; small screened nuts, 148. to 
15s.; Yorkshire hards, 16s. to 17s.; Derbyshire hards, 
16s. to 178.; rough slacks, 88. to 9s.; nutty slacks, 7s. 
to 8s. 6d.; smalls, 5s. 6d. to 6s. 6d. 





AUSTRALIAN INTERNATONAL Motror EXHIBITION.— 
A report, based on information received from H.M. Trade 
Commissioner, Melbourne, of the International Motor 
Exhibition of Victoria, Australia, is obtainable by firms 
qualified for entry on the Special Register of the Depart- 
ment of Overséas Trade, 35, Old Queen-street, London, 
S8.W.1. In making application the reference number 
G.Y.14086 should be quoted. 


OPENINGS FOR UNIVERSITY GRADUATES.—Last summer 
the Department of Business Administration of the 
London School of Economics adopted a policy, which was 
designed to bridge the gap between university study and 
entry into business. They induced half-a-dozen well- 
known firms to offer appointments to selected candidates 
on condition that the Department’s specialised business 
course was taken. The result has been so successful that 
more firms are to be brought in. Further particulars of 
the scheme, which is restricted to university graduates, 
can be obtained on application to Mr. Jules Menken, 
11, Clement’s Inn-passage, London, W.C.2, 


Unrrep States Copper Inpusrry.—According to a 
summary issued by the United States Bureau of Mines, 
dealing with conditions obtaining in 1933, the smelter 
production from domestic ores suffered a decline in 
that year, the output amounting to eo 33 _ cent. 
of the average for the five-year period, 1928-32. Pro- 
duction of copper by mines decreased about 17 per cent., 
but refinery production from domestic ores showed an 
increase of 8 per cent. The ave ice of copper 
delivered in 1922 was slightly above that for 1932, which 
figure was the lowest price ever - The total 
stocks of refined and unrefined copper at the end of 
1933 were 13 per cent. below those in hand in 1932, 
though they still remained 19 per cent. above the average 
for the 1928-32 period. Imports of unmanufactured 
copper and exports of metallic co were both only 
41 per cent. of the average for the five-year period. The 
quantity of new copper indicated as withdrawn from 
supply for domestic consumption was only 56 per cent. 
of the average for the same period. 











NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Supply of Cleveland pig- 
iron is ample for nt needs. Stocks are likely to 
increase a little over the holiday season, but the prospect 
of additions to the low stocks is of little moment, par- 
ticularly as autumn requirements promise to be on a 
scale that may necessitate enlargement of output. 
Much of the limited make is going into consumption 
at local works. Deliveries to Scotland are improving 
despite increasing substitution there of Scotch and other 
irons for purposes for which Cleveland pig is used. 
Demand from abroad is still very light. Bates are 

to grant substantial concessions to secure 
overseas trade, but are still unwilling to reduce quota- 
tions to a level sufficiently low to compete successfully 
with sellers of iron of other home districts and with pig 
producers on the Continent. Terms of sale for export 
still vary a good deal after individual bargaining and 
are difficult to ascertain definitely. For other business, 
market rates are ruled by No. 3 g.m.b. at 67s. 6d. for 
consumption at local works, 69s. 6d. for delivery to 
North of England areas beyond the Middlesbrough 
area, 67s. 3d. delivered Falkirk, and 70s. 3d. delivered 
Glasgow. 

Hematite.—East Coast hematite producers are well 
placed as regards orders, some of which are for delivery 
well ahead. Values tend upward, due mainly to threat- 
ened increase in cost of production by a rise in coke and 
ore prices. Under such conditions, makers hesitate to 
enter into further contracts at present prices. Just at 
ae output is barely absorbed, but stocks are not 

and some producers have virtually no iron stored. 
Quotations for shipment overseas are irregular, but too 
high to compete with the low prices accepted for Con- 
tinental iron in markets abroad. For other trade, fixed 
delivery prices are rigid on the basis of No. 1 quality 
at 68s. here, 74s. to 77s. supplied to various parts 
of Yorkshire, 70s. Northumberland and Durham, and 
75s. Scotland. 


Foreign Ore.—Sellers of foreign ore confidently look 
for upward movement in prices, and are not disposed 
to negotiate for delivery over periods ahead, except 
on higher terms than are named for early supply of 


small quantities. The market quotations for best 
rubio remains at 17s. c.i.f. Tees. 
Blast-Furnace Coke.—Durham blast-furnace coke 


quotations keep at the equivalent of good medium 
qualities at 20s. delivered to Tees-side works, but sellers 
are not keen to do- business. 


Manufactured Iron and Steel.—Aggregate output of 
semi-finished and finished iron and steel continues 
heavy. Producers of semis have made a few sales. 
Heavy-steel manufacturers have quite a lot of work 
to execute, and producers of railway material have 
fairly substantial contracts to complete, but output 
of shipbuilding requisites still falls very short of what 
could be desired, and export orders for sheets would be 
very welcome. Principal market quotations stand : 
Common iron bars, 91. 12s. 6d.; packing (parallel), 81. ; 
packing (tapered), 101. ; steel billets (soft), 51. 128. 6d. ; 
steel billets (medium), 71. 2s. 6d steel billets (hard), 
7l. 12s. 6d.; iron and steel rivets, 111. 10s.; steel ship 
plates, 8/1. 15s.; steel angles, 81. 7s. 6d.; steel joists, 
81. 15s. ; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons and over, and 91. for smaller lots ; fish plates, 
121. 10s.; black sheets (No. 24 gauge), 101. 10s. for 
delivery to home customers, and 91. 5s, f.o.b. for ship- 
ment abroad ; and galvanised corrugated sheets (No. 24 
gauge), 131. for delivery to home customers, and 111. 5s. 
f.o.b. for shipment overseas. 


Scrap.—tThere is little demand for iron and steel 
scrap, and prices are weak. Light cast-iron is offered 
at 42s., heavy cast-iron is no more than 478. 6d. ; 
machinery metal can be readily bought at 50s., and 50s. 
is a full re for heavy steel. 





British Inpustries Farr, 1935.—We are informed 
that over 92 per cent. of the available indoor exhibition 
— at the Birmingham Section of the next British 

ndustries Fair has been applied for. The outdoor area 

at Castle Bromwich is being increased from 50,000 sq. 
ft. to 200,000 sq. ft. and the change of date from February 
to May should make this more attractive. 





Roap Accrpents IN Great Britain.—aA return issued 
by the Ministry of Tra rt shows that during the 
week ending July 21, 1934, 114 persons were killed on the 
roads of Great Britain, and 29 other persons, who had 
previously been injured, died. In addition, 5,262 persons 
were injured. The total killed and injured since 
March 11, when the return was instituted, was 2,553 and 
87,920 respectively. 


Tue ProressionaL Criasses Arp Councii.—The 
annual report of the Professional Classes Aid Council, 
251 Brompton-road, London, 8.W.3, indicates the useful 
work that is being done to relieve the distress which 
exists among the professional and other highly educated 
classes. Assistance is given less in the form of doles than 
in a form which will allow temporary disabilities to be 
met, or a “ bridge to be built” which will result in a 
fresh start being possible. Some 1,345 cases came under 
review ducing tie year, but there is unfortunately a lack 
of funds which prevents this body from being as useful 
aa it otherwise might. Special attention is paid to the 
education of children whose parents may be in temporary 
or permanently straitened circumstances, 
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Vol. CX XXVIII. No. 3577. 
THE WORK OF THE SHIP-MODEL 
TANKS. 

Sir ArtTHUR EppINGTON has observed, in one of 
his addresses on relativity, that although a pig 
stratified into rashers might provide a biologist 
with studies of absorbing interest, he would obtain 
a better idea of how the animal functioned by 
contemplating the complete pig. 

That tire recent Summer Meeting in London of 
the Institution of Naval Architects should bring this 
analogy to mind is due solely to its peculiar fitness. 
In no sense is it derogatory; for, extending the 
parallel a stage further, whilst a certain domestic 
utility may attach to the complete pig, the maximum 
return of nourishment can only be enjoyed after it 
has been dissected, and the rashers separately 
submitted to the appropriate heat-treatment. 

William Froude, eulogised by Sir Westcott Abell 
in the first paper delivered, may be said to have 
applied both methods of study to the problems of 
ship resistance. Having first philosophically sur- 
veyed the subject, he set to work in the pioneer 
tank at Chelston to examine the separated com- 
ponents, and later, in open water, carried out the 
complementary towing trials with H.M.S. Grey- 
hound. The opportunity to emulate them has been 
the “baton in the knapsack” to every tank 
superintendent for the last half-century. 

To-day, as Lord Stonehaven described in his 
presidential address, more than a score of experiment 
tanks are in active operation, to an increasing 
extent on more or less routine tests of a commercial 
character, but still pursuing at every opportunity 
the more rarified investigations designed to confirm, 














qualify or extend the pure theory to the point 
where the last vestiges of empiricism shall become 


of importance, from the barge to the battleship, 
has been taken in review, but, so far as may be 
judged from the comments of the investigators 
themselves upon each other’s work, finality is no 
more imminent in this than in any other department 
of science. The complete Organon of the Rational 
Art of Ship Design is still only in the form of notes ; 
possibly its eventual editor is, as yet, unborn ;_ but 
already the work accomplished is so extensive, its 
origins so widespread, and its expression so diverse, 
that the need is felt for some greater uniformity of 
method and nomenclature. 

Good work has been done to this end by the 
Hague Conference of Tank Superintendents, at 
which the representatives of eight nations attended. 
| The meetings of the Institution of Naval Architects 
| drew delegates from 12 tanks, in ten countries, 
| in addition to the responsible officers of four British 
|establishments. The importance of such an event 
is manifest. Opinion may not be unanimous on the 
|value of the public discussions, which at times 
hardly rose to the occasion, but this feature, after 
all, is a very imperfect criterion. The real value 
may be expected to lie in the personal contacts 
effected, and the unofficial and unpublished ex- 
changes of views resulting from them. 

The programme of papers embraced practically 
every department of research in ship resistance and 
doubtless was planned with that intent. Engineering 
was rather conspicuously absent, which possibly 
explains the thin attendance on occasions; the 
engineers being absent also. For various reasons 
this is to be regretted. In a society which meets 
only at comparatively long intervals, no oppor- 
tunity should be missed of promoting the closer 
association of its constituent interests, and a 
programme appealing mainly to a very limited 
section, in a convention of the whole institution, 
lies open to a certain degree of criticism on that 
account, however excellent it may be in other 
respects. 

The modern tendency towards ever-greater 
specialisation is not to be resisted, even though it 
may involve changes in demarcation, as, for 
example, the gradual transference of propeller 
design to the domain of the naval architect, leaving 
to the engineer only the mechanical problems of 
construction and fitting. But the need for mutual 
understanding persists no less strongly than before, 
and if a paper or two on cognate engineering subjects 
could have been included without undue interference 
with the general plan of the meetings the principal 
motif would not have been adversely affected, and 
the atmosphere of common interest would have been 
better emphasised. 

The 14 papers before the meetings have been 
summarised, with the discussions, in recent issues 
of ENGINEERING, and need not be individually 
reviewed, being in the main extensions of earlier 
researches of the types made familiar at previous 
meetings of the Institution; but two themes 
recurred at such frequent intervals as to invite 
some further reference—namely, international uni- 
formity in the presentation of tank results, and the 
confirmation of model tests by the towing of actual 
ships in open water. It is convenient to consider 
them in this order, although in point of importance 
the sequence should be reversed. Uniformity, 
however devoutly wished, aims at no higher purpose 
than increased ease of comparison, and perhaps 
some small reduction in the risk, not really serious 
when the work is in skilled hands, that errors may 
occur in the conversion from one system to another ; 
but full-size trials provide data for the checking of 
tank experiments and deductions that can be 
obtained with equal directness in no other way. 
Professor T. B. Abell’s case for international 
agreement on notation and arrangement was well 
argued, but hardly with sufficient force to discount 
the counter-arguments recognised by R. E. 
Froude more than 45 years ago and quoted in the 
paper. There can be no question that, up to a 
point, a closer co-operation in certain details of 
procedure is both desirable and practicable as a 
means of avoiding such difficulties as Mr. G. 5. 
Baker encountered in seeking to compare Mr. Yama- 
gata’s conclusions, presented at the Thursday 
meeting, with those in his own paper on propeller 








obsolete and unnecessary. Every current ship-type 





design, of the previous day. 
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There is equally little room for doubt, however, 
that any such innovations should be narrowly 
controlled and not suffered to get out of hand, as 
committee-directed legislation is rather liable to do. 
There can be no real advantage in imposing upon 
the staffs of the federated tanks some Procrustean 
mode of thought and expression, perhaps entirely 
alien to the natural mental processes of the indi- 
viduals most intimately concerned with actual 
computation. 

The policy already adopted by the Hague Con- 
ference, of tentative modification of details for a 
trial period of reasonable duration, appears to carry 
the principle as far as it can judiciously be pressed, 
ut any rate in the early stages. It is proposed, as 
Mr. Baker mentioned in his remarks on Professor 
\bell’s paper, that a report on the effect of the 
decisions made at last year’s Conference should be 
printed as an appendix to the I.N.A. Transactions. 
The suggestion may perhaps be offered here, that 
with this report as a basis the subject might be 
tabled for a further discussion at the next Spring 
Meeting of the Institution. 

On the other topic, the call for more full-size 
towing tests, a much greater unanimity was evident. 
(ieneral Rota mentioned the likelihood that the 
Italian naval authorities would facilitate such trials 
in the Bay of Spezia. Professor Vice-Admiral 
Hiraga described experiments with a 77 ft. “ plank,” 
in ex-destroyer, and a tug. Lieut.-Commander 
Kell, U.S.N., spoke of an observation port built into 
the hull of a United States destroyer for the study 
of propeller cavitation. In such circumstances it is 
understandable that a note of envy should mark the 
British contributions to the discussion of these 
papers. 

The Greyhound trials are fundamental to the 
science of ship resistance and are by no means 
obsolete as a useful study; but the ship herself, 
her form, construction, copper sheathing, and 
other features, are about as far removed from 
present practice as they can well be. The desira- 
bility of a new series of open-water experiments was 
indicated by the Advisory Committee of the William 
Froude Tank ten years ago. 

There are now at the service of investigators 
means for accurate observation and fine measure- 
ment beyond any dream that William Froude can 
have entertained. These alone would almost warrant 
t repetition of his tests after an interval of 63 years, 
even though the technique of naval architecture 
had stood still meanwhile. Photographs of modern 
at speed, compared with those of their 
prototypes of the last century, show at a glance 
how very much the ship designer owes to the work 
of experiment tanks; but the papers, and even 
more the discussions, at the Institution of Naval 
Architects’ meetings, show also how much remains 
to be collated. To revert to the analogy of 
Professor Eddington, the time appears opportune 
in this country, as well as in Italy and Japan and 
the United States, to supplement the study of the 
rashers with a renewed inquiry into the functioning 
of the pig. 


vessels 





STEEL PRODUCTION IN THE 
EMPIRE OVERSEAS. 


In view of the remarks of Mr. W. R. Lysaght 
at the recent meeting of the Iron and Steel Insti- 
tute, and of the proposals of the Indian Tariff 
Board, also published recently, it is interesting 
to review some of the facts concerning possibilities 
and probabilities regarding steel production within 
the Empire overseas. Mr. Lysaght, of Messrs. 
John Lysaght and Company, Limited, Newport, is 
president of the Iron and Steel Institute, and his 
opinions are therefore deserving of all respect. He 
has lately visited Austraha, New Zealand and South 
\friea, and, as he stated, has observed the great 
developments in the steelworks there, has been pro- 
foundly impressed, and has returned home to report 





that the Broken Hill Works in Australia are some of 


the “ finest he has ever seen, and can make pig-iron 
for less than 2/.a ton.” ‘“ We shall,” he continues, 

probably lose the Australian market in two or 
three years’ time,” and “the Australians are also 
sending stuff to New Zealand.” ‘“ The situation is 
similar in Pretoria; they have spent 4,000,000/. on 
new steelworks and are going to spend another 


| Mr. Lysaght has not mentioned, so that the position 
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1,000,0001. In a short time, they will be making the | 
whole of the material wanted in the Transvaal.” | 

While we do not go so far as to challenge state- | 
ments from such an authority, we can only hope | 
that the views expressed may be somewhat exag- 
gerated, as the future of British industry depends | 
much on confidence in its opportunities. Alarms | 
have frequently been raised in the past and have | 
shaken confidence, only later to be proved untrue ; 
and there has been a good deal of misconception 
with regard to the prospects of Dominion iron and 
steel ventures and markets. It is therefore, permis- 
sible to draw attention to a side of the picture which 





may be judged as broadly as possible. It is true 
that the situation largely depends upon tariff 
policies, but handled properly the Ottawaagreements 
surely ought to offset these, at least in some 
degree. 

Since 1881, when the Canadian Government first 
granted a subsidy, or bounty, on the production of 
iron and steel in Canada, from Canadian materials, 


reports have been circulated and predictions made | 


regarding various Dominions and Colonies developing 
great industries, so as to make themselves indepen- 
dent of imports from Great Britain and elsewhere, 
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enough to become skilled or economically useful ; 
they often drift back to their villages after saving 
a little money, and even while at work, waste much 
time. It has been shown that, on the average, 
a mining or steel firm has to face an entire change 
of unskilled labour within every three years. Skilled 
workmen from Europe or America are difficult to 
procure, and when secured they demand, of course, 
high wages. The Indian climate is not really 
favourable to hot and heavy furnace and forge work. 
Only recently an Indian representative et the Inter- 
national Labour Conference declared that India 
could not think of adopting the proposed 40-hour 
working week because of the inefficiency and costli- 
ness of Indian labour, as measured by our modern 
standards. To encourage the industry, the Indian 
Government has come to the assistance of the Indian 
iron and steel industry, with bounties and additional 
bounties, with protective tariffs and extra tariffs, 
and again with restrictions on competitive imports, 
and the recent report embodies further proposals 
of this kind, without which it appears the industry 
could not continue. Under normal prosperous 
conditions India’s steel requirements are very large, 
but her own productive capacity is still limited and 
her costs high. Imports, if prosperity returns, might 





and even with a view to competing with this country’s 
products in neutral markets. Statements of this 


kind have been circulated about Canadian, Indian, | 


Australian, New Zealand and African steel-making 
resources, and plans on many occasions in the last 
50 years, and a bulky book could have been written 
on the subject had expectations been realised. 
Twenty years ago it was stated that Canada 
would very soon be making 10,000,000 tons of steel 
and products in a year, would be completely 
independent of imports of iron, steel, and engineering 
goods, and would be conducting a big and profitable 
export trade at low prices. But to-day Canada is 
not making even 1,000,000 tons a year; she is not 
fully supplying her own market, and her exports 
are negligible. Great distances separate her iron ore 
from her coal, and the rail charges are consequently 
extremely heavy. Her supply of skilled labour is 
meagre, and wages are above competitive levels. 
She is also at a distance from neutral markets, so 


again exceed the highest pre-war tonnage, and 
| at the present time the country is well known to be 
short of railway and other equipment. 

The recent predictions regarding the steel industry 
in Australia may also be examined in the light of 
experience. Here similar ideas have been current 
both before the war and since. But in Australia, 
as in many other countries, long rail haulages for 
coal to ore, or ore to coal, or for finished iron and 
steel to ports or chief points of consumption, result 
in heavy costs, which make it difficult to carry on a 
steel industry economically or on a competitive basis 
against British or Continental European enterprise. 
Wages in Australia are also at or near the American 
level, and the successful development of a modern 
| iron, steel and engineering group of trades is heavily 
handicapped so far as export business is concerned. 
|A few years ago evidence was placed before the 
Commonwealth Government that English steel 
could be delivered in Australia, freights and tariffs 
paid, at from 2/. to 31. a ton cheaper than corre- 





that shipping costs are high, and she is thus handi- 
capped in competition. Since the war, Canada has 
imported much more iron and steel than she did 
before the first bounty was granted. 

India erected modern steelworks a few years 
before the war, and it was announced that the 
great dependency, our biggest overseas market, 
would quickly be closed to us. 
cheap coal and ore and labour, would, it was 
predicted, make millions of tons of iron and steel 
a year, and export much of it at prices we could not 
touch. But since the war, and while developing her 
own industry, aided by liberal Government bounties 
and protection, India has actually imported more 
iron and steel and products than in the last 15 years 
before she erected her first modern blast-furnace and 
steel plant. Although native fabricated steel produc- 
tion is now said to exceed consumption, demands on 
the whole have grown more rapidly than the 
country’s productive capacity, and experience has 
stressed facts at first overlooked. Indian coal is 
not the best for coking. Distances between mines 
and works in some cases, between works and ports, 
and works and the biggest consuming centres in 
India,are long, rail facilities not altogether adequate, 
and rail costs high, so that economical and compe- 
titive working and trading is difficult if not actually 
impossible, except with a considerable degree of 
protection. We believe that it costs more to carry 
steel from the Indian works to Bombay than from 
British works to that Indian city. At present India 
only produces a single grade of pig-iron at an inter- 
national competitive price, and, even so, shipment 
has to be made as “ ballast ” freight in order that the 
Indian ironmasters may get their product into Euro- 
pean and American markets. In evidence before the 
Indian Tariff Commission a few years ago, it was 
stated that the underframe steelwork for a railway 
coach cost 60/. more to make in India than to import 
from Britain, and that galvanised steel sheets 
cost 31. a ton more to make than import. Though 
Indian labour is nomimally cheap, many of the 


‘natives are not disposed to stay in the works long 





India, which has | 


sponding qualities could be produced in Australia. 

When private-enterprise iron and steel works 
were planned in South Africa about 25 years ago, 
| much was said about the resources and possibilities 
of that country. Coal and iron ore were said to be 
cheap, and black labour was plentiful. The 
market on the spot was regarded as ample to 
|ensure success. Three companies were formed, but 
they produced, among them, only a few thousands 
of tons a year, paid no dividend, and drifted into 


difficulties. Even in the circumstances of the Great 
War when supplies of iron and_ steel from 
Europe and America became scarce and _ prices 


exorbitant, the South African concerns were 
unable to supply South African requirements. 
| Later, a Government bounty of about 15s. per ton 
lon pig-iron, plus a like bounty on finished steel, 
| produced in South Africa from African materials, 
| was offered, and though prices of imported iron 
jand steel were still inflated, the South African 
| companies failed. At last, in 1927, the Government 
stepped in with a Bill to establish iron and steel 
| works designed to make the country independent 
|of imports. It was estimated that these would 
| cost 3,000,000/., and that the public would put up 
| at least half, if not the whole, of the money. Against 
| strong opposition, the Bill was carried, but it was 
|soon found that the necessary capital was not forth 
coming from private investors, and the Government 
therefore decided to provide the money from Stat 
jfunds. It was then found that 5,000,0001. would 
be required, and that that sum would only b 
sufficient to build works to produce half the tonnag: 
of iron and steel consumed in the country, making 
no allowance for the more than probable increas 
|of consumption. It may well be asked, whe! 
private enterprise, directed by practical men, an‘ 
|given a substantial bounty on output, could n 

make a success of steel production while impor' 
| were scarce and dear, whether the Government 

| likely to make a success of it now that prices a! 
|low and competition keen ? Transport charges on 
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heavy commodities, such as ore and coal and steel, 
ire high in South Africa because the distances are 
great and the gradients on the railways heavy. 
Native labour in Africa, as in India, is of little value 
for iron and steel working, and imported white 
labour is likely to be as costly in South Africa asin 
India. The production of iron and steel in Africa is 
thus likely to be very expensive. At the same time, 
requirements continue to increase, and the works 
laid down cannot, at any cost per ton, adequately 
supply the market. As for a surplus for export, at 
an international price, the idea would seem to be 
outside the bounds of reason. 








NOTES. 


SuppLy FAImLure 
ENGLAND. 


ELECTRICITY IN Soutu-East 


THe widespread failure of electricity supply, 
which occurred in South-East and East England 
about midday on Sunday, July 29, was due to a 
combination of circumstances, so unusual that a 
repetition is fortunately unlikely. Thongh the 
exact causes are not accurately known, it is possible 
to give some account of the crowded events that 
took place and in so doing to dispel certain wide- 
spread misapprehensions. Shortly after 11 a.m. 
when the section of the grid affected was being fed 

15 stations, well distributed over the area, 
1 system was being built up” on the transfer 
‘bus-bars at Battersea, so as to allow a change-over of 
load to take place between it and Deptford West. 
During this operation a *bus-section switch was 
closed on the transfer *bus-bars at Battersea, but 
opened again almost immediately. When it was 
re-closed, it again tripped and the circuit-breaker 
of the one machine running was also opened by 
its circulating current protection, the occurrence 
being probably due to the two stations being out 
of phase. Additional load was therefore thrown 
on Deptford West, with the result that the blading 
of one 35,000 kW turbine stripped and it had to be 
shut down. Another, 30,000 kW, machine was also 
tripped by hand in the same station owing to 
overload. Though an attempt was made to ge 
the Battersea machine back on load, this was 
unsuccessful, apparently owing to loss of oil at a 
66 kV bushing on one of the transformers. At the 
time of the occurrence the running plant capacity 
at Battersea and Deptford West combined was 
170,000 kW and the load was 113,000 kW, of which 
40,000 kW was being exported to the grid. This 
10,000 kW was therefore thrown on the other 
interconnected stations, particularly Barking, and 
had conditions been normal would have been carried 
without difficulty. It would also have been possible 
to supply the London Power Company’s own load 
of 73,000 kW through the various interconnections. 
Unfortunately maintenance work was being under- 
taken on the main transformers at Barking, with 
the result that the only outgoing lines available at 
that station were those running to Northfleet via 
the Thames crossing and to the East Coast via 
tayleigh. At this time Barking had 85,000 kW of 
plant on the bars and was exporting 30,000 kW to 
the grid, in addition to supplying a local load of 
35.00 kW. The effect of the additional load caused 
by the shutting down of Battersea and Deptford 
West was to increase the current on the Barking- 
Northfleet line from 90 amperes to 290 amperes, and 
'o trip, first, the circuit-breaker at the latter place 
ind then the machine circuit-breakers at Barking, 
that station being thus removed from the system 
at 1140 a.m. The capacities of the remaining 
stations being inadequate to deal with the load, 
they were also at intervals removed from the grid 
ind utilised to give local supplies only. The grid 
supply was resumed in about two hours and was 
completed before the evening, the task being 
rendered more difficult by the necessity of careful 
testing and by the care that had to be taken to 
*nsure correct synchronisation between the sepa- 
rately operating stations. It will be gathered that 
the whole trouble was apparently due to a relatively 
small failure, either of the human element or of the 
plant, and would have attracted no public attention 
had not essential maintenance work been in progress 
‘t the same time. In putting these occurrences on 
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engineers concerned who in most trying circum- 
stances did their best to restore a supply without 
delay and thus to reduce widespread delay and 
inconvenience to a minimum. 


Tue Foururs oF ELEctrRic VEHICLES. 


Considering their convenience, cleanness, quiet- 
ness, and the fact that they do not utilise any 
power when standing still, it is a matter for some 
wonderment that electric vehicles are not more 
widely used by local authorities for such services 
as refuse collection, and by shopkeepers for their 
shorter-radius deliveries. According to a paper 
read by Mr. R. C. Thomson before the Public 
Cleansing Conference, which was held at Southend- 
on-Sea from Monday, June 18, to Friday, June 22, 
this is due to no lack of reliability, for vehicles 
twenty years old are still in use in Birmingham, 
while it was stated by Mr. A. W. Blake that their 
useful life is probably four times that of the best 
petrol vehicle doing the same duty. This is sup- 
ported by the fact that of 14 vehicles used in 
Willesden for refuse collection all have completed 
14 years in constant service, and the highest per- 
centage of working time lost by this fleet was 0-3 
per cent. For the work of house-refuse collection, 
when the duty is well known beforehand, it should, 
in fact, be possible to standardise design and thereby 
to reduce the cost. The Electric Vehicle Committee 
of Great Britain have, we understand, made a careful 
study of this problem, and are satisfied that many 


small petrol vehicles could be superseded by electric 
vehicles, owing to the fact that they are at least 
25 per cent. cheaper to operate than those equipped 


with engines, and can do twice as much work in 
a year as the horse. 


Tue Science Museum. 


The Advisory Council of the Science Museum 
consists of 28 representatives of scientific and 
technical societies and of various associations con- 
nected with important industries. It is presided 
over by Sir Richard Glazebrook, F.R.S., and it 
annually makes a report to the Board of Education 
on all aspects of the work of the museum. That 
for 1933, recently issued by H.M. Stationery Office, 
(price 9d. net), is of no less interest than previous 
reports, and is a record of progress of an institution 
which a writer in The Times placed first among the 
five most progressive museums of the Empire. 
One important feature of the work of the museum is 
that by which it ensures the co-operation of indus- 


firms and establishments, at home and abroad, 
visited by members of the staff. The report contains 
an eloquent tribute to the work of Col. Sir Henry 
Lyons, F.R.S., who retired from the directorship 
in October, 1933, and notes on attendances, lectures, 
special exhibitions, publications, gifts and acqui- 
sitions, and the growth of the collections. Without 
attempting to deal in detail with these things, 
there are some special remarks on the Water and 
Air Transport Collections which call for notice. 
This division includes ship and boat construction, 
marine engineering and aeronautics, and € 
remarks in the report have. been suggested by the 
knowledge that a national maritime museum is to 
be established at Greenwich, that sooner or later 
the Imperial War Museum will move to larger 
quarters, at Bethlem, Southwark, and that the 
Air Ministry is contemplating founding a museum 
to illustrate the history of aviation. 
the fact that the Science Museum possesses no 


same subject matter should be split up between | 
different museums and thus lose much of their | 
educative value to the public.” Again, some of | 
the aeronautical exhibits at the Science Museum 
are the property of either the War Museum or the 
Air Ministry. If these were withdrawn their loss | 
to the Science Museum would be serious. More- 
over, the setting up of an Air Ministry Museum | 
and an aeronautic section at Bethlem “ would 


inevitably create three exhibitions of aviation each | 





incomplete and in competition with one another. | 


hundreds of horse vehicles and many thousands of | 


trial concerns, and in the report is a long list of the | 


Referring to | 


models of men-of-war of the period 1914-1920, such 
as are contained in the collections of the War | 
Museum, the report says, “ It is regrettable that in | 
this, as in other cases, national collections of the | 


| As all three would be maintained at the expense of 
the State, the Council are of opinion that onejhis- 
torical and educative collection should be kept 
| intact and developed. At present the most complete 
|collection for this purpose is that in the Science 
|Museum.” That there should be several technical 
| museums covering much the same ground controlled 
| by different government departments and in keen 
|competition with one another can only lead to a 
| waste of energy and public money, and appears to be 
| very undesirable. The case seems to be clearly one 
| for co-operation and not rivalry, and for the setting 
up without delay of a joint committee to define the 
scope of these respective institutions. 








| WIND PRESSURE ON CHIMNEYS. 
By Rosrys FLEeMine. 


Wind Pressure Assumed in the Design of Exist- 
ing Chimneys.—The tallest and largest chimney in 
the British Empire is the smelter chimney of the 
International Nickel Company, Limited, at Copper 
| Cliff, Ontario. The chimney is 510 ft. high, 45 ft. 
|inside diameter at the top, and 75 ft. outside dia- 
meter at the bottom. It was built in 1929 by the 
Alphons Custodis Chimney Construction Company, 
| who employed for it their perforated radial brick. 
| The wind pressure assumed in the design was 
| 274 lb. per square foot of projected area (diameter 
| multiplied by height).* 

The Custodis chimney at Great Falls, Montana, of 
the Boston and Montana Consolidated Copper and 
Silver Mining Company, when it was erected in 
1908, was the highest and largest chimney in the 
|world. The height is 506 ft. above the foundation, 
| and the inside diameter at the top is 50 ft. The wind 
pressure assumed in design was 334 lb. per square 
foot of projected area on the cylindrical portion and 
354 lb. on the octagonal lower portion in plane of 
the parallel sides. The height of the chimney, the 
altitude of the base above the sea level, and the 
severe winds prevaient in the region, were the 
determining factors in the choice of the figures for 
wind pressure. 

A taller chimney, 752 ft. high, and 25 ft. in inside 
| diameter at the top, was built by the Custodis Com- 
pany in 1917 at Tacoma, Washington, for the Tacoma 
| Smelting and Refining Company. In connection 
| with this, C. E. Fowler stated: “The final deter- 
mination of the bearing pressure on the clay founda- 
| tion was arrived at by using a wind velocity of 125 
|m.p.h. There are records of 90 m.p.h. off the north- 
| went coast, and it seemed advisable for such an 
unprecedented structure to make allowance for 
gusts of wind of high velocity and possible vibration 
effects. A pressure of 78 lb. per square foot on a 
flat surface was calculated as equivalent to this 
| wind velocity and 0-6 of the projected area of circu- 
| lar shaft was taken as effective normal surface.” } 
| The tallest chimney now standing in the world, 
| also of radial brick, was built in 1918 by the Custodis 
| Company at Anaconda, Montana, for the Anaconda 
Copper Company. This stack is 550 ft. high from the 
top of an octagonal concrete base, itself 30 ft. above 
| ground level at the treating plant level and 33 ft. 
jabove the stepped rock foundation on which the 
base rests. The chimney is actually 585 ft. 14 in. in 
height above the main ground level. The inside 
|diameter at the top is 60 ft., and at the bottom is 
| 76 ft. A wind pressure of 33} lb. per square foot of 

projected area was assumed in this design. 

| A radial brick chimney of unusual proportions is 
that built in 1888 by H. R. Heinicke for the Has- 
brucke Foundry, Freiberg, Germany. With a 
height of 460 ft., the inside diameter at the top is 
only 8 ft. A “critical wind pressure” of 130 lb. 
per square foot was used in design. The maximum 
static deflection at the top figured for 30 lb. wind 
pressure on the projected area was only 10 in.|| 
The reinforced-concrete chimney of a smelter 
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plant at Saganoseki, Japan, for a short time held the 
record of being the world’s highest chimney. It 
was designed by the Weber Chimney Company of 
Chicago,and the work of construction was carried out 
in 1916 by the Oriental Compressol Company of 
Tokyo. The chimney reached a height of 550 ft. 
above foundation pier and 567 ft. above the founda- 
tion level. The external diameter at the top is 
27 ft. 5in. and at the base is 42 ft. 8 in. The design 
included provision for earthquake stresses, as well as 
for those due to wind. 
the wind pressure was assumed to be 25 lb. per square 
foot of projected area. The observations made by 
Professor Omori of the movement of the top of this 
chimney when subject to wind pressure are worthy 
of note.* During the five days through which the 


observations were continued, recorded velocities of | ground line to the top of the coping. 


the wind ranged from less than one mile per hour to 
a hurricane velocity of 78 miles per hour (probably 
a true velocity of 60 miles per hour). 

A_ reinforced -concrete 
Europe, was built in 1931 for a power-house in 
Hamburg, Germany. It is 150 m. 


und 6 m. (20-1 ft.) in outside diameter at the top. | 
The wind data assumed were in accordance with the | 
“ Prin-| to above in his Applied Mechanics (lst Edition, 


German industrial standard specifications : 
ciples of Calculation of Stability of High, Non- 
Braced Chimneys (DIN 1056, dated August, 1929). 
The wind pressure (windruck) is given as w 120 


0-6 A in kilogrammes per square metre in which | 


h = height of the chimney in metres. For the 
Hamburg chimney it is thus 120 + 90 = 210 kg. 
per square metre 43° Ib. per square foot. The 
wind force (windkraft) is given as W n Fw in 
which F vertical cross-sectional area through 
the axis of the chimney shaft, and n for round 
chimneys = 0-67. 
axial plane was thus assumed at 28-8 Ib. per square 
foot.? 

While the two terms “chimney” and “ stack ” 
are used interchangeably, a distinction between 
them sometimes made by builders is that if con- 
structed of masonry or reinforced concrete the struc- 
ture is a “ chimney,”’; if constructed of steel plates 
it is a “stack.” An iron “ chimney” at Creusot, 
France, 279 ft. high above ground level, 7 ft. 64 in. 
in diameter at the top, and 22 ft. 114 in. in diameter 
at the base, was described in Enorverrtne, of 
May 31, 1872 (vol. xiii, page 365). 

The self-supporting steel stack of the United 
Verde Copper Company, at Jerome, Arizona, 
400 ft. high and 30 ft. diameter, is the largest of its 
kind in the world. It was built in 1918 by the 
Chicago Bridge and Iron Company. A wind pressure 
of 25 lb. per square foot of projected area was used 
in this case in the design.} 

Other examples, in addition to the foregoing, of 
wind pressure on high chimneys might be given, 
The writer has found no case recorded of an assumed 
pressure less than 25 Ib. per square foot of the 
projected area on an axial plane. 

In a “ Partial List of Tall Chimneys,” in the 
Kidder-Parker Architects’ and Builders’ Handbook, 
18th Edition, 1931, 42 chimneys are listed 300 ft. 
or more in height. Of these, 13 are 400 ft. or more 
in height, and four have a height more than 500 ft. 

Professor W. J. M. Rankine, on March 5, 1856, 
read before the Philosophical Society of Glasgow, 
& paper entitled “On the Stability of Factory 
Chimneys.”§ In this he said: “* The greatest inten- 
sity of the wind against a flat surface directly 
opposed to it, hitherto observed in Britain, has been 
55 Ib. per square foot. . . . The total pressure of 
the wind against the side of a cylinder is about one- 
half of the total pressure against a diametral 
plane of that cylincer.” 
determining the stability of a brick chimney. 
paper concludes as follows : 
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Vibration of 
Omori, Se.D 


Reinforced-Concrete Chimneys,”’ 
Bulletin of the Imperial Earth- 


. quake Investigation Committee, vol. ix, No. 1, Tokyo,|on two model cylinders each 5 ft. long, and respec- 


March, 1918 An abstract of this paper was given in 
ENGINEERING, vol. evi, page 334 (1918) 
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| Messrs. Tennant and Company, at St. Rollox, near; The Reynolds’ numbers ranged from 168,000 to 
| Glasgow, which was erected from the designs of | 642,000. The results were carefully tabulated. It 
| Messrs. Gordon and Hill, and is, with the exception | will at once come to the mind of the structural! 


of the spire of Strasbourg, the Great Pyramid, and | engineer that the models are diminutive compared 


‘| the spire of St. Stephens at Vienna, the most lofty | with stacks and chimneys as actually built. This 


| building in the world, being 436 ft. high from the | has been true of nearly all experimental data (flat 


chimney, the highest in | this structure is capable of resisting. 


(492 ft.) high | found it to be 60 Ib. per square foot 


The pressure per square foot on | 


Formule are given for} . . 
The | V@ty inversely as the linear dimensions of model and 


“These formule have | 
been applied to the great chimney of the works of 


Mining Journal, vol. xecvi, | Bancroft, Manchester, 1885 


Vews, + “ Wind Pressure on Circular Cylinders and Chim. | 


phical Society of Glasgow, 


| ground, and 450 ft. above the foundation; and it 


| has been found that the stability of that chimney | structures are based. 


plates or otherwise) on which wind pressure on 
The only alternative is to 


. | . 
is suited exactly to the maximum pressure of wind | measure the pressure on full-size structures. In a 


| 
|already mentioned, of 55 lb. per square foot.” The 


In determining the latter, | outside diameter of this chimney at the ground line 


| was 40 ft., and at the top, 13 ft. 6 in. 


|ney at Dundas, near Glasgow, was built in 1857-9. 





stack of 10 ft. diameter, and with a wind of 70 miles 
per hour, the Reynolds’ number is 10 x 70 « 9,110 
= 6,377,000. Experiments were made in natura! 


The St. Rollox chimney was built in 1841-2, and winds on a circular stack 10 ft. in diameter and 
| held the record for height until the Townsend chim- | 30 ft. high, erected on the top of a roof, and also on 


the chimney of the power plant, 10 ft. in insiek 


| The Townsend chimney has a height of 454 ft. from | diameter at the top and extending 120 ft. above th: 


The outside 
diameter at the ground line is 32 ft., and at the top is 
13ft.4in. Professor Rankine calculated the maximum 
pressure of wind at different horizontal planes that 
In the “* joint 
lof least stability,” 120 ft. above the ground, he 
an excess of | 
stability.* 

Professor Rankine embodied the paper referred 


| 1858), and it has undoubtedly exerted a considerable | 
| influence on chimney construction. It is, however, | 
the general opinion of engineers that an assumed 
wind pressure of 55 lb. per square foot normal to 


| 
| 


| flat surfaces is excessive. 

Wind Pressure on Chimneys as Determined 
| from Experiment.—l\t is obvious that little definite 
| data can be obtained from wind-pressure measure- 
| ments on large chimneys, while for small chimneys 
jor stacks the information is decidedly limited. 
| Recourse must be had to models. 

| An important factor in aeronautical design is 
| wind pressure on cylindrical surfaces. Many experi- 
ments have been made on models placed in wind 
| tunnels and much has been written on the subject. 
“The principal variables which influence the magni- 








tude of the coefficient of pressure are the aspect 


4 , Vb 
pee (=) and the Reynolds number ( - )-t 


| Attention is called to the monograph, Wind Pressure 
| on Circular Cylinders and Chimneys (Research Paper 
| No. 221), by Dryden and Hill, of the U.S. Bureau of 


l 


Vb . . . 
Standards.t is the Reynolds’ number, V being 


the velocity of the air, D the diameter, and » the 
rnin viscosity of the air 


( as 
| A comparison of the flow of fluids may be made 
|from the values of the corresponding Reynolds’ 
|numbers. A perfect fluid has no viscosity. The 
| viscosity of gases, although smaller than that of 
|liquids, is not always negligible. Assuming the 
| kinematic viscosity of air to be 0-000161 sq. ft. per 
| second, the Reynolds’ number is equal to the product 
| of wind speed in miles per hour times the diameter of 
| the cylinder in feet by the constant, 9,110. A small 
| value denotes that viscous forces predominate, 
| a large value that the forces of inertia predominate. 
| The pressure coefficient obtained from a model 
|may not be consistent with that obtained from 
| large-scale apparatus, in which case there is said to be 
a “scale effect.” It is found by experiment that 
| aerodynamic forces vary only approximately as the 
square of the speed. To avert all scale effect, tests 
should be made on full-size members or by modifying 
| the viscosity of the test fluid. The value of v can 
| be reduced by the use of compressed air in the 
jtunnel. It is usually impractical to make the speed 





density of the =) 


viscosity of the air 


| 
} 


prototype. 

Dryden and Hill, in preparing their monograph, 
| had placed at their disposal the 10-ft. wind tunnel 
of the Bureau of Standards. Painstaking observa- 
tions were made with wind blowing at various speeds 


tively 8 in. in diameter and 12-6 in. in diameter. 


* Tall Chimney Construction. R. M. and F. 2; 


neys,”’ ENGINEERING, vol. cxxxi, page 575 (1931). 
|  { Journal of Research, vol. v, pages 653-693, Septem- 


' ber, 1930. 


highest point of the building. The difficulty ot 
making observations in natural winds was described 
by the authors, who summed up their work as 
follows : 

“1. The wind pressure on a chimney at a giver 
wind speed is a function of the ratio of the height of 
the chimney and possibly also of the roughness of 
its surface. 2. Model experiments cannot be direct] 
utilised in determining the force coefficients on 
chimneys because of the large effect of the size and 
speed as combined with the Reynolds’ number 
3. A wind-pressure coefficient, corresponding to 
20 lb. per square foot of projected area at a wind 
speed of 100 m.p.h., is a safe value for use in design 
ing chimneys of which the exposed height is of the 
order of 10 times the diameter, and a reduction 
below this figure does not seem to be justified in the 
light of the results of our experiments when allow 
ance is made for the fact that the pressure was 
measured at a single elevation. 4. Locally the 
pressure may reach large values. This may need to 
be considered in the design of thin-walled stacks of 
large diameter. 5. Further experiments are neces- 
sary for obtaining satisfactory information as to the 
variation of wind pressure with the ratio of height 
to diameter.” 

Since the Dryden and Hill experiments were 
made, two notable wind tunnels have been bu t 
which in the future may give important data regard- 
ing wind pressure on structures as determined from 
models. The tunnel of the National Physical 
Laboratory at Teddington can be operated with a 
pressure of 25 atmospheres and a speed of 90 ft. 
per second.* The giant wind tunnel at Langley 
¥ield, Virginia, dedicated on May 27, 1931, measures 
60 ft. by 30 ft. at the throat, and velocities up to 
115 m.p.h. can be produced.+ 

Wind Pressure to be Assumed in the Design of 
Chimneys.—It may be noted that merely the 
statement that a certain wind velocity has been used 
in the design of a chimney does not convey a full 
meaning ofits strength. Was the velocity the true or 
the indicated velocity ? What coefficient of resist- 
ance was used for the pressure of wind ? British, 
French, German and American practice has differed 
widely in these respects. 

What the structural engineer wishes to know in 
designing a chimney or stack is the pressure in |b. 
per square foot that he must assume on the axial 
plane. Dryden and Hill said in the monograph 
quoted that they were not in a position to make 
positive recommendations as to design loads. 
“* These should logically depend on the geographical 
location of the structure and the degree of its expo- 
sure, and should be correlated with the working 
stress and factor of safety used in the design.” 
In their conclusion, they favour not less than 20 |b. 
per square foot of projected area. Their conclusion 
regarding local pressure is of importance. Instances 
are recorded of steel standpipes when emptied of 
water collapsing from the force of the wind. 

The writer, several years ago, made an extended 
study of the wind force on ordinary cylindrical 
structures such as stacks and standpipes. From the 
available data on the subject, he recommended that 
wind pressure should be determined by the formula 

po = 0-0025V2, 
in which p is the pressure in Ib. per square foot on 
the axial plane (diameter x height) and V is the 

* Ernest F. Relf, ENGINEERING, vol. cxxxii, page =45- 
October 2, 1931. 

+ Aviation, vol. xxx, page 405, July, 1931 
American, vol. cxlv, page 125, August, 1931, 
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true velocity in miles per hour.* The velocity to be 
used depends upon the location of the stack. In 
his “* Specifications for the Structural Steelwork of 
Buildings,” the writer has also stated that “‘ circular 
steel chimneys and tanks shall be designed to resist 
. wind pressure of not less than 20 lb. per square foot 
on projected area, that is, the diameter multiplied by 
the height.t 

A paper entitled ““ Wind Pressure on Buildings,” 
by Professor Dr. Ing. O. Flachsbart, of the Tech- 
nische Hochschule, Hanover, Germany, was read on 
June 29, 1933, at a joint session of civil and mechani- 
cal engineers in Chicago. In this the author stated 
that the new investigation showed that the dynami- 
cal effect of wind pressure was taken care of with 
sufficient accuracy by increasing the statical wind 
pressure by 20 per cent. to 30 per cent. Assuming a 
wind velocity of 40 metres per sec. (89-5 m.p.h.), 7.e., 
c 3 . 100 kg. per square metre (20-48 lb. per 
sq. ft. velocity pressure), it seemed satisfactory to 
assume for slender structures such as chimneys, radio 
towers, and lighthouses, the wind velocity 45 metres 
per sec. (100-6 m.p.h.), i.e, ? : ~== 125 kg. per 
square metre (25-6 lb. persq. ft. velocity pressure). 
Assuming these velocities, the wind pressures can 
be calculated without difficulty from model experi- 
ments. 

The velocity pressure x the coefficient to be used 
gives the pressure on an axial plane. Dryden and 
Hill, in their monograph ‘‘ Wind Pressure and Struc- 
tures,”’§ 1925, recommend for chimneys and stand- 
pipes a coefficient of 0-8. 

It is well known that the velocity of wind increases 
with height, but formulz for this increase are almost 
invariably based on observations starting with low 
velocities at ground level. The formule given in 
Custodis Chimneys, the organ of the Alphons Custodis 
Chimney Construction Company, quoted from 


E. N. Fales, aeronautical engineer, are : 


h » ' 
(sé00 ; i) V, for average winds 


Vv = (ss50 i) V, for highest winds observed 
where 

V velocity at an altitude, 

V, = velocity near the ground, 

h = height in feet. 


These formule are based on experiments made 
in 1921-2 with pilot balloons. From the second 
equation above, the increase in pressure for high 
winds near the ground with height is so slight that 
it hardly need be taken into account. For a true 
wind velocity of 100 m.p.h. at ground level the 
velocity at a height of 500 ft. is increased by only 5-85 
m.p.h. The same engineer may be further quoted as 
follows: ‘ As affects cylinder resistance, sufficient 
work has been done to show that a maximum value 
of the resistance coefficient may be reasonably used 
where the cylinder is of large diameter as in the case 
of a chimney. Theory and experiment indicate 
that the resistance coefficient within certain ranges 
depends upon the Reynolds’ number, 

Velocity x Diameter 

Viscosity Coefficient * 
There results the following formula which may 
be applied to circular chimneys, with the satis- 


faction of knowi > is , ae | . 
mowing thad“these is'no better co lone or the other system was obtained depended 


efficient obtainable from any source whatsoever : | 


R = 0-0022 DV, where R is the resistance ey 
linear foot of chimney is chi ay di i . 
y, D is chimney diameter in jsaid he had carried out some rolling experiments 


feet, and V is wind velocity in miles per hour.” 
In conclusion, the writer considers that an assumed | 
pressure of 20 lb. per square foot of projected area, | 
with attention given to local pressure, is sufficient | 
for ordinary steel stacks and chimneys. For chim- 
neys of unusual height in locations subject to excep- | 
tional wind velocities, 25 lb. per square foot of pro- 
jected area is to be recommended, as it is considered 
that this would be sufficient to provide for violent 





* “ Wind Pressures on Cylindrical Surfaces in Prac- 
tice,” Engineering News-Record, vol. Ixxx, page 499, 
September 11, 1919. 

Kidder-Nolan, The Architects’ and Builders’ Hand- 
6 ok, 17th Edition, 1920; Kidder-Parker, 18th Edition, | 
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Abstract of paper read before the American Society 
Mechanical Engineers, New York City. 
§ Scientific Paper No. 523, U.S. Bureau of Standards, 


XX, pages 697-732. 


|had been obviated by pouring oil on the water, 


;said he was glad to see that both Mons. Barrillon 
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gales and gusts. ‘‘ The engineer must decide how 
much risk should be covered in the form of wind- 
storm insurance rather than an increased strength 
of construction ” (Dryden and Hill). With this in 
view there may be conditions where it would be 
advisable to inc’ease the assumed pressure of 25 Ib. 
per square foot. 





THE SUMMER MEETING OF THE 
INSTITUTION OF NAVAL ARCHI- 
TECTS. 

(Concluded from page 83.) 
Ro.LLInG OF SHIPS AMONG WAVES. 





At the meeting held in the library of the Royal 
Society of Arts on Thursday morning, July 12, the 
chair was taken by Sir Westcott Abell, K.B.E. The 
first paper read was that by Mons. E. G. Barrillon, 
of the Bassin d’Essais, Paris, “‘On the Theory of 
Double Systems of Rolling of Ships among Waves.” 
In this he showed that by considering the balance 
sheet of the energy concerning the rolling motion of 
a ship, and without integrating the general equation 
of motion, it was possible to arrive very simply at 
conclusions representing the observed phenomena 
sufficiently closely. Dealing first with the case of 
rolling in still water, he showed that consideration 
of the energy balance sheet gave the variation of 
the period in terms of the amplitude, deducing for 
this case the formula 


] 


7” ~~ 

Nit+n” 
in which T, is the period of rolling in still water 
for the amplitude y, T, is the period of rolling in 
still water for an infinitely small amplitude and 
A and B are the coefficients of the stability couple 
in still water, C,=A60+B6, @ being the 
instantaneous angle of inclination to the vertical. 
In the above equation if B > O the period will be 
shorter as the amplitude increases and if B< O 
the period will be longer as the amplitude increases. 
The results were verified by means of model experi- 
ments. 

By studying the rolling of models in a regular 
series of artificial waves it was found that certain 
models took up two different periodical motions 
without any change in the form or weight distri- 
bution of the model or in the period or height of the 
waves. According to the conditions of the initial 
motion one or other of the two possible movements 
became established and continuous. The study 
of this phenomenon was made experimentally in a 
tank with artificial waves and a damping arrange- 
ment, observations being made on the amplitude of 
the roll and on the phase of the movement with 
respect to the waves. The theoretical explanation 
was given in the paper, which also included a table 
showing the close agreement between the calculated 
and experimental results. 

The first speaker in the discussion on this paper 
was Dr. Ing. Fr. Horn, who said he had made 
experiments similar to those of the author by 
means of mechanical apparatus. With this it was 
possible to study the phenomena of a ship oscillating 
in waves and he had obtained the two different 
amplitudes referred to by the author. Whether 


Ty 





upon the conditions of starting the motion. 
The only other speaker, Professor H. R. Morch, 


with models 70 em. in length and had found 
that surface tension had an important effect. This 


good results having been then obtained. With a 
model rolling among waves surface tension was 
not so important, but the problems arising in this 
case had not yet been solved. 

In inviting the author to reply, the Chairman 


and Professor Havelock, the author of the next paper, 
had made use of the energy equation in their 
analyses. If calculations were made on an energy 
basis it was much easier for students to form a 
mental picture of what happened. 

In his reply, Mons. Barrillon said he thought it 
not necessary to make an intricate mechanical 


a vibrating system it was quite easy to obtain two 
different régimes, an example of which was an organ 
pipe in which a good tone or a bad one could be 
obtained. In answer to Professor Morch, who had 
raised the question of surface tension, he said his 
models had a length of 14 m., but he had used 
larger models up to 6 m. in length. He had found 
that surface tension had an effect, but the full- 
scale results from the small model were the same 
as from the 6-m. model. Surface tension was, 
therefore, not the only interfering factor. It was, 
however, an advantage to use the largest model 


possible. 


WAVE PATTERNS AND WAVE RESISTANCE. 

The next paper taken was one by Professor T. H. 
Havelock, F.R.S., bearing the above title. The 
author stated that his intention was to review briefly 
certain points in the theory of ship waves and wave 
resistance with the object of giving a descriptive or 
qualitative account of some of the mathematical 
expressions used, and to show how, in some cases, 


them. The wave pattern made by a ship was 
familiar, both from observation and as a subject 
of mathematical study, and was equally fascinating 
from both points of view. Professor Havelock 
thought the earliest theoretical account was that 
given by Kelvin in 1887, in a lecture before the 
Institution of Mechanical Engineers. The lecture 
was based on mathematical work of which a later 
and improved version was published by Kelvin in 
1904, this later work being now usually quoted in 
text-books. In this work, the ship was idealised 
to a point disturbance travelling over the water and 
at the same time sending out groups of waves which 
combined to produce the characteristic pattern 
of transverse and diverging waves. Referring to 
the early history of the idea of wave groups and 
group velocity, the author mentioned that, in a 
letter written to Stokes in 1873, William Froude 
had described the motion of a group of waves, 
pointing out that the group as a whole advanced 
with less velocity than that of the waves composing 
it, wave crests advanced through the group in its 
motion and appeared to die away at the front, 
while new ones were formed at the rear, In 1876, 
Stokes gave the kinematical explanation of group 
velocity, a more general account being given 
shortly after by Rayleigh. This was followed, in 
1877, by Reynolds’ dynamical theory of group 
velocity connecting the flow of energy and the rate 
of work of the fluid pressure in a train of waves. 
The latter point of view, Professor Havelock stated, 
was of fundamental importance in the theory of 
wave resistance. He then proceeded to consider 
freely-moving wave patterns, imagining the pattern 
to be produced by the mutual interference of simple 
plane waves moving freely in all directions, their 
phases and velocities being suitably adjusted. 
The elementary properties of the pattern were then 
described from this point of view. Then, considering 
the waves produced by a ship, it was clear that these 
must, at a sufficient distance to the rear of the ship, 
approximate to a freely-moving pattern, This was 
illustrated in the paper by calculations for certain 
ship models. Finally, it was shown how the wave 
resistance could be obtained from considerations of 
energy if the structure of the wave pattern formed 
at a great distance to the rear of the ship were known. 
In inviting discussion on this paper, Sir Westcott 
Abell said Professor Havelock had been making 
for a few years an analysis of the component parts 
of ship resistance. The work was not easy, but the 
research served as a guide in avoiding the effects 
of interference and enabled certain components to 
be chosen, so as to get a minimum, rather than a 
maximum resistance, 
At the invitation of the Chairman, the discussion 
was opened by Mons. Barrillon, who raised a 
number of interesting points in connection with 
the paper, but at the conclusion the Chairman 
suggested that these should be repeated in writing 
as this would probably be more convenient to the 
author. 
Mr. W. C. 8. Wigley said a student studying 
Professor Havelock’s paper would learn all about the 
calculation of wave-making resistance, but the 





apparatus to study the phenomena of rolling. With 


application of the results in practice was dependent 


deductions might be drawn from an inspection of 
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upon the determination of the author’s function F. 
That had been solved as far as two limiting cases, 
but it was not known how to determine the function 
F for any form in which neither the breadth nor the | 


ATR-FLOW 


Fig. |. YAW ERRORS WITH PITOT TUBES 
-_ alli 





depth were negligible. Most calculations for ship | & ANEMOME T) . 
shapes applied to fine forms in which the sides never | 
made a great angle with the direction of motion.| «5 } | — 
\ fair agreement was, however, obtained and aL ae 
approximate values of the functions could be ob- | o ee 


tained in the case of skimming boats. ayer 
had been made to obtain agreement between experi 
ment anc theory, but the latter usually gave results | 
ubout 15 per cent. to 20 per cent. too low. With 
regard to his model, referred to in the paper, he 
: : > | 
wished to explain that this had a length of parallel | 
part which caused two further wave systems to| 


One system was the reverse of the other, sal | | Be... Ld 
5 —— 


The author's method | if 
| Yaw.. Deg 


= 
_ 





Pore entage Error 


/ 
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appear. 
so that the two cancelled out. 
of calculating wave resistance provided an excellent 
method of picturing the physical phenomena that 
oceurred and would enable the wave profile after 
a boat to be linked with the resistance. In that | 
way it would be useful in practice. 

Professor Havelock, invited to reply, said he} 
would like more time to consider the points raised 
in the discussion and would prefer to reply later. 
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CoNTRARY-TURNING SCREWS. | 


The last paper taken at the Thursday morning | 
meeting was one by Colonel F. Rotundi, entitled | 
* Trials of the Training Ship Cristoforo Colombo | 
with Two Co-Axial Contrary-Turning Screws.” In | 
the absence of the author, the paper was read by Ml 
Signor D. Bastianini. The Cristoforo Colombo was 
built for sail navigation, but was fitted with auxiliary 
propelling machinery, consisting of two Tosi Diesel | 
engines, each of 1,150 shaft horse-power at 330 | 
rp.m., driving direct-current generators giving | 
640 kW at 230 volts. Two motors driven from the 




















(4585.8) 


“ENGINEEXING” 


MEASUREMENTS ; 


I [AuG. 3, 1934. 





MERSEY TUNNEL. 


< No.2 fan. \ anne 
\x 


i= 






T 
des 


Fig.3 
t 





t.per Sec.) 
oo : 





A 





+ 


Velocity Scale (F 








Ft.1 0 1 2 3Feet : : 
» ‘ENGINEERING 


eh 
Fig.4. SINGLE INSTRUMENTS 


(4585.c,) 





<-100V- > 





Recorder 


Fig. 5. SUMMATION INSTRUMENTS 





Recorder 


100V 


y 
“ENGINEERINO™ 





(4585.0 ) 


generators were connected to two concentric shafts | however, the statement that the four-bladed make-| King George V Graving Dock and power station 
| and some of the berths and sheds at the former plac: 


running in opposite directions and each carrying &| shift screw was as efficient as an actual four-bladed 
two-bladed propeller of 9 ft. 6 in. diameter and/one. For such a vessel, with a good modern four- 
# ft. 6 in. pitch. The general data of the vessel | bladed screw having a fin behind it, and the screw 


were: Length between perpendiculars, 218 ft.;| well aft in the propeller arch, an efficiency of 
length overall, 257 ft.; breadth over framing,|0-5 to 0-6 would be expected, as compared with 
48 ft. 6 in.; mean draught, 21 ft. 2 in.; and the 0-41 efficiency obtained in the trials. Mr. Baker 





displacement, 3,500 tons. Since July, 1928, she} finally pointed out that the blades of the rear 
had carried out numerous cruises for the instruction | propeller were working almost in the wash of the 
of cadets, the vessel being propelled alternately by| blades of the front propeller, a condition which 
sail and by the engines. During the summer of! could not make for good efficiency. He suggested 
1930 comparative trials were carried out on the | that the blades of the rear propeller might be set in 
Punta Chiappa-Portofino measured mile, both with | different angular positions and one position chosen 
the co-axial screws turning in opposite directions | to bring the blades into freer and separated working 
and with a single four-bladed screw connected to | conditions. A new trial might then be made. 

the two shafts after they had been locked together | The next speaker, General G. Rota, of the Royal 
#0 a8 to rotate in one direction only. As a result of | Italian Navy, gave some particulars of the history 
these trials it was found that the gain in propulsive | of the application of coaxial contrary-turning screws 
efficiency due to the contrary-turning screws was/to the Cristoforo Colombo. No trouble, he said, 
18 per cent. Subsequent tank tests of a| had been experienced with the equipment, either 
model of the Cristoforo Colombo showed the} during trials or in service, and he thought the 
difference in favour of the contrary-turning screws | experience gained would justify the application of 
to be about 20 per cent. Further tests of screws | the system to a cargo boat. The sume disposition 
having different characteristics from those on the| of screws had been successfully employed on an 
Cristoforo Colombo are to be carried out in the} Italian flying boat. 

National Tank at Rome, where the effect of keeping} Dr. E. V. Telfer asked if the author could say 
one propeller stationary while the other rotates | which constituent of the hull efficiency had the 
will also be investigated; the tests will also be} most marked influence on the propulsive coefficient. 
extended to diferent classes of hull. The primary effect of contrary-turning screws 











about 











The discussion was opened by Mr. G. S. Baker, 
who said the author's results must be accepted as 
facts for the conditions under which they had been 
obtained, but a critical examination of the condi- 
tions of the tests was necessary to see if they were 
sufficiently in line with standard practice and 
modern ideas of propulsion for the results to have 
& meaning for other ships. He pointed out that 
the ship was very broad and deep relatively to its 
length, and stated that the length of run required 
serious eddy-making would be about 
125 ft.. whereas in the ship in question it was 
probably 110 ft. There was, therefore, 
material eddy-making aft. Again, this condition 
was rather aggravated by the fact that the ship 
when tested with the contrary-turning screws had 
only been out of dock for half a week, whereas 
when tested with the four-bladed propeller it had 
been out for two and a half weeks. This, he said, 


to avoid 


about 


appeared to be the halving of the thrust deduction. 
We now had a thrust deduction of 21 per cent. in 


10 per cent. designers would be forced to realise 
the advantage of contrary-turning screws in com- 
parison with the ordinary screw propeller. 

Sir Westcott Abell said the author had stated 
that the matter was being explored in the tank 
and it would be of interest if these results could be 
added to the paper before it was printed in the 





" 
Transactions, 


| General Rota said a reply would be sent in writing 


and the meeting then terminated. 

In the afternoon a visit was paid to the National 
Physical Laboratory, Teddington ; William Froude 
| Experiment Tank; High Speed Tank, Propeller 
|'Tunnel, &c., the guests being entertained by the 
Director, Sir Joseph E. Petavel, K.B.E., D.Sc., 
The meeting concluded on the Friday with a 





might account for some 3 per cent. to 4 per cent. in| whole-day excursion to Southampton and Cowes, 


efficiency. The most difficult part of the paper was,|the programme including an inspection of the | 


| on a commercial basis.* 


and of the shipyard of Messrs. J. Samuel White & 
Company, Limited, at Cowes. 








PROBLEMS OF THE MERSEY 
TUNNEL AIR-FLOW METERS. 
By Joun L. Hopeson, B.Sc., M.1.Mech.E 


Assoc.M.Inst.C.E. 

Asout twenty-five yeays ago, the writer was 
responsible for the design, calibration and installa- 
tion of the air meters, by means of which it was 
possible to put the distribution of high-pressure 
air to the various gold mines on the Witwatersrand 
This started him on what 
proved to be his main interest, 
the development of air, 


far 
namely, 


has so 


in life, 


gis, 


| steam, oil and water metering and control devices. 


| Since 


therewith. No work 
proved 


installation of 


connection 
however, 
and 


research in 
undertaken 
than 


and 
has, more 


interesting the design 


| the air-flow meters for the new Mersey Tunnel. 


a good form and if that could be got down to! 


When installing these meters, which were recently 
described in ENGINEERING, (page 37, ante), many neW 
problems had to be faced, as the flows had to be 
metered both immediately after bends and imme- 
diately after fan outlets. The general method 


| adopted was to choose from the drawings what were 


thought to be the most suitable meaguring stations, 
and to check these positions by actual inspection 
of the sites. Cross wires and a Pitot tube on 4 
permanent bracket were then installed some 10 ft. 
upstream of these chosen stations. This standard 
Pitot tube was calibrated at various velocities for 
each of the two fans provided in connection with 
each duct, Having ascertained that the measuring 
station chosen was a suitable one, and calibrated 
the standard Pitot tube with each of the two fans 
in operation, it was an easy matter at any sub- 
sequent date to install and adjust one of the impact 
plate transmitters shown in Fig. 1, page 37, avfe. 

Out of the fifteen measuring stations that wer 


| chosen, the only one that proved unsuitable is that 


Here « per- 
on 


shown in Figs. 2 and 3, page 37, ante. 
manent eddy giving negative velocities form: 
the left-hand side of the duct. Also, the direction 
of the air velocity in the tunnel itself affected the 


Commercial Metering of Air, Gas and 
1917, pages 108-193. 


* See 


“ The 


Steam.” Proc. Inst. C.E., 
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velocity at the measuring point which was imme- 
diately above the exhaust ceiling at Taylor-street. 
As the duct branched after the 221-000 level, two 
new measuring points in the branches were chosen, 
and the potentiometers of the transmitters installed 
in each of these branches were connected in series. 
The electrical circuits for the instruments are 
shown in Figs. 4 and 5. A _ voltage-controlled 
motor-generator maintains a constant difference 
of potential across the ‘bus bars. 

\s the air-flow in the ducts was seldom parallel 
to their axes, the type of Pitot tube chosen was an 
wlaptation of the spherical-ended Pitot tube 
described by Messrs. Ower and Johannsen in 
Rk. and M. No. 987 of 1925. This type of Pitot tube 
had very small yaw errors, and had been supplied by 
the writer to Professor Douglas Hay for his original 
calibrations on which the size of the Mersey Tunnel 
fans were based. It was found that when the read- 
ings of this Pitot tube were compared with those of 
certain anemometers commonly used in mining 
practice, very considerable discrepancies occurred, 
owing to these anemometers not being insensitive to 
yaw error. The writer, therefore, had both anemo- 
meter and Pitot tube checked in a pulsating fan 
outlet, the fan intake air being measured by means 
of a large plate orifice for which, the coefficient 
had been determined by previous work. Fig. 1 
shows the results of these tests. Curves P and A 
show the inaccuracies of the velocity measurement 
for the Pitot tube and the anemometer, respectively, 
when tested at various angles of yaw. Curves PC 
AC show these imaccuracies corrected for the 
cosine error, so that the measured velocity is resolved 
parallel to the axis of the duct. These curves indicate 
that if the anemometer error is 10 per cent. (which 
it frequently was), the spherical-ended Pitot tube 
error is about 1-0 per cent. The matter, of con- 
siderable importance in connection with mine-air 
and with fan measurements, is being further investi- 
gated. Other anemometers do not have such large 
yaw errors as the type originally tested. The effect 
of pulsations in the air-flow has also to be defined. 

The air-flow in the ducts was frequently very 
gusty, variations of 8 per cent. to 10 per cent. in 
the velocity at a particular point in 30 seconds 
being of common occurrence. Very often when the 
velocity rose at one point in the cross-section of 
the duct, it fell at another. In spite of this gusti- 
ness, it was found that by taking average readings 
over a period of time, very consistent results could 
be obtained, both when calibrating the standard 


and 


Pitot positions, and setting the impact plate trans- | 


mitters against the standard Pitot-tube readings. 

A turther difficulty which had to be overcome was 
that of obtaining identical readings on a transmitter 
placed at a measuring section MM in such a case 
is that shown in Fig. 2, when either of the fans 1 
wnd 2 may blow through the louvres L, and L,, 
respectively. This difficulty was overcome by 
plotting the velocity distribution surfaces for the 
centre portion of the duct for the same total air-flows 
and placing the impact plate of the transmitter 
somewhere on the line of intersection of these 
velocity distribution surfaces—which line of inter- 
section is shown at XY in Fig. 3. 

The traversing Pitot tube was carried at the end 
ot a 12-ft. bamboo pole, and could be adjusted for 
angle so as always to face the flow. This enabled it 
to be kept well upstream of the observer. The 
importance of this was brought home when calibrat- 
ing some of the smaller ducts, when the presence 
of the transmitter and the observer appreciably 
affected the flow distribution, so that the final 
readings had to be taken electrically and through 
the Pitot pressure tubes without any observer being 
present in the duct. The interference which may 
be caused by the observer is often not sufficiently 
realised when making mine air measurements 

nn connection with this work the writer specially 
Gesires to mention the help given by Mr. H. E. Dall, 
Mr. R. Raggatt and Mr. J. A. Grout. 








‘2 TO CorRENT OrricraL Sratistics.—The Guide 
‘rrent Official Statistics, which has just been issued 
H.M. Stationery Office, at the price of 1s. 5d. post 
S virtually an index of all the statistical publica- 
ns that have appeared during 1933, and gives details 
information which they provide on each subject. 
nee is facilitated by a system of key numbers. 
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The Stresses in Aeroplane Structures. By H. B. Howarp | 


London : 
20s. net.] 
ImprRovED methods of stress analysis, whilst 
evidently of the greatest importance in the design 
of safe and economical aeroplanes, are among the 
less spectacular features of the advance of aero- 
nautical science ; yet it is hardly an exaggeration 
| to say that the stress computations of twenty vears 
|ago now appear in many respects every bit as crude 
|and imperfect as the machines they served to design. 
|The peculiar demands of successful aeroplane con- 
struction in respect of shape, weight and load dis- 
tribution, present, in fact, a range of problems for 
which the accepted engineering methods of stress 
calculation are often far from adequate, and of 
| which the solutions are being achieved only gradually 
and by diligent research. Towards the latter, the 
‘author of this book makes a notable contribution in 
| his application of polar co-ordinates to the graphical 
and analytical determination of the stresses in 
single span and continuous beams subject to end 
compression in combination with lateral loading. 
The method can be used, with appreciable saving of 
labour, to find bending moment and shear, not only 
|in simple beams under simple conditions of loading, 
| but also in more complex cases where members are 
subject to discontinuous changes of distributed 
loading or moment of inertia. Such conditions are 
frequently encountered in aircraft design, and the 
author’s amplification of the general polar co- 
ordinate principle to particular types of construction 
occupies three important chapters. One of these, 
devoted to tapered struts, contains matter hitherto 
unpublished, and in all three the needs of the 
practical designer are admirably met by the form 
of presentation. 

As a basis from which to elaborate his polar co- 
ordinate method, the author provides three intro- 
ductory chapters dealing concisely with the element- 
ary principles of stress and strain, and the ordinary 
theoretical treatment of beams and struts. The 
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reader is assumed to be already familiar with the | 
fundamentals of the subject, and to have a working 


knowledge of the elements of the calculus. Except 
in so far as emphasis is given, both in the text and 
in worked examples, to the structural forms and 
modes of loading more commonly occurring in 
aeronautical work, this part of the book calls for no 
comment. It does, however, provide a convenient 
source of reference for use during the study of the 
more advanced theorems of the later chapters, and 
serves to introduce the concept of strain energy in 


readiness for a subsequent application to redundant | 


structures. Strain energy methods of analysis are, 
indeed, particularly suitable for many important 
types of aircraft structures, and while the author is 
obliged to restrict his treatment of the subject, he 
does at least introduce the reader to the theorems 
of Maxwell and Castigliano and their application 


to elastic structures, as well as indicating an approxi- 
mate mode of strain energy analysis for members | 


which do not obey Hooke’s law. Graphical means 


are described for dealing with pin-jointed frames, | 


but some account is also given of Southwell’s 


analytical method of tension coefficients for load | 


determination in simply stiff space frames. Two 
classes of problem, of great importance in aeroplane | 
design, concerned respectively with members and 
frames subject to torsion, and with structural 
members built up of thin-sheet sections, are briefly 
considered. The mathematical theory relevant to | 
these cases is, of course, beyond the scope of 
Mr. Howard’s book, and he merely quotes certain | 
results of value in aeroplane stress computations 
and indicates the manner in which they are to be 
applied. 

The concluding chapters present a general discus- 
sion of the service loads to which an aeroplane may 
be subject, but the aerodynamical basis of structural | 
design is not considered in detail since the loading | 
conditions for the various main classes of aircraft | 
are largely prescribed for the designer by an external 
authority. On account, further, of the large number 
of different types of aircraft construction at present 
in vogue, only a very discursive account is given of 
the loading to which the various members of an aero- 





| problems in the book are thus approached on the 
|supposition that the stresses alone are to be deter- 
mined, the loading and degree of fixation at struc- 
|tural joints being known to the designer. Within 
these, perhaps stringent, limitations the author has 
resented a compact treatise which will be of 
|utility, not merely to aircraft designers, but to 
|engineers generally, as a text-book, a source of 
|reference and a starting point for more advanced 
studies of many difficult structural problems. 
| 





Hydromechanische Probleme des Schiffsantriebs, Edited by 


| Dr.-Ing. G. Kemrr and Dr.-Ing. KE. Forrsrer. Ham 
| burg: Gesellschaft der Freunde und Forderer der 
| Hamburgischen Schiffbau-Versuchsanstalt E.V. [Price 


14 marks.]} 

Tue first international conference dealing with the 
hydro-mechanical problems of ship propulsion was 
held in Hamburg in May, 1932, under the auspices 
of the director and patrons of the Hamburg Experi- 
mental Tank. The congress was attended by a 
distinguished body of scientists and marine engin- 
eers, among whom were included representatives of 
the Froude Laboratory, the Institutions of Civil 
and Mechanical Engineers and the principa] British 
marine engineering institutions. The 31 papers 
delivered at the conference, together with the 
succeeding discussions have now been collected in 
book form and published under the joint editorship 
of Dr. Kempf and Dr. Foerster of Hamburg. The 
result is an exceptionally well-produced volume, 
clearly printed and profusely illustrated with photo- 
graphs and diagrams, in which the most recent work 
of European and American investigators is available 
for convenient reference and critical study. 

The problems considered during the Conference 
are grouped under five main heads, of which the 
two dealing with frictional resistance and wave 
resistance in relation to ship form claim first atten- 
tion from their importance in the prediction of per- 
formance from tank experiments. Von Karman 
develops a rational theory of turbulence with the 
object of providing a basis for a generally valid 
expression for turbulent frictional resistance. 
Eisner, in a review of recent work on various 
aspects of the skin-friction problem shows how 
closely von Karman’s theory is endorsed by the 
results of pipe-flow experiments. Similarly Kempf’s 
measurements, in the Hamburg Tank, of the skin 
friction of planks are in close agreement with the 
recent theoretical deductions of Prandtl and von 
Karman. Quite properly, however, Eisner empha- 
sises the differences due to form between the 
frictional resistances of a plank and a ship, and 
some guidance in this connection is afforded by 
Kempft's tests on a long ship model which he 
describes in his paper. Schoenherr confirms the 
| influence of viscosity on skin-friction by means of 
| plank trials, in water of varying temperature, 
carried out in a small tank at the Washington 
Experimental Basin. A theory of wave-making 
resistance, propounded by Wigley of the Froude 
Laboratory, Teddington, is well supported by 
experiment for models of simple geometrical form. 
This work, together with Barillon’s experiments 
on the interference between diverging and trans- 
verse wave systems, are critically examined by 
Hogner in a paper which reviews very fully existing 
| work on the mathematical theory of wave resistance 
and related empirical data. Recent comparative 
trials of models with hollow and straight water 
lines are described in a paper by Weinblum, of the 
Berlin Tank, whilst Barillon contributes a dis- 
cussion of the divergence between theory and 
experiment in the general wave-making problem, 

The remaining papers in the book are devoted 
to the propulsive elements of the ship, and are of 
unusual interest. Betz, for example, makes out an 
excellent case for the Voith-Schneider propeller for 
tugs and shallow-draught ships, and Miss Schiller 
does as much for the variable pitch marine screw 
without, however, indicating how the practical 
difficulties of blade adjustment are to be overcome. 
Significant, also, of the trend of modern inquiry is a 
group of twelve papers dealing with the cause and 
prevention of cavitation and of the destructive 
erosion and loss of efficiency resulting therefrom. 
In view of the propeller tunnel now in course of 
construction at the Froude Laboratory, a paper by 
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Lerbs describing his work on cavitation with the 
propeller tunnel at the Hamburg Tank should prove 
of exceptional interest in this country. Finally, 
there is a group of papers treating of the influence of 
non-uniformity of flow into ship propellers, embrac- 
ing on the one hand the theoretical aspects of the 
inter-relation of ship and propeller, and on the other 
the results of experiments directed towards the 
improvement of bad conditions by modification of 
hull design. 

The general impression gained from the book is 
that, while substantial progress is being made 
towards both fundamental and empirical solutions 
of the main hydro-mechanical problems of ship 
propulsion, in none of them can finality be regarded 
as within sight, much less attained. Nevertheless 
this symposium of expert and up-to-date knowledge 
worth the closest attention of all marine 
engineers and research workers. One excellent 
feature of this publication calls for special comment. 
With the exception of three in English and one in 
French, all the papers were delivered and pub- 
lished in German; but in order to facilitate the 
study of the book by British and American readers, 
each German paper, with the relevant discussion, is 
accompanied by an abstract in English, pointing 
out the predominant features and referring to 
important diagrams in the text. This part of the 
production has been done, and done well, by Dr. 
E. V. Telfer, of Newcastle-on-Tyne. 


is well 





By J. Davipson 


Legal Pitfalls for the Chemical Engineer 
Institution 


Pratt, and G. 8. W. Mariow. London 
of Chemical Engineers. [Price 3/- net.) 
Tuts pamphlet contains a reprint of a paper by the 
authors which was read at a recent meeting of the 
Institution of Chemical Engineers. The authors 
point out (what is fairly plain) that the field of legal 
pitfalls in the widest sense “is too comprehensive 
to be dealt with in a single paper,” and set limits 
to their exposition. But even these limits are by 
no means narrow. The industry with which the 
authors are mainly concerned come under 
Governmental and departmental control to an 
enormous extent during the last few decades. 
Those who engage in chemical work in factory or 
workshop are hedged about with an immense number 
to all of these the little 


has 


of rules and regulations ; 
work before us constitutes a most useful guide. 
But the authors do not confine themselves to statu 
tory rules and orders. They say something about 
the common law, drawing attention (on 
to the case of Farnworth v. Mayor, d&c., of Man- 
chester, 1930, A.C. 171, which the last 
word from the Court of Appeal on the subject of 
noxious fumes from factory chimneys. They also 
enunciate—quite correctly—a principle of great 
importance to those who deal in chemicals, namely, 
that a person who supplies to another a thing he 
knows to be dangerous without any warning of the 
danger, whether incident to its use or not, is liable 
for injury. The main part of the volume 
comprises a statement, in summary form, of 
statutes and rules relating to the safety, health, and 
welfare of workers in factories; offensive trades ; 
smoke abatement, nuisance by noxious solids and 
the discharge of effluents. There are even a few 
useful pages relating to the infringement of patents 
and designs; and in dealing with that difficult 
subject the authors have drawn attention to a 
principle which is not always emphasised in books 
on patent law. It is that, although it is eminently 
desirable to employ a patent agent when one is 
concerned with a question of infringement, it is 
also important to employ a solicitor, in case litiga- 
tion should ensue; and this for the reason that 
most communications made to a are 
privileged, while those made to a patent agent are 
not. Finally, we have to say that this little book 
deserves something more lasting than a paper cover. 


page 9) 


contains 


any 


solicitor 





SANDVIK IRON AND Sreen Worxs.—Notable 
extensions have been made to the plant of the Sandvik 
Jron and Steel Works, Sweden, by which the output of 
steel will be increased by about 20 per cent. The plant 
comprises a 15-ton are furnace, which is already in 
operation, and a number of high-frequency melting 
furnaces with capacities up to about 4 tons each ; the 
latter furnaces are now in course of erection. The 
products of these works range from heavy forgings, 
saws, tubes and belt conveyors to watch springs. 
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MOTOR-LORRY LOADING CRANE. 


THE ingenious contrivance the 
panying photograph has been introduced to facilitate 
the loading of heavy parts on to motor lorries in 
situations when no loading platform, crane or other 
convenience exists at the point where the load is to be 
picked up. In these cases the part has hitherto had to 
be dealt with manually, an operation not only involving 
strain on the men employed, but also risk of damage 
to the goods. The device, which may be compared 
with a sheer-legs, has been developed by Messrs. Demag 
Aktiengesellschaft, Duisburg, at the suggestion of, and 
in collaboration with, Mr. Wolffram, chief surveyor 
at the Central Railway Office, Munich. The German 
State Railways are endeavouring to increase the rate at 
which their goods traffic is handled and, as a still closer 
co-operation between the railways and motor traffic 
is anticipated when the heavy traffic road system now 
in course of construction has been completed, some 
means of avoiding delay in transhipment had to be 
looked for. 

The construction of the crane will be clear from the 
photograph. It is hinged at the rear of the lorry 
platform, and is swung outwards to pick up the load. 
An adjustable frame is provided to carry the load, which 
frame is suspended from a wire rope led to a winch at 
one side of the lorry and operated from the ground 
level. The winch is provided with safety gear to pre- 
vent the load running away, and can be operated easily 
by one man. A simple device, which is, in effect, a 
level-luffing gear, maintains the load at a constant 
height when the crane is swung inwards or outwards. 
As this involves no further lifting of the load, and as the 
deadweight is counterbalanced by a spring arrange- 
ment, the traverse of the load into position requires 
little effort, and is well within the capacity of the 
operator. The most usual size for lorry work has a 
lifting capacity of 14 cwt., but larger or smaller cranes 
can be supplied. We understand that the crane can be 
fitted to an ordinary motor lorry without any alteration 
to the structure. As shown the crane is arranged to 
stand upright within the roof of a covered lorry, but 
should particular classes of load, &c., require a greater 
height or a longer swing the vertical arms can be made 
telescopic. Another purpose for which a lorry so fitted 
is being found serviceable is that of a breakdown lorry 
for cars, and it can, of course, be readily used for 
loading trailers and similar purposes for which a light 
portable crane is desirable. 


shown in accom- 








INTERNATIONAL GAS CONFERENCE.—The second Inter 
national Gas Conference will be held at Ziirfch under 
the presidency of Herr Fritz Escher from Saturday, 
September 1, to Tuesday, September 4. The papers 
and reports which are to be submitted cover the differ- 
ent aspects of gas manufacture, distribution and utilisa- 
tion as practised throughout the world and will deal 
with such subjects as research, coal evaluation, carbonis- 
ing, testing and charges. This country will be repre- 
sented by a delegation, which is being organised by the 
Institution of Gas Engineers, and further particulars 
ean be obtained from the Secretary of that Institution, 
Mr. R. W. Alexander, 28, Grosvenor-gardens, 
| London, 8.W.1. 








LARGE TAPERED ROLLER BEARINGS. 


A goon test by which to judge the value of an inven’ 
tion is the ability of the device to stand considerabk 
modification in the way of dimensions without loss of 
|efficiency. The Timken tapered-roller bearing, on 
| July 24, emerged from this test with distinction, for on 
that day the largest bearing of this type yet made 
anywhere was successfully run in at the works of its 
makers, Messrs. British Timken, Limited, 65, Cheston- 
road, Aston, Birmingham. These bearings, of which 
| there are four, each weighing 3} tons, and 4 ft. 3 in. in 
' 


diameter, have been made for a new steel rolling mill 
to be erected at the Renault Motor Works, France, 
the installation comprising also 64 smaller bearings of 
| various sizes. The operation of running in the larg: 
bearings involved a total thrust load of 200 tons being 
imposed upon it, and rotation under this load for 
8$ hours at a speed of 42 r.p.m. While under load the 
deflection of the outer race was measured by a dial 
micrometer. The maximum reading of the total 
eccentricity of the complete unit was only 0-0008 in. 
As this represented the cumulative variations in all 
components and on all angles, it may be fairly regarded 
as indicating a distinct achievement in the direction 
of accuracy of such a large bearing. The bearing ran 
| quite cool during the operation and, on being dismantled 
| for examination, all the working surfaces were found 
| to be in excellent condition. 

It may be mentioned here, as evidence of durability 
las distinct from initial performance, that Timken 
tapered roller bearings were fitted to a rolling mil! at 
the works of the Fiat-Sezione Company, Turin, in the 
year 1929. At the end of nearly 30,000 working hours a 
report was received that the bearings had never needed 
any attention beyond periodic lubrication. The mill 
is still at work for three 8-hour shifts daily, rolling 
carbon steel and stainless-steel sheets. Again, at the 
steel works of Messrs. Baldwins Limited, the tapered- 
roller bearings of a cluster mill were overhauled at the 
end of 24 years’ continuous workings on an average 
output of 100 tons per week and were found to show no 
signs of wear. In the manufacture of the large Renault 
bearings above referred to, some figures of interest may 
be noted. The rough machining of each of the inner 
cones occupied about 47 hours, 3$ ewt. of steel being 
removed. Heat treatment was carried out in 
fired furnaces, in which all the cones, cups and rollers 
were kept under controlled heat for 200 hours each in 
three stages. Quenching between the heat treatment 
stages was carried out in a water-cooled oil bath. 
Special lifting tackle was provided and special jigs 
used to avoid deformation during handling and to 
retain the shape of the components during quenching. 
The cups and cones were rough and finish-ground, and 
between grinding operations, were oil-tempered t0 
relieve machining stresses. The tapered rollers, which 
weigh 28 lb. each, were first machined and finish 
grinding was carried out on a centreless machine. The 
retaining cages are of special design and are con- 
structed of turned forgings in three sections wé ided 
together. A retaining pin passes through the centre 
of each roller. 
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THE accompanying illustration shows an ingenious 
lubricator for chain links made by Messrs. J. and W. 
Kirkham, Limited, Lark-street Works, Bolton. It 
works automatically, that is, the movement of the 
chain causes the dropping of a small quantity of oil 
at desired intervals, the only manual attention needed 
being the filling of the container. As is well known, 
chains composed of links with rollers on the joint pins 
are widely used in conveyors of various types, whilst, 
more often than not, the material conveyed is gritty, 
dusty and dirty, eg., ash, coal, foundry sand, &c. 


’ 


CONVEYOR-CHAIN LUBRICATOR. | spring. This method of* application is useful when 


dealing with chains of very small pitch travelling at a 
high speed, as appropriate disposition of the actuating 
pins can be made to reduce the number of plunger 
strokes. The nozzles can be arranged one behind the 
other in such a case so that two successive bushes of the 
chain are oiled at one stroke, or alternate links are 
oiled &c. whilst the strokes can be made to occur at 
such intervals relatively to the sprocket teeth as are 
desirable. The only precaution necessary in fitting the 
lubricator is to see that the delivery pipes or nozzles are 





} 


The hand lubrication of such chains is, at the best, a | 


tedious matter and is apt to be neglected, or, on the 
other hand, may be wasteful. The mechanical lubri- 
cator functions only when the chain is working and 
the amount of oil delivered can be precisely timed as 
well as adjusted as to quantity. 
plain link conveyor chain is shown in the illustration. 
The lubricator consists of a rectangular oil container 
fitted with a filling strainer and a protecting cover. 
The container is carried on a bracket attached as 
convenient to the conveyor framing. 


immersed in the oil, as shown. The suction inlet 
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opens directly to the oil and the delivery outlet com- 
municates with a nozzle above the point to be lubricated. 
The pump plunger is forced downwards on the delivery 
stroke by a lever, the other end of which is forced 
upwards by a tappet rod reciprocated by the chain in a 
manner which will be clear from the illustration. The 
return, or suction stroke is effected by a helical spring 
acting upwards against a collar on the plunger, which 
spring, of course, keeps the tappet roller against the 
chain roller. The upper end of the tappet rod is 
screwed and provided with a wing nut and lock nut. 
The position of these on the rod determines the length 
of its stroke and, therefore, the stroke of the pump 
plunger and the amount of oil discharged at each stroke. 
The tappet rod is prevented from turning, when the 


nuts are rotated, by a transverse pin, the ends of which |generally in use are of the Yarrow or Babcock and 
travel in slots cut in the tube through which the rod | Wilcox type. Of late there have been several interest- 


passes, 


_The lever between the tappet rod and plunger is | boiler, and the Brown, Boveri “ Velox ” steam genera- 
Y-shaped in plan, there being one tappet rod and two | tor, from which it would appear that there are still 
With a double line of links, such as is | possibilities of further developing the use of high- 
commonly found in a conveyor chain, one pump serves | pressure high-temperature steam for propulsion pur- 
each line of links. The delivery nozzles swivel on the | poses in the modern Atlantic liner. The water-tube 
pump delivery branch so that they can be adjusted to| boiler has now ousted the Scotch boiler for main 
The nozzles can | steam-raising purposes in the larger Atlantic liners. 
also telescope in the swivel part in order to permit of | [ 
exact adjustment to suit the length of the links. It | adopted for several passenger liners in this country 
will be observed in the illustration that the tappet rod | and America, and is being installed in the new French 
is just beginning to lift and the plunger to descend. | jiner Normandie, has not been looked upon with great 
By the time the stroke is finished the preceding roller | ; 
will have passed under the nozzles and received a drop | 
of oil on each link pin joint or on the bearing of the! double transformation 
rollers, the size of the drop being regulated to suit the | forming the energy as delivered by the prime mover 
. ; | into electrical energy, and second, changing the latter 
Although a simple instance has been illustrated, it | back into mechanical energy at the propeller shafts. 
must be understood that the lubricator can be fitted | The losses vary from 10 per cent. to 6 per cent. for 
Thus, where it is not!the smaller and larger installations, respectively. 
possible to obtain a direct drive from the chain, say | These 
in an elevator enclosed in a trunk, a shaft may be fitted | for mechanical reduction gearing, and 1 per cent. to 


pumps. 


suit the width between the two lines. 


needs of the case. 


in a variety of other ways. 


passing through the trunk, carrying a rocker arm in| 
- | 


contact with the return links of the chain and, on its | 
projecting end, another arm for actuating the tappet | 
rod. Similarly, a shaft may be oscillated by a lever | 
in contact with a projecting pin, or pins, on the side of | 
a chain sprocket wheel, the lever being periodically | 


depressed by the passing of the pin and returning to| Engineers at Liverpool, June 26, 1934. Abridged. 
t See ENGINEERING, vol. Ixxii, page 16, et seg. (1901). 


its original position under the action of the plunger | 


Its application to a | 


| steam, in conjunction with single-geared turbines in 


led upwards on leaving the pump, so that the pump 


| discharge outlet is always flooded. 








LIVERPOOL AND THE ATLANTIC | 
FERRY.* 


By J. 
(Concluded from page 52.) 


| 


AUSTIN. 


Methods of Propulsion of Modern Atlantic Liners.— | 


| At the end of the nineteenth century, the reciprocating | 
A small plunger | , : : “ 
. , te 2 ©. | marine engine had reached the height of its develop- 
pump with double-ball suction and delivery valves is 


ment. The King Edward,} a Firth of Clyde passenger 
steamer owned by Williamson and built and engined 
by Denny, of Dumbarton, in 1901, was the first 
passenger steamer fitted with Parsons st-am turbines. 
The performance of this vessel was so successful that | 
the Cunard Company appointed a commission of 
experts to investigate the suitability of the turbine 
for two proposed high-speed liners, which ultimately | 
became, as a consequence of the report made by the | 
Commission, the turbine-driven 26-knot liners the | 
Lusitania and Mauretania. In 1914, two very interest- | 
ing vessels were placed in service by the Cunard- 
Anchor Line, named the Transylvania and Tuscania, | 
which were to be an experiment for the whole of the | 
Cunard group of companies. Whilst they were of 
moderate size, being 14,315 tons gross and 16 knots 
speed, their principal interest lay in the fact that | 
they were the first Atlantic passenger liners to be | 
fitted with geared turbine machinery. They were built 
by Scotts, of Greenock, and Stephens, of Linthouse. | 

The introduction of high pressure high-temperature 











| the King George V in 1926 was another of Parsons’s 
| pioneer achievements in marine propulsion. This | 


vessel was built by Denny, of Dumbarton, and due to 


|the economies in steam consumption effected, was | 


the forerunner of the many passenger liners fitted | 
since with similar machinery. The five recently-built | 
large express steamers, the Bremen, Europa, Conte di | 
Savoia, Rex, and Empress of Britain are fitted with | 
machinery of this type, which is also being adopted | 
on the liner No. 534 now building. The development | 
of the manufacture of non-corrodible condenser tubes, | 
the use of oil fuel for raising steam, and of the turbine 


jas the prime mover, are the three principal factors 


which have permitted the adoption of the high- | 
pressure water-tube boiler for marine purposes. Coupled | 
with these is the development in the design of super- | 
heaters, which allows of highly superheated steam | 
being used, thus preventing excessive condensation in 
the low-pressure stages of the turbine. The pressures 
and temperatures in general use at present range from 
250 Ib. to 550 Ib. per square inch, and 650 deg. to 750 
deg. F. total temperature, respectively. The boilers 


ing developments, such as the Johnson boiler, Benson 


Turbo-electric propulsion, although it has been 


favour in the United Kingdom as a prime mover for 
Atlantic liners, due to the losses experienced in the 
of energy; first, in trans- 


losses compare with 1 per cent. to 2 per cent. 


1} per cent. for windage in reverse turbines, according 
to the size of the plant, giving an estimated total loss 
in large installations of 24 per cent. As well as a loss 
in overall efficiency, additional complications due to 





* Paper read before The Institution of Mechanical 
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the use of high-voltage alternating current and switch- 
boards are involved. Direct Diesel drive for very 
large powers on board ship is not at present practicable 
for many reasons, the limiting power being about 
10,000 brake horse-power per shaft. The Georgic* and 
Britannic with their Harland and Wolff-Burmeister 
and Wain double-acting engines are an excellent 
example of this drive applied to advantage. Numerous 
schemes for the Diesel-electric drive for high-powered 
vessels have been propounded, but up to now no 
really satisfactory method has been evolved. 
Navigational Aids.—No paper on this subject would 
| be complete without some reference to the develop- 
|ment which has taken place during the last decade in 
the use of scientific aids to navigation. Whilst for 
many years expert navigators have had to rely very 
largely on sea sense and experience of winds and tides, 





| and still have to do so to a great extent, particularly 


in fog, their difficulties have been greatly lessened by 


|the many scientific instruments which they now call 
| to their aid, such as the gyro compass, wireless direction- 


finding, echo sounding machines, and submarine 
signal apparatus. These ingenious inventions have 
helped to make one of the safest forms of transport 
still safer. The seamen and firemen of the present 
day, are now a class of men highly skilled in the use 
of the many intricate machines employed in the 
navigation of the ship. 

The Future of the Atlantic Ferry.—One can hardly 
conclude a paper on this subject without an attempt 
to forecast the future. Is the century of success 
enjoyed by Liverpool steamship owners on the Atlantic 
ferry service going to continue, or are steamships 
going to be displaced by aircraft ? Is the Liverpool 
air port to be one of the terminal ports of the Atlantic 
Ferry of the future ? Whilst not holding that a trans- 
atlantic air service is impossible, the author has doubt 
as to its regularity and dependability, due to the 
vagaries of North Atlantic weather; also there are 
doubts as to whether such a service ever would be 
a financial success. The difficulty in crossing would 
be rather in the westward than in the eastward passage, 
as in the days of the sailing packets, owing to the 
prevailing adverse winds. Possibly this difficulty can 
xe overcome by higher-powered engines, and by @ 
specially-picked route or routes. To spend any length 
of time in close vicinity to high-powered aeroplane 
engines, however, is, due to excessive noise and vibra- 
tion, unpleasant. The transatlantic crossing in a 
liner, even though on business, is looked upon as an 
enjoyable holiday, and the high standard of comfort 
provided and the increasing use of wireless telephony 
may tend to defer the use of air transport until it 
becomes as safe, reliable, and comfortable as the 
Atlantic Steam Ferry. 

Whilst at the present stage of aviation, the prospects 
for a North Atlantic air service do not look promising, 
the use of aircraft for short sea crossings and over land 
has become an entirely safe method of transport. 
Are there not possibilities, therefore, that as the use 
of aircraft for travelling becomes more common, which 


| assuredly it will, aircraft might be used as feeders for 


the Atlantic Ferry, thereby shortening the length of 
journey between the Continent and America? If 
this should come about, Liverpool will be very fortunate 
in having such a fine air port as Speke. Regarding 
the immediate future of the Atlantic Ferry, the competi- 
tion is at present keener than it has ever been. Instead 
of being between rival companies the competition is 
now almost international, due to the subsidising of 
foreign shipbuilding and ship operation. Under these 
conditions, the British companies are again fighting 
for their existence, much as they were at the beginning 
of this century. The British reply to American, 
French, German, and Italian competition on the Atlantic 
Ferry service is 8.8. No. 534. The completion of 
8.8. No. 534 has now become possible due to the 
merging of the North Atlantic interests of the Cunard 
Steam Ship Company and the Oceanic Steam Naviga- 
tion Company, which have been such keen competitors 
for the last sixty-three years. The new merger com- 
pany, the Cunard White Star, as well as taking over 
the North Atlantic fleets of the two concerns, also 
takes over the liner S.S. No. 534, now under construc- 
tion. It augurs well for British shipping and the City 
of Liverpool that these two long-standing competitors 
should at last unite, and make their headquarters in 
the city where they both commenced their activities so 
many years ago. 

Regarding the possibility of making any substantial 
reduction in the time taken to cross the Atiantic by 
steamship, study of the several tables will show that 
the rate of reduction in time taken for the Atlantic 
crossing becomes gradually less as the speed of the 
vessel increases. For instance, an increase in speed 
from 20 knots to 22 knots saves 15 hours on a passage 
of 3,198 knots, whereas an increase from 38 knots to 
40 knots per hour saves only 4 hours; also the horse- 





* See ENGINEERING, vol. cxxxiii, page 711 (1932). 
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COAL-HANDLING PLANT, MELBOURNE GAS WORKS. 
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Fie. 2. 


DISTRIBUTING CONVEYOR AND RECLAIMING CRANE. 


rather more than two-thirds of a complete circle. The 
fixed, or transporting, conveyor is rw sae at the centre BOILER-EXPLOSION INQUIRY, 
of the horizontal span and is provided with an auto- Ix accordance with the Boiler Explosions Acts, 1882 
matic belt weighing and recording machine made by | #24 1890, inquiries have been conducted by the Board 
Messrs. Samuel Denison and Son, Limited, Leeds. | f Trade officials into a number of explosions. teports 
The rotating, or delivery, conveyor has a radius of | °f the investigations have been published recently, 
about 118 ft. It is driven from the outer end, as |®nd of one of these we give a brief summary below. 
will be clear from Fig. 2, in which the supporting, Failure of a Cast-Iron Tee-Piece in S.8. “ City of 
structure aad the drive for traversing it are also seen. | Cairo.”—On February 22 to 26, 1934, a formal investi- 
lhe delivery conveyor can either discharge the coal | gation was held at Liverpool by two Commissioners 
on to the storage ground or, when it is at the point of | appointed to inquire into the disastrous accident on 
its travel shown in Fig. 1, to the crusher bins adjacent | board the Ellerman steamship City of Cairo, on 
to the retort house. All the belt conveyors are 42 in. | November 5, 1933. The result of the investigation 
wide, and the total length of the three is rather | is contained in Report No. 3245. At the time ef the 
over 700 ft. The whole of the conveyor installation | accident the vessel was a day out from Marseilles on a 
and the feeders of the hoppers on the unloading | voyage to India. I » te 
towers are electrically interlocked and provided with of a cast-iron tee-piece in the auxiliary steam pipe 
automatic starting equipment which ensures the correct | from the auxiliary boiler, and the finding of the Commis- 
sequence in the starting and stopping of the plant. sioners was that the fracture of this fitting was due 
For reclaiming purposes, &c., an electrically-operated | to water hammer. The accident, unfortunately 
travelling jib crane equipped with a grab is provided | resulted in the death of a junior engineer and of four 
on the storage ground. This runs on a track, with a | firemen, and injuries through scalding to five others 
radius to its centre line of 70 ft., extending for about| The report is accompanied by a series of sketches 
250 deg. round the axis of the rotating conveyor. | showing the position of the three main boilers and the 
This track, as shown in Fig. 1, is elevated above the | auxiliary boiler, the position of the superheaters and 
ground level of the storage space, and is protected | the lay-out of the main and auxiliary steam pipes, the 
from encroachment from the heaped coal by inner and | various valves, connections and fittings and also the 
outer walls, the track for the rotating conveyor being | drains. A sketch is also given of the tee-piece which 
formed on the top of the latter. The crane, when the | failed. All boilers were single-ended return-tube 
jib is lowered, can, of course, pass under the conveyor boilers working at 225 lb. per sq. in., the three main 
0 work on either side of the latter, as required. A | boilers being placed side by side across the ship just 
re laiming hopper is provided above the pivotal point | forward of the engine room, with the auxiliary boiler 
of the conveyor, into which the crane discharges coal | in the centre of the ship in the forward part of the 
ee from the heap for delivery to the crushers, | stokehold. With this arrangement, the steam pipes 
scsi " — a a > 8 ft. in lengt h, can. however, | from the auxiliary boiler were necessarily of consider- 
_the coal from a considerable part of the heap | able length, the auxiliary steam pipe being apparently 
and deliver it direct to the crusher bins without having | some 30 ft. long. This particular pipe, of solid-drawn 
to “ posit it in the reclaiming hopper. The crane can | steel and 44 in. bore, had expansion behds in it and 
“s ~ at = average rate exceeding 150 tons per | was connected at its after end to a junction box, and 
ur, though it has, as a matter of fact, handled up to | at its forward end to the tee-piece. It was practically 
1,500 tons in an eight-hour shift. Under normal | horizontal. With the main boilers in use and the 
slewing conditions 70 complete reclaiming cycles can | auxiliary boiler shut down, water was almost bound 
ba aay in an hour. The designed load at maximum |to collect in it. Under these circumstances, it is 
so s 
“T he ? hole of the structural steelwork has bee oy ee that there was always a possibility of water 
electrically welded, quasi-arc uranium ates tet ay 4 the f iy Fy bey ni ore ae 
been used. The electsic ceutuanent imciades $2 mot S| to light the fact that two accidents had previously 
generating a total of 634 P I on = o Seaeee, occurred. One of these occurred as long ago as Septem- 
a ing & tots ) i 1p. t was necessary to ber, 1926, and the other in March, 1932. Neither of 
stall a special transformer substation for the supply | these failures, however, had been reported to the 
: current. The cost of the plant was 90,0001. The Board of Trade. ‘ : 
Deete 7 . ‘ 
— ph pe eed Mpeg he .~ 2 Gas On the morning of the accident, the ship was steaming 
Mined’ on 9 ate age mat _ pode — with her three main boilers, but as she was meeting 
ined by Meee en 4 “- plant was manutfac- | strong head winds the chief engineer decided to raise 
Messrs. Malcolm Moore. | steam in the auxiliary boiler. Before lighting up, 
| he gave orders to test the joints on the superheater 
|of the boiler. Under the supervision of the second 
ion Tax ae er age re 1934-35 edition of the | engineer, steam was therefore admitted from the 
107. ‘aeieenn ‘or ecg we C. H. aa auxiliary steam pipe to the superheater, when, as the 
at @ price of le. net containaitan a Ba ame: oe -2, | report says, at I 1.34 after “ the flow of water and steam 
reeie tes ae ~ ion about the | from the auxiliary pi into the heate 
ax payable by various classes of the community now | : Ps stoce Rong Par, wor ward 
; had been going on for some minutes, a loud explosion 


thet the standard rate has been reduced to 4s. 6d. | , 
Similar details with regard to the Irish Free State |¥@8 heard, and a great volume of steam rushed into 








are given and there are also hints on the making of | the boiler room, and most of the people in that part 


The accident was due to the failure | 


second engineer, Mr. McKinney, and the sixth engineer 
escaped, but the latter lost his life a few moments later 
jin a gallant attempt to rescue the firemen. After 
|the steam had cleared away, examination showed 
| that the tee-piece referred to had fractured completely 
| close to one of the flanges. 
| The report is a very interesting one, and it shows 
| how, with all the excellent rules laid down by the 
| Board of Trade and Lloyd’s Register, and the super- 
| vision of competent engineers, a potential source of 
| danger may exist for a long time without being detected. 
| It is a recommendation of the Board of Trade that 
| isolating valves should be fitted in main and auxiliary 
|steam pipes, and in the report the Commissioners 
| say that, in the light of this case, it is a recommendation 
| which should be invariably accepted and carried out by 
|}all ship owners. Had such an isolating valve been 
| fitted in the City of Cairo, it is probable the accident 
| would never have occurred. 








|'SOME EFFECTS OF COLD-ROLLING 
| ON THE INTERGRANULAR CORRO- 
| SION OF THE 18/8 STAINLESS 
| STEELS.* 

By E. C. Rotxason, M.Se. 


Wuust much work has been published dealing with 
the intercrystalline corrosion of fully softened austenitic 
| stainless steels, relatively little information is available 
| relating to the effects of cold-rolling prior and subse- 
quent to heat treatment involving sensitisation towards 
such corrosion. The present work is a continuation 
of the author’s previous paperf and deals with: 
The influence of cold-rolling (5 per cent. to 75 per cent. 
reduction) prior to reheating upon the time /temperature 
susceptibility curves; the uniform precipitation and 
coagulation of carbides in the steels by cold-rolling 
and subsequent heat treatment ; and the effects of cold- 
rolling after a reheating causing susceptibility to inter- 
granular corrosion. The alloys were those used in 
the previous work+ but to facilitate the preparation 
of this paper reference is mainly confined to two steels 
of the following analysis : 








C. Si. Mn. Cr. Ni. 
Steel. Per | Per Per Per Per 
cent. cent. cent. cent, cent. 
| 
N 7 0-11 | 0-33 | 0-16 | 18-9 8-41 
H .-| 0-17 0-23 | 0-78 | 16-2 | 10-6 


i : : : | : 

The Influence of Cold-Rolling Prior to Sensitisation.— 
|The alloys were cold-rolled to give four sets of speci- 
|mens having percentage reductions in thickness of 
5, 25, 50 and 75, respectively. The bars were then 
sectionalised, heat-treated and tested in the Air 
Ministry solution as detailed in the author’s previous 
paper.t Time/temperature-susceptibility curves were 
plotted from the data obtained. It was noted that 
cold-rolling lowers both the upper and lower limits 
of decomposition, but with prolonged annealing the 
maximum intergranular corrosion of cold-worked 
samples never becomes as great as that of annealed 
material The important differences between annealed 
and cold-worked material may be made more clear by 
considering the behaviour of two specimens heated for 
increasing times at 650 deg. C. The former steel 
becomes increasingly “ sensitised’’ up to some 300 
hours, followed by slight recovery. On the other hand, 
the cold-worked steel (75 per cent. reduction) reaches 
a maximum susceptibility in 4 minutes, and then 
recovers its resistance to intergranular corrosion in 
1 hour. These effects are illustrated in a novel way 
in Fig. 5, on page 132, which shows a specimen which 
had been sheared to shape, another drilled, and both 
subsequently heated at 670 deg. C. for | hour, and tested 
in CuSO4-H,SO4. The undeformed portions decayed 
after corrosive treatment. Another characteristic of 
cold-worked steels is the higher rate of intergranular 
corrosion in a direction parallel to the direction of rolling. 
This is particularly pronounced in the case of the 
ferrite-austenite steels. 

Mechanism of the Restoration of the Resistance of Cold- 
Worked Steel.—The author has already discussed the 
cause of the defect.t In cold-worked material pre- 
cipitation occurs not only at the grain boundaries 
but also markedly in the vicinity of the slip planes. 
When there is a large number of these the carbon is 
precipitated quickly, and would ultimately be reduced 
to the solubility limit of 0-02 per cent. throughout the 
alloy. The subsequent diffusion of chromium to the 
depleted areas and coagulation of carbides will naturally 
take place more rapidly in a worked specimen, thus 


* Paper read before the Iron and Steel Institute, on 
Friday, June 1, 1934. Abridged. 
+ See ENGINEERING, vol. cxxxv, page 689 (1933). 





returns. |of the ship were either killed or badly scalded.” The 





t Rollason, loc. cit. 
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| | 

restoring the resistance of the steel to intergranular | reagents, however, dissolve the cold-worked metal| corrosive conditions, especially where high-carbon 
corrosion in a far shorter time than in the case of an | more rapidly than the annealed (See Fig. 16). |(0-15 per cent. to 0-20 per cent.) steel is employed 
annealed material A number of tests were made in order to see whether | (2) The addition of elements (such as silicon and 

Welding Tests.—Corrosion tests were carried out on | low-temperature annealing would improve the resist- | molybdenum) which produce isolated masses of ferrite* 
various specimens welded by both the electric-are and | ance of such material. The results are given in Table I, | in which the carbides are precipitated without making 
oxy-acetylene processes, and a selection of the results | from which it will be gathered that, except at 200 deg. C. | connected paths of susceptible material. Low soften- 
is shownin Table II. In the case of the 0-11 per cent. | and 700 deg. C., the extra annealing increases the attack. |ing temperatures are advisable. (3) The production 
carbon steel (NV), it will be noted that annealing at 
700 deg. to 800 deg. C. after heavy cold-work has been Fig. 4. 
effective in producing resistance to intergranular 10 rp ee 
corrosion even when two runs are made. Higher- 10 Min. 
carbon steels are far less resistant and would require a : 
longer annealing than has been used. Cold-rolling 
without heat treatment is clearly a disadvantage in 
all the steels tested, including those containing molyb 










Rolled 30% Rolled | 





denum and silicon. The results also indicate that oxy- res | 
acetylene welding is unsuitable for these ‘ work- 
stabilised "’ steels on account of the resultant over- 60 
heating of the plate. As a result of the changes 


discussed above, it is clear that annealing at 700 deg. C. 
for several hours will produce metal capable of with 
standing subsequent reheating in the critical range 
100 dey. to 800 deg. C. without deterioration. At 
higher annealing temperatures than 700 deg. ( 

carbon in excess of 0-02 per cent. remains in solution. 


Role £ — 
i> ff Rolled 30% 
—a-or | without 600 °C. 
” ¥ Anneal | 


ercentage Increase in Resistance. 





In addition, during a welding operation the metal 2S - _ 
at an elevated temperature will very slowly redissolve an J 150 200 6250 =~=6300 
the carbides and repre ipitate them at the boundaries teases — of CuSO, H,SO, Test Hours. 
of the enlarged grains during a second run. Neverthe . = 7 
Fie. 5. Decay or UNpEFoRMED Parts AN» 


less, the reactions progress slowly, and it may be 

y RESTORATION OF SHEARED AND DRILLED EDGES 

Tasie l.—The Effect of Low-Temperature Annealing for 

l Ar. on the Rate of Decay of Sensitised Steel in the 
Rolled Condition.* © 





end 
““ssumy 
Hours t penetrate 0-05 In of Steel 
i 
Reheat > 
remp Q. 1,150 deg. ¢ Q. 1,150 ded. ¢ . 
dew. ( | @. 1.150 deg. ¢ 600 dew.-2 hr 600 dedw.-2 hr 
| 600 deg.-2 h Rolled 10 per Rolled 30 pet 
ent. Reduction ent. Reduction 
, 
Nil 100 4b 135 
200 300 240 140 
> 35 12 6 
B25 212 190 122 
400 212 147 110 
00 147 10 122 
6400 “we a4 i40 
700 140 OO 10 4 
* Specimens were repolished after annealing 





possible to use such heat-treated steels for applications aa. 


itermediate between those having mild and very 
drastic corrosive environments. For applications 
where the steel must be in a dead soft condition, the Fic. 15. CuSo, H,SO, TEsT. ATTACK Fig. 16. Same AS Fic. 15, BUT ETCHED IN Aqua 
above treatment would be unsuitable except in the “ " 9 1m . > 

cal - ConFINED TO BounpDaRigs. xX 200. Reeta. Twins anp Suip Pranes. x 200. 
case of steels of higher nickel content. 

Effect of Deformation after Sensitisation.—Specimens 


were sensitised by annealing within the range 500 deg. Tasie II.—Tests on Wetpep Srecimens. 

to 700 deg. C. and were then cold-rolled in an industrial 

nill ar 80 sms borato rolls » latte sing 

m 1d also in small laboratory rolls, the latter being freatment Prior to Welding. en 7 ee 


known to give uneven stresses in the strip. The 
samples were tested in the CuSO,-H,S0, test, the rate of 





ittack being estimated by electrical resistivity measure- Steel — — Dura- Dura- 
ments. Annea a Anneal. — _—~ = Results ym he Results. 

* olted,. NO, est. ’ est. 

Fig. 4 shows typical resistance-time curves ; Hours eur. 
namely, the effect of cold-rolling on time-penetration 
curves subsequent to reheating at 600 deg. C. The 

» = ’ OF . P —— » In Deg. ¢ Per cent. Deg. C. 

material is steel V, 0-05 in. thick. In all cases the y 0-045 El 900-2 hrs 50 | 850—2% hrs. 207 600 | Nodecay .. 600 | No decay. 
subsequent deformation increased the rate _of inter- | y 0-045 El 1,150—} hr 50 850—2} hrs. 207 600 | Nodecay . 600 | Decay in weld. 
granular corrosion, uneven cold working being parti- \ 0-045 EI 900—2 hres 50 [= $4 4 190 600 No decay at 600 Ne decay. 
cularly detrimental. It was found that material 35024 bn . 

: > - 7 . - 5 S 8. ‘ in : Z 
adjoining a stamped number decayed very rapidly,; 4 -.| 0-045 Bl | 1,150—} he 50 700—3 hrs. 200 600 | No decay 600 | Decay in weld. 
and that material rolled in a small hand-mill frequently | 0-045 El 1,150 hr 50 Nil 418 200 Decay ,; in. 120 Complete decay 
decayed to a greater extent from one side. A typical — weld ~ er sides 

» " . age. o weid. 
result for such material is as follows : N 0-045 Fl 900—2 hrs 0 430 270 | Nodecay . 120 | Slight decay in 
ene 1 . , ale 5 oC isolated spot. 
I net ~" n of specimens annealed at 600 deg. ¢ . \ 0-07 EI 1.150—) hr 30 800—3 brs. 600 on r 300 Wo decay. 
for 2 hr., cold-rolled, and tested in CuSO, H,SO, \ .| 0-07 Ox 1,150—} hr 30 800—3 hrs. 600 No decay Pe 300 Slight decay 
for 72 hr \ 0-07 El 850—4 hrs 30 800—3 hrs. 600 No decay ‘ 300 No decay. 
Reductio \ 0-07 Ox 850—4 hrs 30 800—3 hrs. 600 No decay 300 Slight decay 
' T! tol : - P omnes H 0-12 Ox 1,150—} hr 75 800—3 hrs. 170 Slight decay 156 Decay from 
in iCcKNneOSssS enetration. > 
. weld to plate 
Per cent In H 0-12 Ox | 1,150—} hr. 25 800—3 hrs. 270 170 | Decay 156 } in, 
0 0-008 M 0-07 El 1,150—} hr 50 Nil 418 600 | Definite decay on 
10 0-030 : = from 
> weld. 
30 0-038 S 0-07 El 1,150—} hr 50 Nil 380 700 Decay 


Figs. 15 and 16, on this page, show the appearance 
of the same area of a specimen of steel N, quenched Steel M C,0-19; Cr, 18-4; Ni, 8-0; Mo, 4-1 per cent. 
from 1,150 deg. C., reheated at 600 deg. C. for 2 hours Steel SS ©, 0-11; Cr, 21-5; Ni, 9-7; Si, 1-4 per cent. ; 
und reduced 30 per cent. by rolling, after immersion in El Electric-are welding; Ox Oxy-acetylene welding. 
the CuSO,-H,SO, test for 135 hours and after etching 
in 10 per cent. agua regia, respectively. This specimen Prevention of Intergranular Corrosion.—The various | of carbides other than those containing large amounts 
ould be powdered, and yet no attack took place | ways of reducing or preventing intercrystalline corrosion | of chromium, by suitable additions of such elements 4° 
on the slip plane areas during the test. The accelerated may be summarised as follows: (1) The reduction of | titanium, tungsten, molybdenum and columbium ™ 
decay of the subsequently cold-worked specimens | the carbon in the steel to 0-02 percent.: (a) As manu- | the metallic form. An anneal in the region of 900 deg. 
is probably due to the cinternal stresses or stress | factured. (6) By precipitation of excess carbon in a | to 1,000 deg. C. allows the more stable carbides to form: 
gradients produced during the rolling operation, and spheroidised condition uniformly distributed in the | Groups (2) and (3) give certain steels which, if suitably 
is certainly not due to the presence of low-temperature matrix. This can be carried out in a reasonable | heat-treated, are capable of withstanding drastic 
ferrite. In fact, it is most likely that this ferrite has| time by annealing cold-worked (30 per cent. to 50 per| corrosive conditions after welding. High internal 
the same composition as the adjacent austenite, and | cent. reduction) material at 700 deg. to 850 deg. C., | stresses reduce the resistance of all the steels. 
hence can establish a similar surface film when in| and is associated with very small grains. After weld- | ————- _~>->_ >>> SEES 
contact with oxidising reagents. Certain active! ing, such steel is not suitable for the most drastic | * Rollason, loc. cit. 
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THE SILLRE PUMP-STORAGE 
HYDRO-ELECTRIC POWER-PLANT. 


(Continued from page 55.) 


THE power-house itself does not look at all 
imposing when seen amid its surroundings of high 
hills, as will be evident from Fig. 1, page 53 ante, 
but it has a total height of 27 m. and covers an 
area of 14-6 m. by 16-7 m. The section and plan 
of the power-house, Figs. 12 and 13, Plate VIII, 
show that it is designed for three units, but as yet 
only one unit, No. 2, has been installed. This unit 
has an output of 6,000 kW and the other two, 
No. 1 and No. 3, will have outputs of 2,500 kW 
and 8,000 kW, respectively. The two large units 
will be of the same type, namely, vertical shaft 


|labyrinth type are provided where the shaft 
| passes through the top cover and the suction bend. 
The pump is supported by brackets resting on 
channel irons grouted into the concrete founda- 
| tions. 

| The coupling between the pump and the turbine 
|is of the muff type in two halves. The end thrust, 
which is taken up by a thrust bearing on the 
alternator, is transmitted from the pump to the 
turbine shaft by means of rings placed in grooves 
|in the adjacent ends of these shafts, and corre- 
sponding grooves in the coupling. 

The turbine, shown in detail in Fig. 15, is placed, 
as stated, between the pump and the alternator. 
It is a spiral-cased Francis-type turbine, with a 
guaranteed output of 8,600 h.p. under a head of 











units, each with a pump on the same shaft as the | 180 m. and a speed of 600 r.p.m. On a maximum 
alternator and the turbine. This arrangement is | head of 200 m. the turbine will develop 10,080 h.p. 














, 





Fie. 19. Pome Unir INVERTED FOR ERECTION PURPOSES. 


shown in Fig. 12. The smaller unit will also be of |The runner is of cast bronze and has an inlet 
the vertical shaft type with direct-coupled alternator | diameter of 1,250 mm. and a diameter of outlet of 
but without pump. In No. 2 unit, the turbine is | 900 mm., the height of the vanes being 115 mm. 
arranged immediately below the alternator, with |The runner has 19 blades and is hydraulically 
the pump, in turn, below the turbine, as shown in | balanced. Regulation is by 16 gates or vanes of 





| power-house. 


Fig. 12. 

Details of the units comprising the combination 
are given in Figs. 14, 15 and 16, the first showing 
the alternator, the second the turbine, and the 
third the pump. The pump is of the two-stage 
centrifugal type, with a capacity of 1-9 cub. m. to 
2-8 cub. m. per second on a lift of from 227 m. 
to 182 m. and a speed of 600 r.p.m. The impellers, 
shown in Fig. 17, Plate VIII, are of cast bronze, 


| cast steel, each supported on a bronze ring to 
reduce the power required in operation. The 
spindles are cast integrally with the gates and 
project through stuffing boxes in the crown-plate. 
They are connected by levers and links to a regu- 
lating ring, which is of cast steel. The gate lever 
bosses are in two parts, one being keyed to the 
shaft and the other fixed and held in position on 
the former by means of a shearing pin. In the 








have an inlet diameter of 800 mm., an outlet | event of any obstruction being caught between any 
diameter of 1,375 mm., and a width, at the outlet, | two gates, the corresponding pins will fail and the 
of 120 mm. The guide-rings are also of bronze, | remaining gates will close in the ordinary way, 
and the guide vanes direct the flow into the cast- | thus preventing any serious damage. The regulating 
steel spiral casing which is in one piece, as will be | ring moves in a bronze-faced groove on the casing. 
evident from Fig. 19, above, which shows the | All faces in the gate mechanism in contact with the 
unit inverted in the erecting shops, prior to shipment | flow and the runner are provided with renewable 
to the site. bronze liners. 

The water enters the lower impeller from the | The casing is of cast steel, in one piece, and has eight 
suction-tube, and passes through the lower part | streamlined stays cast integral with the casing. 
of the casing to the second impeller, and thence | The inlet diameter is 850 mm. The shaft is of high- 
to the upper part of the casing. The inlet to the | grade Siemens-Martin steel and is hollow. It is in 
suction-bend is 1,200 mm. in diameter and the outlet | two lengths coupled by integral-forged flanges. 
from the casing 850 mm. The casing, with suction- |The shaft is carried in two white-metal lined 
bend, is shown in Fig. 19. The impeller shaft, of | bearings, labyrinth-glands being provided where it 
high-grade Siemens Martin steel, is of the hollow | passes through the crown-plate and the suction-bend. 
type, and provided with flanges to which the |The coupling between the turbine and the alter- 
impellers are bolted. The shaft is carried in two | nator is of the flanged type, forged solid with the 
white-metal lined bearings, and glands of the | respective shafts. 





The alternator, of which a drawing is given in 
Fig. 14, is a three-phase machine, rated at 
7,000 kVA, 0-7 power factor, 6-6 kV, 50 cycles, 
600 r.p.m. It is provided with a direct-coupled 
exciter. When running as a synchronous motor it 
has an output of 7,000 kW, with a power factor of 
unity, at 6-6 kV. As can be seen from Fig. 12, the 
alternator is placed so that the upper side of the 
spider is in line with the floor in the machine-room. 
The stator is below this floor and enclosed in a 
sheet-iron casing. This casing is provided with 
removable covers, which allow access for cleaning 
the windings, &c. 

The alternator is self-ventilating. Cooling-air is 
brought to it through two liberally dimensioned 
air ducts supplying both the lower and upper sides 
of the alternator, as indicated in Fig. 12. The hot 
air is exhausted from the space between the casing 
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and the alternator, through a hot-air duct close to 
the above mentioned cooling ducts. If desired, the 
hot air can be diverted to various parts of the 
The inlet for the cooling air is 
provided with a filter and the quantity of air 
admitted can be regulated. During the colder part 
of the year the cooling air can be mixed with 
hot air, if necessary. 

The alternator runs in two guide-bearings and 
is provided with a thrust bearing, the latter being 
of the ASEA segment type, carried on the upper 
spider. The total length of the shaft, for the whole 
combination, is 13-5 m.; it is rather unusual fer 
a shaft of this length to be provided with six guide 
bearings, as in this case. 

The thrust bearing takes a load of 55 tons, 
corresponding to the weight of the rotating mass 
of the whole aggregate, plus the unbalanced pressure 
on the runner and impeller, respectively. The thrust 
bearing and all the guide bearings are lubricated by 
means of circulating oil, which also passes through 
an oil cooler. The oil is circulated by means of a 
Pelton-wheel driven pump, indicated in the corner of 
Fig. 13. The thrust-bearing is also provided with 
a cooling spiral for circulating water’ The contract 
specification required this bearing to be designed so 
that it could run forone hour with the oil-circulation 
cut off and without cooling water. The stator and 
the upper and lower spiders are of welded steel- 
plate construction. The rotor is built up of four 
cast-steel rings and two flywheel rings, also of cast 
steel, bringing the total flywheel capacity of the 
alternator up to 25,000 kg.m.? 

When closing down, the combination can be 
stopped by means of four hydraulic brakes, placed 
on the lower spider and acting against the lower 
flywheel ring. These brakes are operated by means 
of a hand-pump in the machine-room, adjacent to 
the alternator. The pump can be adjusted to give 
a sufficiently high pressure to lift the rotating parts 
of the combination 30 mm., when inspection of the 
thrust bearing is necessary. 

The stator coils are arranged in open slots, each 
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Fie. 21. INTERIOR 


slot containing four conductors, each in four parts. 
lhe windings are insulated by micanite or similar 
material in accordance with Class B, Swedish 
Standards. The stator winding consists of two 
halves, in parallel, each of the three phases being 
brought out on the neutral side. The stator has 
therefore six terminals on the neutral side. This 


irrangement has been chosen to allow of using the | 


so-called soldered jomt protection for the windings. 

Che rotor is designed to withstand a runaway 
speed of 1,175 r.p.m. for a period of three 
minutes, and the tests included running the alter- 
nator backwards for 30 at a speed of 
1,000 r.p.m. The latter condition might arise if 
the energy supply to the motor failed while pumping, 
when the water pressure would drive the pump as a 
turbine. Safety however, provided 
which close the outlet valve from the pump in such 
in emergency. 

Che connections for the plant are shown diagram- 
matically in Fig. 20, page 133. The switching equip 
ment consists of switchgear designed for 6-6 kV, 
placed behind the alternator, and an outdoor trans 
former station with switchgear for 6-6, 11 and 
44 kV. The instrument board for the complete 
inst i llationis located in the machine room, as shown 
in Fig. 21, which is a view of the interior of the 
station. The auxiliary supply for operating the oil 
cireuit breakers, &c., is obtained from a 220-volt 
storage battery with a capacity of 30 ampere-hours. 
Current for reserve lighting is also obtained from 
this battery. There is also a small 30-volt, 
10 ampere-hour storage battery which supplies the 
urrent for the distant reading of the temperatures 
of the bearings. 

The alternator and the main transformer T.1, 
Fig. 20, are provided with overload and differential 
protection, and there are also other safety devices 
and relays on the electr cal side affording protection 
in case of a runaway, faults to earth, overheating of 
bearings, &c. In the case of short-circuiting or 
faults to earth in the slternator, the transformer 
oil circuit breaker is cut out, the turbine gates 
closed and carbonic-acid gas admitted to the 
cooling air ducts, near the alternator, all this taking 
place automatically. At the same time, the cooling- 
air and hot-air ducts are automatically closed, 
thus providing a closed space surrounding the 
stator and rotor, this being necessary for the gas 
any fire that may occur in the 


minutes 


devices are, 


to extinguish 
windings. 


The relays and push-buttons for the safety 





or Macuine Room. 


devices and control of the unit are placed in and | 
on the control-desk, to the right of the switchboard, | 
‘and may be seen in Fig. 21. 

The governor is of the automatic oil-pressure | 
type and consists of two separate units, namely, 
the servomotor with governor-head regulating valves | 
and compensating mechanism, and the oil pump | 
unit. The servomotor is arranged horizontally on | 
the top floor in the machine room, as indicated in | 
| Fig. 13. It operates the speed ring on the crown | 
| plate cover by means of levers and a vertical shaft. 
|The governor, which is of the combined spring and 
weight type, moving on knife edges, is belt-driven 
from the turbine shaft, and is enclosed in a casing 
carried on a support containing the main valve 
compensating gear and the various handwheels for 


the operation of the unit. 

The turbine can also be regulated by hand, and | 
the change over from hand regulation to automatic | 
| regulation, or vice versa, can take place when the | 
turbine is running without any variation of the 
speed. The gate mechanism can also be locked 
in the closed position. The oil-pump unit, seen 
in the left-hand corner of Fig. 13, consists of a 
gear-pump driven by a small Pelton-turbine of | 
30 h.p. Thenozzle of this turbine is automatically | 
adjusted as the pressure in the receiver rises or} 
falls. The pressure-receiver is placed above the 
pump, and the whole unit is carried on a common 
bedplate, underneath which is placed the oil | 
reservoir. | 

The unit is also provided with a pressure regulator, | 
or relief valve, as it is sometimes called, shown in Fig. | 
22, above. The inlet to the pressure regulator is | 
connected up to the spiral casing of the turbine, and 
on the outlet side there is a discharge pipe leading to | 
the tailrace. The pressure-regulator is also connected | 
to the governor by means of levers and rods, and | 
| functions only when the load on the unit is thrown 
|off. It is operated by the governor simultaneously, 
when the latter the The pressure 
|regulator opens quickly and by-passes the water 
rejected by the turbine, and when the gates have 
been adjusted by the governor to the changed load 
conditions, the pressure regulator automatically | 
closes slowly and the velocity in the penstock, | 
instead of being suddenly checked, resulting in | 
water hammer, is gradually reduced with a conse- | 
quent small rise in pressure, in this case amounting | 
to only 20 m., head when full load is suddenly | 


closes gates. 


thrown off. 


When the governor opens the gates, the pressure | 
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Fie. 22. PrEessuRE-RELIEF VALVE. 
regulator does not function, as in the connection 
between the governor and the pressure regulator 
there is a cataract, which acts in such a way that 
the connection lengthens when the gates are being 
opened but is rigid when they are being closed. 

The valves for such a combination are more 
complicated than those to an ordinary hydro-electric 
unit. One of the essentials is, of course, a valve to 
regulate the delivery from the pump. This valve, 
which is of the stream-line type, is shown in the 
shops in Fig. 18, Plate VIII. It is placed vertically, 
as can be seen in Fig. 12, and is hydraulically 
operated by means of a small servomotor. The 
operating valve of the servomotor is actuated by a 
small electric motor controlled by push-buttons on 
the control board. It can also be operated by hand, 
if necessary. 

The shut-down valves for the pump and turbine 
are arranged horizontally; they are indicated in 
Figs. 12 and 13. That for the pump is placed close 
to where the pump delivery pipe branches off 
from the turbine supply, while that for the turbine 
is close to the spiral casing. The valves are spherical 
with a clear passage through the revolving gate corre- 
sponding to the bore of the pipe. The gate turns 
on pivots and when open provides free and un- 
obstructed flow to the water. Both these valves are 
hydraulically operated in the same way as the regu- 
lating valve for the pump. The outlet from the 
turbine draft-tube and the inlet to the pump 
suction are both provided with hydraulically- 
operated sluice gates, as shown in Fig. 12; both 
these are controlled from the machine room. 

(To be continued.) 








THE DEVELOPMENT OF AGRICUL- 
TURAL MACHINERY IN ENGLAND. 
By G. E. Fusse.u. 

Prior to the Eighteenth Century there was little 
or no development in the design of agricultural 
implements, which were traditional, and whi bh 
varied only as between different districts and the 
necessities of different types of cultivation. It is 
true that Fitzherbert* states that there were different 
kinds of plough used in different countries, and 
proceeds to a brief enumeration of them. It is 
probable, however, that these different sorts 


* Boke of Husbandry, 1525. 
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ploughs had changed very little in their general 
design for centuries before that time, and indeed 
they changed very little for a couple of centuries 
after Fitzherbert wrote his book in 1525. Tusser,* 
whose reputation has been enhanced because he 
wrote in verse—I hesitate to say poetry—and 
whose book has attracted the attention of modern 
editors, gives a list of the requirements of the 
average farmer, and this list, apart from the hand 
tools, is very concise. 

The Sixteenth-Century farmer was content if he 
had a plough, a harrow, and occasionally a roller. 
The plough was the implement that had been used 
by his ancestors for generations, the design of which 
had been handed down from father to son through 
generations of carpenters and blacksmiths. The 
harrow was an implement entirely made of wood 
with wooden tines, preferably ash, or such a simple 


nation had become alive to the necessities of a 
commercial life. Throughout the Seventeenth Cen- 
tury the merchant had been securing a larger share 
in wealth; no longer was the landowner the pre- 


dominantly wealthy man.* Indeed, many of the| number of types at his disposal. 
returned Cavaliers found themselves comparatively | 


poor; their estates had been returned to them, but 
they found that conditions had, at any rate in a, 
measure, changed, and they were forced to adapt 
themselves to the new environment. The merchants 
had been indulging in overseas commerce and had 
been importing large quantities of specie and | 
bringing home valuable foreign products in order 
to obtain those products which were necessary to | 
enable the landowner, by virtue of a trade in his 
production, to become a man of money. He no 
longer lived mainly upon the produce of his land, 
but found himself confronted with the necessity of 


thing as a thorn-bush weighted with a log. Occa-| obtaining supplies of currency of an order to which 


sionally it may have been fitted with iron tines. 


he had previously been unaccustomed. That must 


We have little or no information as to the rollers, | haye been one factor in the commercialisation of 
which may possibly have been just the trunk of a farming. 


tree or a roughly cylindrical piece of stone. Of 


Again, the country was, as a whole, taking more 


one thing we can be sure; that is, that rarely, if| interest in trade, and what population there was 
ever, was iron employed in the construction of this | was aggregating itself in cities, while manufactures | 


implement. 


were being concentrated in districts. It is true 


Appropriately enough, perhaps, the first move/that in modern estimation these aggregations of 
was made towards mechanisation, in the modern population would be extremely minute, but the 
sense of the word, by the suggestion that hand-| fact remains that in proportion to the total popula- 
broadcast sowing might be better done by means| tion of the country there were areas of density | 
of a machine. From the beginning of the Seven- engaged in industrial occupations which required to 
teenth Century there were suggestions for the | be fed by the import of food into their areas. There | at the end of this period, and Young, in his inimi- 
simplification of this process, both from the point | is no doubt that London was then, as always, the | table style, attacks the implement as a relic of 
of view of conserving seed and from that of obtaining | nucleus around which the whole life of the nation | barbarism, because he seems to have held the 
a uniform distribution of the seed over the area| centred. Besides London, however, Bristol was. 
sown. Little was done in the Seventeenth Century | , large town for the time, and there was a compara- 
beyond making the suggestion, although Worlidge tively dense area of population in the Somerset 
did try to construct a machine—or, at all events, | woollen manufacturing district, while there was a 
if he did not try to construct a machine, he provided | similar dense area of population in the environment 
a drawing to illustrate the instructions which had | of (helmsford and also around Norwich. In order 
been provided by Gabriel Plattes about midway | to get adequate supplies of food to these points 
through the century.t Bradley, early in the Eigh-| means of communication were slowly improving, 
teenth Century, attempted to build one of these | although it is true that they did not become greatly 
machines, but he failed to make it work, and it| improved until the end of the Eighteenth Century, | 
was not until the coming of Jethro Tullt that a| when the great canal building era had its being. | 
practical sowing machine was evolved. Even then} But we cannot imagine that the development of 
the generality of farmers were not only unaware of technology in other industries was not reflected in 
the machine, but would doubtless have refused to | agriculture, although, as always, the attention paid 
use it, because Tull found the usual antagonism | to that industry was less than that paid to those 


amongst his labourers to his innovations. 


industries more immediately remunerative in point 


About the same time as Tull invented his machine, | of time. The knowledge of iron and iron working 
an innovation had been made in ploughs by the | was increasing throughout the Eighteenth Century, | 
introduction of the so-called “* Rotherham "’ plough, | and while it would be stupid to attempt to deprecate | 
which came originally from Holland, the design of | the importance of the invention of the machines 
a was something new in English farming. This adopted in the cotton industry, one cannot help | 
Pp oeh was patented in 1730, one year before Tull emphasising the fact that theories of plough design, 
published his book.§ i The Rotherham plough | for instance, which are almost modern in their 
was a development arising out of the idea that the | tenor, were developed round about the same time 
plough-breast should be made to conform to the| as these inventions. The truth must be, of course, 
necessities of the process by modifying its shape| that not only was the population increasing with 
so that the furrow slice should be completely unprecedented rapidity—a matter which, by the 
inverted, a procedure which had been left very way, contemporaries had no means of judging—but 


much to chance in the earlier ploughs. 


; : that there was an enormous urge towards develop- | 
These two developments are dated in the first ment in every direction. 


It may have been a selfish 


half of the Eighteenth Century, and the latter half urge in some respects, but it certainly existed, and | 
of that century saw a rapid increase in population, | jt applied itself to agriculture as well as to other 


so that a good deal of experiment was directed | industries. 


towards the improvement of agricultural imple- 


To return to the implements themselves, Jethro | 


ments in order to facilitate and increase production. | Tyll’s innovations in the matter of drilling seed | 
This is collateral with developments in a number of| have been mentioned. He was an isolated inno- 
other industries. It has been said that the develop-| yator, and, while he obtained the plaudits of the 
ments which took place in agriculture owed their nobility and gentry of his day, it was at least | 
significance to one factor only, that factor being thirty years after his death before any further | 
the increase in population arising out of the neces-| interest was taken in his invention. From the and this is an idea that John Baileyt{ supports 


sities of the industrial revolution. 


This seems to 1760's, however, agricultural literature is intensely 


be a simplification which is not justifiable. The| preoccupied with the relative merits of hand- 
population does not increase with the rapidity that | broadcast sowing and drilling, while ten years later | 
is suggested by the statement, because physiological | Arthur Young began his fifty-year-long propaganda 
factors prevent it doing so. There were many|for everything new in agriculture. Nevertheless, | 
other elements in the totality which led to a greater| at the end of the century, one writer, John Ban-| 
interest in agriculture, just as they led to a greater | nister,t still found it necessary to controvert Tull | 
interest in other kinds of production. From the | and to point out that his theories were only theories 
time of the return of Charles II to this country, the | which would never become practical, and that the | 








* Five Hundreth Pointes of Good Husbandry, 1573. 
_ + See G. E. Fussell, “‘ Corn Drilling in the Seventeenth 
Century, Scot. Jour. Agric., vol. xiii (1930). 

+ New Horse-Hoeing Husbandry, 1731. 

§ J. B. Passmore, The English Plough, 1930. 
mo Ernle, English Farming, Past and Present, 





wise farmer would avoid the drill plough much 
as he might avoid pestilence if he had the ability. 
But in 1859, another writer, Alexander Burnett,{ 





* G. N. Clark, The Seventeenth Century, 1929. 
+ Synopsis of Husbandry, 1799. 
t Tillage: A Substitute for Manure, 1859. 


| thought it necessary to write a book praising 
| Tull and the principles he had adumbrated. In 
| the Nineteenth Century, however, the drill became 
| firmly established, and the modern farmer had a 
Even to-day, 
however, there is room for development in the drill, 
and experiments have been directed towards its 
perfection.* 

Since the primary move towards mechanisation 
was made in the seed drill, it is, perhaps, only 
reasonable, not only on account of this fact, but also 
because tillage comes before sowing, to consider 
how, during the three centuries of progress, culti- 
vating implements have been improved. Mention 
has already been made of the introduction of the 
“ Rotherham ” plough. While in limited areas this 
plough obtained a certain amount of favour, it was, 
nevertheless, possible for Lord John Somerville,t 
writing in 1809, to reproduce as an illustration of 
contemporary ploughs a plate which had been first 
published about 1650 by Walter Blith,} so that we 
may reasonably assume, as indeed Lord John did, 
little or no progress had been made in the inter- 
vening century and a half. It is probable enough 
that he was right. It is very much to be doubted 
whether the average implement used by farmers 
in the small villages of the time had undergone 
any serious modification. Indeed, Arthur Young 
makes it quite clear, as does William Marshall, that 
the Hertfordshire plough illustrated by Blith was 
still in use over wide areas in the south of England 


opinion thaf the Norfolk plough, also a sufficiently 
ancient implement capable of very good work in 
the light soils of the eastern counties, was equally 
capable of doing good work in the heavy clays of 
the Midlands or upon the chalk down of the 
south-western counties, an opinion which was not 
completely justified. 

Nevertheless, the theorists had not been idle. 
As mentioned above, the principles of plough design 
were occupying the attention of a number of writers 
almost as early as the time of the inventions of 
Hargreaves and Arkwright. In the 1770's, several 
writers published works on the subject of plough 
design with the idea that the traditional ploughs 
should be modified in such a way as to make them 
more effective. Amongst these may be mentioned 
Barron,|| Black§ and Bailey,{{ as well as an anony- 
mous writer who calls himself ‘ A Practiser of Both 
the Old and New Husbandry.” The general idea 
underlying these theories was that the average 
plough failed to do its work as it should, and that 
the effort of moving the implement itself was a 
heavy strain upon the horses, apart from the effort 
involved in dragging it through the soil. James 
Black, who wrote in 1777, endeavours to establish 
a principle so that the lightest draught should be 


secured. He thinks that there was a relation 


between the effort of moving the plough and the 


angle between the line of draught and the point of 
entry into the earth, and that is an idea which 
was supported by the anonymous writer. 


But the 
most important contribution to this subject was 


| the work of James Small** which appeared in 1784, 


Small’s idea was that the plough-breast should be 


so curved as to carry the furrow slice in a naturally 
twisting manner and to invert it more by its own 
inertia than by a violent tearing effort. This was 
an attempt to adapt the shape of the mould board 
to the natural twist of the soil in passing over it, 


strongly in 1795; these theories were again repeated 


in 1808 by Andrew Gray.}} 
By that time, of course, the working of iron and 


steel had improved to such an extent that it was 


possible to make an iron plough, a possibility that 








* Of. Jour. Min. Agric., vol. xxxvii (1930), No. 5, 
and L. Tinnefeld, “‘ Fertiliser Distribution with Different 
Machines,” Zuckerriibenbau. 13 (1931), No. 12. 

+ Observations on Sheep, Wool, Ploughs, 1809. 

t The English Improver Improved, 1652. 

§ Essays on the Mechanical Principles of the Plough, 

774. 

|| Observations on the Tillage of the Harth, 1777. 

© An Essay on the Construction of the Plough, 1795. 

** Treatise on Ploughs and Wheel Carriages, 1784. 


Op. cit. 
tt The Ploughwright’s Assistant, 1808. 
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had been envisaged in 1773 in Bailey's Advancement 
of Aris, although it is impossible to know whether 
the iron plough illustrated in his book was a real 
implement or a figment of his imagination and a 
reality for the future. The iron frame was designed 
in 1800, and the Ransome chilled-steel share was 
introduced in 1803.* By this time the possibility 
of factory scale manufacture had become definite 
and the doom of the carpenter-blacksmith maker 
of ploughs had sounded, It was almost impossible 
for the village mechanic to construct two ploughs of 
identical pattern, and no doubt this was one of the 
reasons for the lack of improvement in design ; but 
as soon as factory scale production became possible 
a certain type of plough could be repeated ad 
infinitum and exactly duplicating the pattern. By 
1825 or so, the iron plough had become firmly 
established, and was rapidly ousting the old wooden 
plough with iron upon its wearing parts, which 
had been so much despised, both for its gigantic 
size, its inertia, and the large teams required to 
draw it, by such advanced writers as Arthur Young 
at least fifty years before. 

The introduction of the steam engine added a 
new source of power for the haulage of farm imple- 
ments. During the Eighteenth Century there had 
been a marked controversy regarding the relative 
merits of oxen and horses for plough traction ; 
ilthough both kinds of animals had been used for 
at least six or seven centuries, and probably for a 
longer time than that. But so long as animal 
traction was the only thing upon which the farmer 
could depend, the utmost he could hope to do was 
to use a double-furrow plough, and one of these 
ploughs was included in Blith’s plate in the middle 
of the Seventeenth Century. With the coming of 
the steam engine it was possible to haul a multiple 
plough turning three, four or five furrows by means 
‘f a winding drum, and this marked a new epoch | 
in arable farming. But coincidently with the use 
of the steam tractor for such work as ploughing, 
the old methods of hauling went on, and the only 
advantage the farmer got was the possibility of 
vetting his ploughing done rapidly by a contracting 
tirm, so that at the end of the Nineteenth Century | 
the three systems of haulage still existed. There 
were farmers who were still using a single-furrow 
plough, and indeed there still are, hauled by a pair 
of horses, and in some parts of the country there 
were plough teams of oxen still engaged in doing the 
work in a manner similar to that of a thousand years 
before, although the implement used was probably 
of a very different design. The coming of the 
internal-combustion engine introduced a new factor, 
but that is so modern that it, perhaps, deserves a 
section to itself. 


(T'o be continued.) 








CRANKSHAFT AND BIG-END BEAR- 
INGS FOR HIGH SPEED COM- 
PRESSION-IGNITION ENGINES. 

By E. A. V. Hortax. 


To ensure reliable service and durability, the 
correct design and dimensions of the crankshaft 
bearings play an important part in the case of all 
internal-combustion engines. A certain amount 
of trouble in this direction was experienced when 
the high-speed compression-ignition engine was 
first introduced, as designers then based their 
designs on experience gained with bearings of high- 
speed petrol engines or of slow-speed Diesel engines. 
It may therefore be of interest to investigate the 
load on the bearings of modern high-speed com- 
pression-ignition engines as compared with other 
types of engines. 

A bearing will work satisfactorily so long as a 
film of oil separates the shaft and the bearing, or, 
in other words, so long as fluid friction only takes 
place. As soon as the oil film is destroyed trouble 
commences. There is no necessity to examine the 
question of lubrication troubles caused by particles 
of sand, metal, dust, or other foreign bodies of 
greater diameter than the thickness of the oil film 
getting between the shaft and the bearing, but it 
may be pointed out that it is necessary to fit a 


* A. J. Spencer and J. B. Passmore, Agricultural 
Implements and Machinery, Science Museum, 1930 


pression-ignition engines owing to the large amount 
It must 


| 
particularly large and efficient oil filter on com- | surplus air. 
| 


of carbon present in the lubricating oil. 


The cooling conditions are average for 


compression-ignition engines at about 1,400 ft. 
per minute piston speed, and the ignition is uniform 


be borne in mind that the increased vibration in the | while it continues. 


case of the compression-ignition engine requires | 
all oil pipes to be very securely fixed. The design | 


Owing to the ignition delay, the pressure increases 
very rapidly at the beginning of the combustion 


of a bearing must be suitable for the most severe| period, on account of the large amount of fuel 


conditions under which it has to 
therefore interesting to ascertain at what stage the | 


oil film is likely to break down. | 8 


In the case of bearings for compression-ignition | 
engines two facts must be taken into consideration, | 
both of which are more or less independent. First, 





work. It is| already injected into the combustion chamber. So 


long as the combustion period terminates at the 
same time as the injection period, the maximum 
pressure, with and without ignition delay, does 
not differ very considerably. The dotted lines in 
Figs. 1, 2 and 3 show the change of pressures in a 


brief but very heavy shocks force the lubricant out | carburettor engine at similar load, so that they can 
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of the bearing. This results in a hard, metallic 
blow which causes cracks to appear in the white | 
metal of the bushes. If the lubricating oil is| 
immediately replaced, the bearing remains cool | 
and the engine can be run even with the cracks in 
the bearing, until the metal breaks up and destroys 
the bearing completely. Secondly, if the bearing 
gets too hot owing to excessive friction, the lubricant 
is, in turn, heated up, and so loses its viscosity. 
It is then forced out even by comparatively low 
pressures and dry friction is permitted to take 
place, which heats up the bearing stil] more and 
so causes the white metal to melt. 

It may therefore be advantageous to investigate 
the load on the big-end bearings of modern high- 
speed compression-ignition engines. Similar data 
for the main bearings can then easily be obtained 
according to the type of crankshaft. The pressures 
in the cylinder itself are more or less governed by 
the compression ratio and the character of the 
combustion. The latter varies chiefly with the 
injection. 

Figs. 1, 2, and 3 show the changes of pressure 
in the cylinders of high-speed compression-ignition 
engines at full load and different advanced injection 
periods in relation to the crankshaft angle. Fig. 1 
shows the result of an injection period of 20 deg., 


| 


(Fig.2.30DEG!INJECTIONPERIOD | 
} | . | 


| 
| | 
| 
+—+—+ 4+ +--+ — +—_____4 
| : 
| 
} 








1500; 
4 | | 
pe 
F | | } 
E ; | | i 
1000, = — t > tH 
Ss ‘i 
a | | | 
: | 
S | | | | 
5 a | | 
> ~ o- | | | 
Sook ; 






Bo a . —¢0 $0 

@440.8) Cran ‘Angle..Deg. “ENGINEERING” 

"Fig.4. VARIATION OF MAX. PRESSURE | 

‘9 WITH COMPRESSION RATIO. | 
| | | | | 





1500, 


1000; ~~ — 





ow 90 TDC. 30 _00 00 
(4440.0.) Crankshaft Angle ...Deg. “ENGINEERING” 
be compared with those of the compression-ignition 
engine. The figures also show how far the character 
of the combustion in a modern high-speed com- 
pression-ignition engine differs from that obtained 
with the slow-speed compression-ignition engine. 
From these it will be clear that experience gained 
with petrol engines, or even with slow-speed com- 
pression-ignition engines, cannot be applied to tne 
high-speed compression-ignition engine. For a 
30-deg. injection period, commencing 10 deg. before 
the top dead centre, the changes of pressure with 
the crankshaft angle are plotted in Fig. 4 for 
compression ratios of 1:12, 1:15, and 1:18. All 
other conditions are the same as for Figs. 1 to 3. 
Fig. 4 shows that the maximum pressure increases 
almost consistently with the compression ratios. 

In Fig. 5 the maximum pressures developed are 
shown in a three-dimensional diagram according to 
the injection periods, and for different times of 
injection, for compression ratios of 1:12, 1: 15, 
and 1:18. The diagram shows how the pressure 
increases with the compression ratio and also, in 
the majority of cases, with shortened and advanced 
injection. The work due to bearing friction is pro- 
portional to the product of load on the bearing 
and distance travelled, which is proportional to 
|the crank angle. For the period of 90 deg. 


Fig. 2 of 30 deg., and Fig. 3 of 40 deg. crankshaft before to 90 deg. after ignition dead centre these 
| 


angle. The thicker lines correspond with the ignition 


values for the piston area per sq. in. resulting 


delay, so that combustion starts 4 deg. before the | from the pressure in the cylinder-space are repre- 


top dead centre. The thin lines show the pressure 
variations if the fuel ignites at the commencement 
of the injection. These diagrams are applicable to 
a motor with an effective compression ratio of 
1:15, the load being that for about 20 per cent. 


|sented in Figs. 1 to 4 through the areas under 
the pressure lines. For connecting rods of infinite 
length these values are directly applicable, but 
for connecting rods of finite length the forces 
‘acting on the piston have to be transformed into 
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forces acting on the rod. As the values about 
dead centre remain nearly constant, the figures are 
only slightly altered. 

The mean pressure on the big-end bearing per 
square inch of piston area, from Figs. 1 to 3 for 
the periods of 90 deg. before to 90 deg. after ignition 
dead centre, are plotted in Fig. 6, for different 
ignition periods and different times for the com- 
mencement of ignition. The thick-line surface 
gives the results with ignition delay, whilst the 
thin-line surface gives the results without any delay. 
The delay equalises, to some extent, the different 
values, but there always remains a certain advantage 
in long and retarded injection. For clarity, the 
mean pressures for compression ratios of 1:12 
and 1:18 are only shown for a 30-deg. injection 
period. The influence of the compression ratio 
seems to be not very important. In Fig. 7, a 
similar diagram is given for the mean pressure on 
the bearing per square inch of piston area, taken 
over two revolutions of the crankshaft in a four- 
stroke engine. Here also, the ignition delay 
endeavours to equalise the pressure, but the advan- 
tage of long and retarded injection is still clear. 


Fig.5.MAX. PRESSURE FOR DIFFERENT 
INJECTION TIMES & COMPRESSION RATIOS. 











For the effective design of the bearing we have 
to consider that, at least when the engine is started 
up, it will run at slow speed normally with the full 
fuel charge and consequent high pressure. As the 
forces due to velocity are then very small, the 
maximum pressure per sq, in. of bearing surface 
should be calculated with the maximum pressure 
due to combustion. As is well known for a cylin- 


drical bearing, the formula is :— 
D* 
= Pmaz 


~~ 


Pp max. << 
where 
Pmaz is the maximum pressure per square inch 
of bearing surface, 
D is the piston diameter, 
Pmaz is the extreme load per square inch piston 
area on the bearing due to combustion, 
d is the diameter of the bearing, 
and 


I is the length of the bearing. 


The permissible pressure (p max) can be increased 
if the higher viscosity of the lubricating oil prevents 
it from being forced out of the bearing. A bearing 





Fig.6.MEAN PRESSURE ON BIG-END BEARINGS. 
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with few grooves or oilways is therefore to be 
The influence of altered compression ratio is, | preferred, because it also gives an increased sup- 
p > g 


however, still smaller. In the case of two-stroke 
engines similar values can easily be obtained. 
Figs. 5 and 6 can be taken as applying equally to 
two-stroke engines, whilst Fig. 7 is equally applicable 
after halving the scale of pressure. The forces 
due to acceleration of the piston and connecting 
rod decrease the maximum load and the mean 
pressure for the period of 90 deg. before to 90 deg. 
after top dead centre. The mean pressure taken 
over all cycles increases, because the acceleration 
causes increased load during the other periods, as 
shown in Fig. 8, on page 138. 

The forces due to acceleration increase as the 
square of the engine speed. It must also be borne 
in mind that, in the case of the modern high-speed 
compression-ignition engine, the maximum pressure 
of combustion differs with the engine speed. With 
& higher speed less heat is transferred through the 
cooling system during the period of combustion, 
as combustion takes place over the same crankshaft 
angle, and consequently in a much shorter time. 
Higher temperatures and increased pressure there- 
fore result. In spite of this, the maximum load and 
mean load for the period of high pressures decreases 
with the increased speed, as shown in Fig. 9, but 
the mean pressure over the whole cycle increases. 

So long as the dimensions of a bearing are in 
proper relation to the load, even a high load cannot 
affect the durability and reliability of the engine. 
The permissible load on a bearing can be estimated 
from the maximum pressure and the amount of heat 
produced by friction. Upon the former figure 
depends the question whether the lubricant is 
forced out or net, whilst the second relates to 
how far the oil is heated up and has lost its viscosity, 
thus reducing the permissible maximum pressure. 
Once the load on the bearing is known, these values 
can easily be found. 








porting area. Experience with high-speed com- 
pression-ignition engines shows that bearings with 
only a comparatively short groove in the upper half 
of the big-end bearing, as shown in Fig. 10, give 
the best results. Such a groove arrangement is 
possible if the lubricant is forced through holes in 
the crankshaft directly to the upper part of the 
bush. By arranging the design of the main bearings, 
which in most cases govern the flow of oil to the 
big-end bearings, this can easily be done. The 
fitting of the bearing also has a certain influence, 
as a loose or badly scraped bearing behaves similarly 
to one having too many grooves. Furthermore, 
wider bearings offer more resistance to the forcing 
out of the lubricating oil, and therefore admit of a 
higher pressure, but too much must not be done in 
this direction, because, if the bearing is too long, 
the shaft may bear on one side only, thus reducing 
the effective length of the bearing very considerably. 
Also, if the crankshaft bends too much owing to the 
forces acting on it, the distribution of the load may 
be disturbed, thus causing high pressures in parts, 
Crankshafts for modern high-speed engines are made 
of large dimensions so as to avoid critical speeds, 
and are therefore fairly stiff. The lubricating oil 
itself also has a certain influence. Oil with a high 
viscosity, and therefore cooler oil, is not so readily 
forced out of the bearing. 

The time during which the high pressure is acting 
has also to be considered. It is possible that the 
pressure rises and falls so quickly that the time is 
not sufficient to allow the oil to be forced out. If 
the calculation is made with the maximum combus- 
tion pressure actually measured in the cylinder- 
space, this is to some extent taken into account. 
The apparatus at present on the market does not 
record exactly the short maximum pressures in 
|high-speed compression-ignition engines, owing to 











inertia, which cannot be avoided. This is also the 
reason why the maximum pressures in Figs. 1 
to 5 are higher than the average. This state of 
affairs is, of course, unsatisfactory for the research 
engineer, since different designs of apparatus 
indicate the maximum pressures to different degrees 
of accuracy, and can thus only be used for purposes 
of comparison. Finally, cracks in the bearing 
metal also appear even when the lubricating oil 
is not forced out, owing to the short high pressures, 
if the connection between the white metal and the 
bush is not sound or is weakened by flaws. In this 
matter, it may be mentioned that steel bushes have 
generally been found to give very good results. 

In the course of many years of actual experience 
with internal-combustion engines it has been found 
that the maximum pressure permissible in bearings 
for this class of engine is 1,900 lb. to 2,400 Ib. per 
sq. in., which corresponds to the actual combustion 
pressures shown in Figs. 1 to 5, or with 1,400 lb. to 
1,800 Ib. per sq. in. if the maximum combustion 
pressure is measured with an average indicator. 
This, of course, is assuming that the oil grooves are 
short, that the bearing fits properly, and that the 





Fig.7. MEAN PRESSURE ON BIG-END BEARINGS 
FOR COMPLETE CYCLE. ' 
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| connection between the white metal and the bush 
is sound throughout. The length of the bearing is 
taken as about three-quarters the diameter of the 
shaft. The lubrication system has to be suitably 
arranged, suitable oil used, and the heating of the 
bearing by friction must be kept within reasonable 
limits, as will be pointed out later. The amount of 
heat developed per second in a big-end bearing is 
arrived at as follows :— 
DPadan , 
Q =f. Pm . 4 iyi) . . . (2) 
where 
Q is the amount of heat produced per second, 
f is the coefficient of friction and mechanical 
equivalent of heat, 
Pm is the mean load on bearing per square inch of 
piston area (see Fig. 7), and 
n is the engine speed. 
The amount of heat generated depends upon the 
pressure, the diameter of the piston and shaft, and 
the engine speed. 

Assuming that the amount of oil flowing through 
the bearing is known, and that under the worst 
conditions the whole of the heat remains in the oil, 
the average increase of the temperature of the oil 


passing through the bearing can be calculated 


thus :— 
I'adan 
At. Coil: w. = f Pm =" “0 
or 
D*adan 
f iP: = on 
At. = ———_,>—__ .. : (3) 
Cou mf 
where 
W is the weight of oil passing the bearing in 
one second, 
Coig 18 the specific heat of the oil, 
and 


A is the average increase of temperature of 
the oil passing the bearing. 

It follows that the mean temperature of the lubri- 
cating oil passing through the bearing can always be 
kept within reasonable limits by altering the quantity 
of oil, and, if necessary, by cooling the oil in the 
sump ; otherwise the heat is not produced uniformly 
and varies with the load on the bearing. Accord- 
ingly, the temperature of the oil in the bearing 
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also increases and diminishes. If we consider that | bearing, therefore, does not improve matters to | bustion systems are used, P,,, is proportional to 
during the period of heavy load, and therefore heavy | any great extent. P,,, and the formula gives figures which can be 
work due to friction, scarcely any lubricating oil! A quantity which is easily overlooked is the | used for comparison. . 

is forced through the bearing against the high | amount of heat produced by friction per square inch | No experience gained from bearings of car- 


pressure, it is evident that the oil temperature | of bearing surface. burettor engines can be applied to the bearings of 
| compression-ignition engines so Jong as only the 






















under these conditions must increase very con-; This quantity is given by . 
siderably above the average. oe Do |pv value is similar. For the same mean effective 
During one period from 90 deg. before to 90 deg. | J. Pm —- “Hp Pa =s— . | pressure of about 100 Ib. per sq. in., the mean 
after ignition dead centre, the heat developed by | Qa = , ) aie a (7) |load on the bearing per sq. in. of piston area in 
friction is :— rs the case of a compression-ignition engine is from 
Dindna ‘ 64 Ib. to 90 Ib. per sq. in., as shown in Figs. 1 to 3, 
Q - IPs =z: : ‘ - (4) | Where 'compared with only about 40 Ib. per sq. in. in 
whore | a in the amore of eat, doveltped Per aden | the case of the carburettor engine. 
~* Suntan Gat patted Ut Eis ecuabe sual!” a given temperature every square inch of | : Fig. 0. EFFECT OF tS TON ee niNe. 
and bearing surface can only extract a certain amount/| %& Nien tiesiineatiion, 
Pp F of heat, and if the heat produced by friction per ee. 4 | Pressure 
ali So men ae mara ae en ae See square inch of bearing surface is greater than this £51000- Saran MO 
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kg. 


7m. min. 


to 1,250,000 - ~~ 
inch x min. 


or 230,000 - 

We must, of course, presume that the maximum 
pressure remains below the limit, that the tempera- 
ture of the oil in the sump remains at under 
100 deg. C., that sufficient oil passes through the 
bearing, and that the lubricant is clean, suitable 
for the purpose, &c. 

From formule (6), (7), and (8) it can be con- 
cluded that the heating of the bearing is governed 
by its length. An increase of the diameter reduces 
only the maximum pressure, and has no direct 
influence on the heat developed per sq. in. of 
bearing surface. Only owing to the fact that the 
lower pressure permits a certain loss of viscosity 
of the lubricant can a modest increase of the 
temperzture be allowed. In Fig. 11 the average 
minimum length of the big-end bearings of com- 
pression-ignition engines are plotted for different 
engme speeds and piston diameters. So long as 
the speed and piston diameter is small, the bearing 
will be designed longer than this minimum, because 
otherwise it would be necessary to make the diameter 
unreasonably large in order to keep the maximum 
pressure within its limit. 

Yo summarise, it may be said that the load on 
the bearing of a compression-ignition engine is 
governed by the piston diameter and by the char- 
acter of the combustion. Extended and delayed 
combustion, and therefore to some extent injection, 
permits only the smallest load. Long life and 
freedom from trouble can only be secured by 
keeping the maximum pressure and the amount 
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| of heat developed per sq. in. per sec. of the loaded 
| bearing surface within certain limits in order to 
secure effective lubrication at all times. It is also 
necessary that the lubrication system and, the 
lubricant itself should be suitable for the conditions 
and that no foreign matter should be allowed to 
enter the bearing. 

Considerable research work on the question of 
crankshaft journals and big-end bearings for high- 
speed compression-ignition engines has been made 
by one of the firms manufacturing this type of 
engine, and all the bearings of the engines manufac- 
tured by them in accordance with the values 
developed above have been found to give entirely 
satisfactory results in service. 








FATIGUE-TESTING MACHINE FOR 
WIRE. 


Ow page 567 of our 135th volume (1933) we illus- 
trated and briefly described a fatigue-testing machine 
for wire exhibited at the Conversazione of the Royal 
Society, by Professor B. P. Haigh, D.Sc., and Mr. T. 8. 
Robertson, M.Sc., of the Royal Naval College, Green- 
wich, The advantages claimed for this machine having 
since been definitely proved, it was decided to put a 
re-designed machine on the market for general use, and 
this machine is now being manufactured by Messrs. 
Bruntons (Musselburgh) Limited, Musselburgh, Scot- 
land. In a machine intended for fatigue tests on wire, 
it is, of course, necessary for the stress and strain at the 
fracture to be accurately measurable and for the method 
of gripping and loading the wire not to affect the 
results of the test. In the Haigh-Robertson machine 








this has been done by gripping and loading the specimen 


in such a manner that the fracture occurs at mid-length, 
in a part remote from the grips. The sample is also 
tested with the hard-drawn skin intact as the wire 
comes from the die, or it may be galvanised or plated, 
rusted or injured, or treated with a preservative or 
corrosive agent, as desired. Thus the complete section 
of the wire is tested in bending under conditions reason- 
ably comparable with those encountered in service, 
and the type of fracture obtained is the same as occurs 
in practice. 

The principle of the test is illustrated in Figs. 4 and 5, 
page 140; it will be seen that one end of the wire is 
gripped in a chuck while the other runs in a special 
form of ball thrust bearing. The latter is moved 
towards the chuck to bend the wire into the form illus 
trated and the chuck, together with the small driving 
motor, turns about an axis coincident with the ends of 
the chuck jaws. The use of the ball thrust bearing and 
the fact that the chuck and motor turn about a vertical 
axis ensures that the wire bends in a horizontal plane 
under the action of two equal and opposite forces, 
F in Fig. 5, acting along the line AB. The bending 
moment and curvature of the wire vary along its 
length, being greatest at mid-span where the deflection 
Y is greatest. The sample is kept rotating until it 
breaks by fatigue, fracture occurring, as already stated, 
near mid-span. The speed of rotation is such that about 
20,000,000 cycles are passed through in 24 hours, but 
higher speeds, up to 28,000,000 cycles, can be employed 
for wires of small gauge. It should, perhaps, be pointed 
out that the wire does not “ whirl’’ about the line 
AB, but rotates about its own curved axis of flexure in 
a manner similar to a flexible shaft. At first sight the 
wire appears to be at rest although actually it is 
rotating at high speed. 

A photograph of the machine is reproduced in Fig. 1, 
on this page, and a longitudinal section and plan are 
yiven in Figs. 2 and 3, respectively. It is mounted on 

a bedplate resembling a lathe bed, the headstock being 

represented by the driving motor and chuck and the 
tailstock by the ball thrust bearing. The position of 
the tailstock can be adjusted to take specimens ranging 
from 34 in. to 30 in., in length. Actually the headstock 

is supported on a casting bolted to one end of the bed- 

plate, and is carried by a spring-mounted sapphire at 

the top and guided by ball bearings at the top and 
bottom, as will be clear from Fig. 2, the axis about which 

it turns passing through the chuck jaws, as already 

mentioned. An adjustable balance weight is fitted to 

the headstock, as clearly shown in Fig. 2, to eliminate 

any erfor in the vertical setting of the axis. The 

casting on which the headstock is supported is pro- 

vided with a scale and, by means of a vernier attached 

to the headstock, the angular position of the latter can 

be read with sufficient accuracy. It should be noted that 

the headstock adjusts itself automatically by the 

flexure of the wire as the tailstock is brought towards 

it. Details of the upper bearing of the swinging head- 

stock are illustrated in Fig. 6, and it will be seen to 

comprise a ball-bearing which, with that of the lower 

bearing, locates the direction of the axis, and the spring- 

loaded sapphire thrust bearing that carries the weight. 

There are also two flexible connections through which 

current is supplied to the driving motor. The flexible 

connections are formed by light springs, one end of 

each spring being fixed to an insulated terminal on the 

swinging headstock, and the other being fixed to the 

segment of a-ring on a “follow-up’’ arm A ge 
loosely on the fixed casting carrying the headstock. It is 
necessary, of course, to ensure that these light springs 
do not exert a torque on the headstock, and this is done 
by turning the ‘‘ follow-up ”’ arm by hand into a position 
indicated by a pointer. 

It will be seen from Fig. 2 that the tailstock is 
clamped to the bed by means of a single bolt, the 
degree of flexure of the wire specimen being adjusted 
by means of a horizontal screw turned by a knurled 
head. The thrust bearing in the tailstock, shown in 
Fig. 7, is of a particularly simple type. The thrust 
exerted by the wire is transmitted through a tapered 
sleeve fitted on the end of the wire to a 5 mm. ball 
which runs on three balls of the same size. These three 
balls run inside a hardened steel race and press against 
a disc of hardened steel a small clearance being left 
between the disc and the ball race as shown in Fig. 7. 
When the specimen breaks, this disc is moved forward 
by the action of a spring plunger which is followed by 
a spring switch in the circuit of the motor. Thus the 
motor, and the revolution counter connected to it, 
are stopped. A cap is fitted to prevent the three balls 
from falling out. A guard, in the form of a loop, best 
shown in Fig. 2, is fitted round the specimen to restrict 
the whirl of the latter after breaking, but this guard 
is quite clear of the specimen during the test. The 
machine can be run satisfactorily on any stout 
table. Its feet are supported on springs which serve 
a dual purpose, eliminating both incoming and out- 
going vibrations. 

Referring again to Fig. 2, it will be seen that the head- 





stock is provided with an oil reservoir and sump for the 
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lubrication of the main ball bearing of the motor. This 
bearing, which takes the considerable thrust of the 
specimen, is provided with drip-feed lubrication. The 
motor, which is of about ';-h.p., is of the universal 
type, and can be used on either alternating-current or 
direct-current circuits. It normally runs at about 
14,000 r.p.m., but the speed is regulated by a series 
resistance attached to the bedplate, as shown in Fig. 1. 
The speed counter is interesting. It is of the Veeder 
type, but is driven through a flexible coupling and a 
Synclock reduction gear having a gear ratio of 3,000 : 1. 
The counter records thousands of revolutions, and hav- 
ing five figures, repeats after counting 100,000,000. 

To prepare a specimen for testing, one end is ground 
to fit the taper in the sleeve that engages with the centre 
ball of the tailstock bearing, previously referred to, and 
after the sleeve has been fitted the wire is cut so that its 
length is ¥ in. greater than 150 diameters, the length 
being measured from the centre of the 5-mm. ball. 
The specimen is then inserted in the chuck, and the 
other end having been inserted in the tailstock bearing, 
the tailstock is locked in position on the bedplate and 
the knurled end of the tailstock screw is turned to load 
the specimen and cause it to flex slightly. This will 
cause the swinging headstock to turn through two or 
three degrees. The motor is then started and the 
specimen is steadied by hand as the speed increases, 
until it has passed through any critical range. The 
knurled head on the tailstock is then turned, so that 
the thrust-bearing moves farther in, and the headstock 
turns through a greater angle, the follow-up arm being 
adjusted, as mentioned above, to prevent any torque 
from being applied by the electrical connections. When 
the tailstock bearing has been advanced to the correct 
position, two wing nuts, shown in Fig. 3, are tightened 
up to clamp it in position. 

To calculate the angle 6, Fig. 5, five formule have 
been worked out by the designers. Where it is required 
to bend the wire to a known radius of curvature R, the 
relationship @ = 18-237 L/R may be used, L being, 
of course, the length of the specimen. Again, when 
it is desired to obtain a certain degree of bending 
strain e, without reference to the stress, the formula @ 

36-475 e L/d may be employed, d being the diameter 
of the wire. A general formula applicable to all ma- 
‘terials of known elastic modulus E is 36-475 f/E x L/d 
where f is the bending stress. For cases in which L/d 
150, the formula @ = 5471 f/E may be convenient, and 
the fifth formula is @ = 0-4412 f. This last formula is 
only applicable for L/d = 150, and for steel in which 
kK 12,400 tons per square inch. The angles calcu- 
lated as above are a little too large, for a reason which 
will be explained later, and a table is given with the 
machine, showing the amount to be subtracted. This, 
it may be noted, only amounts to 0-17 deg. when the 
calculated angle is 30 deg. 

The theory of the test may be explained thus: The 
specimen under test corresponds to an Euler strut, 
and the flexure is approximately in the form of a sine 
curve, having an equation y = Y sin mw (z/L) where Y 
is the deflection at mid length for a test-piece of length 
L and y is the deflection at a distance z from one end. 
The inclination and curvature are given by 


d , 
i - > + = cos 7 (a/L) = 8 cos r(2/L) 
and 
1 dty wty . rO . 
“ap [sin w(2/L) = — Pion mw (z/L), 


where @ is the inclination at the chuck end as measured 
by the vernier fitted to the swinging headstock. The 
greatest curvature is at mid-length, and is given by 
1 @w@ 
Rk“ L 


radius of curvature. 


where R denotes the corresponding least 


The bending strain e at mid- 


length in a wire of diameter d is an > o¢ and the 
7 


bending stress is given by f = Ee = go E. Thus both 


2 

stress and strain are proportioned to @ and to the ratio 
. In these formule, @ is expressed in radians. When @ 
is greater than about 20 deg. the curve of flexure be- 
comes perceptibly different from a sine curve, being, 
in fact, an elastica, ani it is for this reason that the 
correction, previously mentioned, must be made. There 
is, of course, a compressive stress in the specimen, but 
as this is very small in comparison with the bending 
stress, its effect upon fatigue failure is negligible. 

The results obtained with the machine are well 
illustrated by the diagram, Fig. 8, which was obtained 
from an investigation carried out to check results 
obtained in 1917 by very different methods, actually 
by towing ropes at sea. The same wire was used 
throughout the investigation, which showed that 
while galvanising slightly reduces the fatigue strength 
of wire tested in air, it greatly increases it when 
tested in tap water or salt water. In general, the 
diagram is self-explanatory, but attention may be 
drawn to the interesting fact that the fatigue limit of 
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galvanised wire is slightly higher when tested in salt 
water than it is when tested in tap water. 

In conclusion, it may be pointed out that the 
machine is not of interest only to manufacturers and 
users of wire. Tests may be made on any material 
that can be forged, rolled or cast into a rod and sub- 
sequently turned, ground, extruded or drawn into a 
wire. The effect of any subsequent process, such as 
heat treatment, on the fatigue limit can then be rapidly 
and conveniently investigated. 





LONDON PASSENGER TRANSPORT 
FINANCE. 


Tue London Passenger Transport Act, 1933, provides 
for the pooling of the whole of the passenger receipts 
of the London Passenger Transport Board, as well as of 
such passenger receipts of the four main-line railway 
companies as are attributable to journeys between two 
stations in the area, subject to certain allowances. 
The preparation of a scheme for this purpose, which 
must operate from July 1, 1933, has naturally meant 
a considerable amount of detailed work, and one result 
has been that it has not been possible for the Board to 
publish the accounts for their first financial year, or 
to pay interest upon the London Transport “ C ” stock 
for that year. The London Passenger Transport 
(Interim Financial Arrangements) Act was therefore 
passed and, in accordance with its terms, a pro- 
visional statement of the estimated balance of the 
Board's revenues applicable to the payment of interest 
on the C stock for the year ending June 30, 1934, has 
been issued, and a payment on account of that interest 
will be made to-day (August 10). 

The estimated balance, in arriving at which full 
provision, as far as applicable, has been made for all 
charges and for reserve, is 708,738/. This is sufficient 
to make a payment on account at the rate of 3 per cent. 
on 23,624,6071. of C stock. The other stock issued and 
outstanding at June 30, 1934, had a normal value of 
85,743,2041., making a total of 109,367,811/. During 
the year, 81 municipal and privately-owned railway, 
tramway, omnibus and subsidiary undertakings were 
wholly transferred to the Board, together with portions 
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panies. Eleven independent undertakings still remain 
to be transferred on June 30, 1934, and the considera- 
tion payable for their transfer and for that of 57 
others has not yet been determined. Consent in 
respect of the operations of certain omnibus and coach 
proprietors was refused, and, in consequence, the Board 
were required to purchase the whole or a part of these 
undertakings. Negotiations have been completed in 
57 of these cases and cash paid. The transfer has been 
completed in seven other cases, but the consideration 
has not been determined. 

It is announced that full accounts for the year ending 
June 30, 1934, will be published as soon as possible. 








MARINE GOvERNORS.—Those seeking information on 
the subject of preventing the racing of marine engines 
in heavy weather will find a readable and authoritative 
account in the reprint of a paper by Mr. Donald Mac- 
nicoll entitled “‘ Marine Governors,” recently issued by 
Messrs. Aspinall’s Patent Governor Company, Liverpool, 
and Messrs. Cockburns Limited, Cardonald, Glasgow. 
A useful feature of the paper is the large number of clear 
drawings by which it is illustrated. Apart from a dis- 
cussion of modern types of governor, an historical survey 
is given, and the steps taken to combat the difficulties met 
with are recounted. The account is brought up to date 
with a sketch of the methods of governing adopted in 
turbine installations. 


Twist Dritts.—The maker of a tool is, almost invari- 
ably, the best person to give information as to the correct 
way of using it, but he often suffers from the suspicion 
that his advice is merely disguised propaganda and 
therefore biased. The excellent book entitled “ Twist 
Drills,” written by Mr. B. H. Chambers, and just pub- 
lished by Messrs. Edgar Allen and Company, Limited, 
Imperial Steel Works, Sheffield, does not lay itself open 
to this charge. A great amount of really useful informe 
tion on practically every aspect of drilling, even o 
such out-of-the-way operations as drilling gold, is to be 
found in the 14 chapters of the book’s 143 pages. V 
course here and there reference is made to the firms 
products, but this appears to be only incidental and the 
frank way in which its own difficulties, experience and 
results of its tests are presented, is to be commended 
The work is, in effect, a text book on the subject and the 
clear way in which it is illustrated adds to its value. The 
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LABOUR NOTES. 


In the course of some observations on the pro- 
ceedings of the thirty-fifth annual general council 
meeting of the General Federation of Trade Unions, 
Mr. Appleton, the secretary, says, in his latest quarterly 
report, that not many gatherings could so intelligently 
and effectively have dealt with subjects ranging through 
so many phases of industry and economics as were 
submitted for consideration. ‘The policy of the 
Management Committee,” he goes on to say, “ has been 
to encourage this result by limiting the resolutions to 
subjects directly affecting industry and industrial 
welfare ; to avoid impingements upon prerogatives of 
other institutions, and to avoid also any necessity for 
composite and, very often, conflicting resolutions, and 
to afford opportunities for the plenary discussion of 
topics relevant to the moment. This policy proved to 
be successful, though, here and there, a delegate seemed 
to note, and perhaps to regret, the absence of dogmatic 
assertion and conclusion in respect of world-embracing 
problems. This avoidance of the dogmatic in face 
of the infinite again was part of the policy of the 
Management Committee. Its members have some 
experience, not only in problems, but in the probabilities 
surrounding industrial reform. They know, too, that 
the world is full of peoples holding diverse views, and 
they expect that in countries like Great Britain and 
France, where the spirit of democracy still holds up its 
head, this diversity is bound to be widespread and 
strong. Such being the case, the Management Com- 
mittee believes that social progress must depend upon 
the success attending common efforts to secure the 
greatest common measure of agreement amongst these 
diversely minded and thinking people.” 





Continuing, Mr. Appleton says that the doctrine is 
not, by any means, new; “ nor,” he adds, “‘ does the 
Management Committee claim any particular credit 
for re-stating it. Agreement through understanding 
is, and always has been,” he writes, “the ideal of 
true democracy, and this agreement can best be 
reached through the free and open exchange of ideas 
and the submission of reasoned argument. The reso- 
lutions placed before the annual general council meeting 
at Southport offered opportunities, not only to the 
delegates present, but the trade unions they repre- 
sented, of promoting, at least in Great Britain, greater 
measures of common agreement and greater possi- 
bilities of social progress without incurring the risk 
of too many disagreeable repercussions.” 





Ninety-four societies are affiliated to the General 
Federation of Trade Unions, 63 of which are on the 
higher scale, 28 on the lower scale, and three on both 
scales. The membership on which contributions are 
based is 371,901, of which 230,922 is on the higher 
scale, 131,726 on the lower scale, and 9,253 on both 
scales. The gross membership is 381,354. During 
the three months which ended on June 30, 6,794l. 7s. 
was received in contributions and 176/. 0s. 10d. paid 
out in benefits. ‘‘The Management Committee,” 
Mr. Appleton says, “ naturally rejoices over favourable 
balances and additions to the reserve fund, because 
they recognise that this fund acts as a bulwark against 
aggression, and when aggression takes place, it enables 
financial assistance to be given instantly, as a right, 
and while the struggle is actually in progress. This is 
the object for which the Federation was formed, and 
the Management Committee keeps the object constantly 
in mind.” 





Mr. D. R. Wilson, Chief Inspector of Factories, 
mentions, in his report for 1933, the number of acci- 
dents that are avoidable. The contempt for trans- 
mission machinery is described as almost incredible. 
There are workers, it is stated, and even factory 
engineers, who contend that smooth shafting in motion 
is harmless. The position, therefore, the Chief 
Inspector says, cannot be accepted as satisfactory, 
and the possibility of improvement remains one of the 
most pressing problems before the Department. 
Notable progress in safeguarding methods has been 
made during the year, however, so that in many 
instances a given machine can be so protected that an 
injury becomes a physical impossibility. Attention is 
drawn to the dangerous nature of three particular 
machines—guillotines (knives for cutting layers of 
material, such as paper), hydro-extractors (cylindrical 
cages revolving at high speed), and meat-mincing 
machines. It is only exceptionally that complete 
freedom from accident can be assured by guards, the 
Chief Inspector says, and an enormous field is open 
in the direction of education of the kind undertaken 
by the National Safety First Association and the 
Industrial Welfare Society, for the reduction of acci- 
dents of most kinds must mainly depend on the extent 
to which those exposed to risk can be brought to realise 








that all power-driven machinery in motion is potentially 
dangerous. 





The study of individual accident proneness of the 
kind undertaken by the Industrial Health Research 
Board, while not yet ripe for practical application, 
encourages the hope, the report goes on to say, that it 
may eventually be possible to detect individuals 
inherently likely to incur accidents before they are 
exposed to dangerous environments, In some instances, 
where the risk is confined to a few industries, more 
immediate action can be taken. Overhead travelling 
cranes, which are largely used in heavy engineering 
works, steel works and foundries, have been found to 
give rise to accidents through men when working on 
or near the rails on which the cranes travel being 
unaware of their approach. Efforts are being made to 
devise some standardised system of warning. 





The Coal Mines National Industrial Board, set up 
by the Coal Mines Act of 1930, last week issued a 
report on the application of the South Wales Miners’ 
Federation for an increase of wages and certain improve- 
ments in conditions of employment. The proposals of 
the Federation were that there should be a minimum 
percentage of 35 above 1915 standard rates; that the 
wages of unskilled day-wage men should be not less 
than 8s. per shift, and the wages of skilled day-wage 
men not less than 8s. 9d. per shift; that provisions 
should be made for a 64-hour shift on Saturdays; and 
that each workman should be entitled to 12 days 
holiday each year with pay at the minimum rate of 
the grade in which he is employed. The Board, in 
their report, express the opinion that the minimum 
percentage and subsistence allowance awarded in 1928 
by Sir Francis Taylor, the independent chairman of 
the conciliation board, should now be restored. They 
recommend accordingly that the minimum percentage 
should be 28 above 1915 standard rates, and that the 
wages of day-wage men should not be less than 7s. 10}d. 
per shift. No recommendations are made in respect 
of the application for a 64-hours Saturday shift or for 
holidays with pay. The Monmouthshire and South 
Wales Coal Owners’ Association had refused to agree 
to a reference of the difference to the Coal Mines 
National Industrial Board, and the employers were, 
therefore, not represented at the hearing of the Federa- 
tion’s application. 





The Joint Conciliation Board set up under the Road 
and Rail Traffic Act of last year has adopted rates of 
wages and conditions of labour which are intended to 
become standard for the road transport industry. The 
minimum rates for drivers are based largely on the carry- 
ing capacities of the vehicles, although drivers employed 
on trunk and long distance services are classed sepa- 
rately from those employed on other services. The 
question of recruitment is to be re-examined after an 
experimental period. Among recommendations of 
the board are a 48-hour guaranteed week calculated on 
six days and classing Sunday work “as between 
Saturday midnight and Sunday midnight ” as a distinct 
period, and payment for overtime after 48 hours at the 
rate of time-and-an-eighth for the first eight hours, 
thereafter at time-and-a-quarter, and on Sundays at 
time-and-a-half. Regular employees are to be paid 
for all statutory and proclaimed holidays, and one 
week’s holiday with pay is proposed for regular em- 
ployees after twelve months’ continuous service. 





It is the unanimous opinion of the Board that casual 
employment should not be encouraged and should be 
kept down to a minimum. “ We have provided,” it is 
stated, “that in the case of long distance and trunk 
services, when a casual man is engaged he shall be 
guaranteed a minimum of eight and a half hours’ 
work or pay on any day from Monday to Friday, and 
on Saturdays if completing his journey, of five and a 
half hours. But if Saturday is a single day’s employ- 
ment he shall be paid eight and a half hours. If 
working in excess of these hours, he shall be paid at 
the rate of time-and-a-quarter. With regard to casual 
conditions other than on trunk or long-distance services, 
we refer the matter to the local boards for advice.” 





** In a well-balanced economic organisation,” writes 
a contributor to the Monthly Review of Barclays Bank, 
‘“* there is no limit to the possibility of expanding con- 
sumption as production increases, and consequently 
if hours of work are restricted, it is, in effect, a volun- 
tary acceptance on the part of the community of a 
lower level of output and consumption than the pro- 
gress of science and invention have made possible. 
Although it is undoubtedly true that improvements in 
mechanisation such as have already occurred do cause 
dislocation and hardship among certain sections of the 
population, yet over a period the country and the 





world, as a whole, reap a considerable benefit in one 
way or another. If it were decided to shorten the 
working week with the sole object of offsetting the 
increased productivity of labour due to greater technical 
efficiency, the tendency would be to stabilise existing 
conditions to the detriment of future progress, while if, 
as is often advocated, such action were to be taken 
independently in a single country without lowering 
other costs, including wages, the competitive power of 
industry might be seriously weakened, leading to 
further unemployment, coupled with a decline in the 
national income available for distribution. Technical 
improvements are not confined to any one country, 
and, in the absence of international agreements, no 
nation so dependent upon overseas trade as the United 
Kingdom could afford to penalise itself by neglecting 
to take advantage of opportunities for reducing costs 
of production.” 





At a meeting in London last week, representatives 
of the main line railway companies and representatives 
of the three trade unions of railwaymen again discussed 
the question of revising the machinery of the wages 
boards. An official communication issued at the close 
of the conference stated that ‘‘ negotiations are pro- 
ceeding and a further meeting will take place on 
August 20.” As is known, the trade unions have 
insisted (1) on the right to take all disputed matters 
concerning rates of pay, hours of duty, and other con- 
ditions of service to the highest tribunal ; (2) that the 
highest tribunal must not be composed wholly of “ in- 
dependent” members, but that the unions must be 
represented upon it; (3) that the tribunal must hear 
the arguments in public; and (4) that the findings 
should be the subject of agreement by the parties to 
the dispute and should not be applied automatically. 
They are now, however, understood to be agreeable to 
entertain a suggestion that their representation on the 
National Wages Board, as well as that of the railway 
companies, should be by assessors. 





The weekly organ of the International Labour Office 
at Geneva states that in June, Mr. Kessler, then leader 
of the German employers’ organisation, and Mr. Syrup, 
president of the Institution for Employment Exchanges 
and Unemployment Insurance, issued a joint appeal 
calling on all employers in commerce and industry 
to replace the younger workers in their undertakings, 
as far as possible, by unemployed men who are older 
or have family responsibilities. The adjustment, it 
was stated, should be carried out in collaboration with 
the employment exchanges, and should only be made 
if occupation can be found for the younger workers in 
the Voluntary Labour Service, the Agricultural Aid or 
(in the case of girls) domestic service, and the com- 
petent employment exchange is in a position to supply 
older or married workers fulfilling the required condi- 
tions. The workers discharged should be mainly un- 
skilled workers. 





Industrial and Labour Information adds that before 
this official appeal was issued, steps in the same direc- 
tion had been taken in a number of trades and districts. 
In April, 1934, for instance, the Berlin-Brandenburg 
section of the German Typographical Workers’ Federa- 
tion appealed to workers under 26 in the printing trades 
to give up their posts in favour of older or married 
colleagues and to join the Labour Service. On May 24 
a conference of officials of the Mainz employment 
exchanges and the principal employers in that district 
approved a resolution calling on the younger workers 
to leave their employment and join the Labour Service 
or the Agricultural Aid. Towards the end of the same 
month, the official responsible for the employment 
campaign in the Chemnitz district issued a similar 
appeal to the younger workers of all trades. 





Still more forcible local action has been taken to 
induce young employed persons to leave their employ- 
ment. An appeal, issued by the head of the Labour 
Service for Franconia and countersigned by the district 
heads of the National Socialist Party, states that 
young persons under 26 who do not give up their 
posts to older unemployed men and themselves join 
the Labour Service are failing in their duty to the 
community. The directors of employment exchanges 
and public assistance offices are, moreover, instructed 
to refuse further assistance to all young men who have 
not yet served in a labour camp or cannot prove that 
they have at least attempted to join one. 








Roap AccrpenTs IN Great Brirain.—A_ return 
issued by the Ministry of Transport shows that during 
the week ending July 28, 1934, 130 persons were killed 
on the roads of Great Britain and 27 persons, who had 
previously been injured, died. In addition, 5,371 
persons were injured. The total killed and ipjured 
since March 11, when the return was instituted, were 
2,710 and 93,291, respectively. 
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NOTES ON NEW BOOKS. 


Few authorities in this country will dispute the fact 
that the theory of electricity forms too small a part 
of the electrical engineer's training. The emphasis 
here is laid on the word “ electrical.” Doubtless the 
position will right itself in time. What the bulk of 
engineers require, whether trained in universities or 
technical colleges, is a general grounding in engineer- 
principles—a comprehensive course that will 
enable a man to enter any of the well-known branches 
Such a course need not extend beyond 
duration or pass standard in attain- 
ment, the electrical part of it being what under- 

tood On the other hand there 
hould be-—indeed there must be—a small selected 
number of students in branch of engineering 
trained up to honours standard on a much narrower 
! in the case of electrical 
engineering, must necessarily be largely mathematical 
in character, and include a thorough grounding in 
what is known as the theory of electricity, based on 
a textbook like that now under review. The first 
edition of the Précis d'Electricité Théorique, by 
L. Bloch (published by Gauthier-Villars, Paris, price 
0) frances), was brought out in 1919. The author's 
object to present the theory of electricity in 
is succinct a form as possible, without encroaching 
on practical applications. The foundations are laid 
largely on the classical work of Maxwell and Lorentz, 
und the later work of Poincaré, Vaschy, Jeans, Drude 
ind Abraham After establishing the laws of electro- 
statics and magnetism in conformity with the views in 
modern physics, a progressive advance is made to the 
electrodynamic equations of bodies in motion which are 
the starting point of speculations on the electron, gravi 
tation and mechanics. While touching on the theory of 
relativity, the author keeps within the confines of 
electro-magnetism. Nevertheless, some readers may 
appreciate this introduction to the study of wider 
fields The treatment is rational and concise, mathe 
matical in character and rather advanced in places 
Kemarkably few diagrams are used, some 18 in all, 
leaving plenty for the imagination of the reader. The 
book will be of great service to those requiring a com 
up-to date knowledge of electrical 


iit 


of engineering. 
three years in 
Is 
by technology. 
cm h 


usis, This specialised training, 


18 


pre hensive and 


theory. 


Quite up to the high standard of previous books in 
the popular series of technical handbooks issued by 
Me Percival Marshall and Company, Limited, 
Kverybody’s Book of Ae roplanes,”” by R. Barnard Way, 
is certainly well worth its price of ls. 6d. It consists of 
10) octavo pages and is well illustrated. Presumably 
written for the tyro, it contains quite a substantial 
of elementary data often omitted from 
ambitious books; while the brief historical 
carefully and concisely written. 
lo the average man, the chapter on “ Identifying 
\eroplanes "’ will prove interesting and useful, the 
pages of silhouette plans showing all the chief 
Looking to the future, it might have 
been well perhaps if more space had been allotted to 
\utogiros and Pterodactyls, while some idea might have 
been given of prices and running costs. The sporting 
side of flying is only slightly touched upon, and curi- 
ously enough chiefly as regards seaplanes, this being 
covered in Chapter X11 on The Schneider Trophy. 
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So great is the variety of workshop operations and 


processes that there must always be a demand for a 


book giving adequate instruction on the principles and 
employed, to supplement the knowledge 
acquired in the shops. That this is the case may be 
inferred from the issue of the fourth edition of Engineer 
ing Workshop Prine iples and Practice, by Arthur G. 
Robson, which is published by Messrs. Emmott and 
Company, Limited, London, at a price of 7s. 6d. net 
This work, while admirably suited to the purpose for 
which it was written, as a text-book for students and 
tpprentices, should command a wider scope, as there 
are many fitters, turners and other mechanics who 
would find much to increase their efficiency by the 
perusal of the clear descriptive material within its 
300) pages of text, and by s udying the 500 illustrations 
included. Almost every phase of workshop practice 
is given adequate consideration to form the foundation 
which successful work can based. Beginning 
with the normal processes of « hipping and filing, with 
+ chapter on calipers, squares and bevel slot gauges, 
the author proceeds to discuss the methods of making 
threads by hand, and then to deal with the 
construction of the lathe, the functions of its various 
components, and its use in many different classes of 
turning. Similarly, effective descriptions are given of 
drills drilling, automatic machine tools and 
processes, shaping and grinding machines, planing 
machines and milling machines. Then follow instruc- 
tions on the use of reamers, surface plates and scrapers 
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measurement. 
basis of all types of engineering processes, attention is 
given to the work involved in dealing with individual 
components, taking examples in each successive chapter, 
such as crankshafts, valve-box details, pistons, eccentric 
sheaves, crossheads, brasses, &c., to afford a continu- 
ously growing appreciation of the finer points involved. 
The forms of gear teeth are discussed, gauge making is 
dealt with, and, to provide a useful knowledge of the 
materials used, there are chapters on heat treatment, 
and on the manufacture and properties of metals. In 
every way this book must be regarded as an admirable 
production, and one which will be greatly valued by 
every young engineer into whose hands it falls. 








THE GENESIS OF MECHANICAL 


REFRIGERATION. 


By Curran CRAWHALL, M.Sc. 


of Jacob Perkins (1766-1849) as 
an inventor and engineer well known to most 
engineers. His for engraving bank notes 
by means of steel plates, and his pioneer efforts with 
high-pressure steam, were two of his greatest achieve- 
ments, but it is very little known that he was respon- 
sible for patenting the first vapour-compression type 
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with a valuable chapter on the gauges used for fine | after the invention, when the late Sir Frederick Bram- 
After this essential presentation of the | well gave a brief description in a communication to 


the Society of Arts.* Bramwell was an apprentice 
in the works where the machine was built. He was 
a friend of Sir Alfred Ewing to whom he told one or 
two anecdotes concerning the machine.t The first of 
these is the story of the piece of ice which was wrapped 
in a blanket and taken triumphantly in a cab to the 
inventor. Unfortunately the ice failed to arrive in 
the solid state. It is true, however, that ice was pro- 
duced even in the summer months. Bramwell also 
refers to the ‘“‘ abominable smell” of the refrigerant 
which was produced by the destructive distillation of 
rubber. In his patent specification Perkins sug- 
gested that ether should be used, but for some unknown 
reason this does not appear to have been carried out, 
although in the later machines of Harrison and others, 
ether was employed with apparent success. 

The drawing reproduced accompanied Bramwell’s 
description. n the right is the evaporator insulated 
in a wooden box by means of charcoal. The water 
to be frozen was placed in a copper pan which could 
be removed when necessary. The ether vapour 
generated in the evaporator was pumped into a coil 
(seen on the left in the tub) which was cooled by 
water, and so condensed and passed back to the 
evaporator as a liquid. The liquid on its way from 
the condenser had to pass through a * weighted valve 





JACOB PERKINS’ ICE MACHINE. 
as made by 
JOHN HAGUE. 
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of refrigerating machine, which was, incidentally, the 
first refrigerating machine to operate on a continuous 
cycle. In this month of August, one hundred years 
ago, he was granted letters patent (No. 1834-6662) 
for a machine which, in his words, would “so use a 








volatile fluid that the same (having been evaporated 
by the heat or caloric contained in the fluid about to be 
reduced in temperature) shall be condensed and come 
again into the vessel to be again evaporated and carry 
off further quantities of caloric.” 

| Prior to this date, William Cullen had produced ice 
| (1755) by evaporating water with the aid of a vacuum 
| pump, while Leslie in 1810 used the same principle 
with the addition of sulphuric acid for absorbing 
|the water. Useful as these were, the system was not 
developed until much later by Edmund Carré (1850). 
The cold-air machine and the ammonia-absorption 
| machine were also some years later. It will be seen, 
| therefore, that Perkins was undoubtedly one of the 
| outstanding pioneers in this important branch of en- 
|gineering. The modern vapour-compression machine, 
which to-day greatly outnumbers all other types of 
| machines, operates on exactly the same principles as 
| those laid down by Perkins. The Refrigeration Ex- 
|hibition open at the Science Museum until the end 
|of August illustrates the present importance of this 
| comparatively new industry, not only in the storage 
jand transport of perishable foodstuffs, but also in a 
large number of industrial processes. 

Much of the credit for the introduction of the com- 
pression cycle has, in the past, been given to James 
Harrison, whose first patent (No. 747) was granted in 
1856, but this did not differ in any essential detail 

|from that of Perkins twenty-two years before. It is 
true, however, that Harrison's machine was taken 
to a more successful conclusion. 

A machine was built to the design of Perkins at the 
| works of John Hague, but this was his last effort before 
|he went into retirement at the age of 68, his patents 
| having all been impounded as the result of a law suit. 
No account of it appeared until 1882, forty-eight years 
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box,” an essential and interesting part of the plant. 
It corresponds to the expansion valve in a modern 
machine and the author suggested that the valve should 
be weighted to give a pressure of one atmosphere in the 
condenser. Perkins gave as his reason for using this 
valve that it was necessary to “ prevent the return of 
the condensed ether until the same has been com- 
pressed and forced to give off its caloric to the con- 
densing water on the outside of the condensing tubes.” 
This, then, is the basis of the compression cycle which 
has since been used in refrigerating machinery with 
such great success. 

The machine occupied a floor space of about 5 ft. 
by 2 ft. 6 in., and another pump, not shown on the 
sketch,was employed for charging it with the refrigerant, 
or rather for ensuring that the system contained 
nothing but refrigerant in the form of liquid or vapour. 
The method employed was to fill the entire system 
with the liquid and then to remove about one half 
by means of the pump. 

A. M. Perkins (1799-1882), the son of Jacob Perkins, 
followed up many of his father’s ideas, but he does 
not appear to have done anything with the refrigerating 
machine. In the next generation, Loftus Perkins 
(1834-1891), also well known as an inventor and 
engineer, principally for his work on high-pressure 
steam, became interested in his later years in the 
absorption type of refrigerating machine, but there is 
no record of any attempt to follow up the work of his 
grandfather. 








Private TELEPRINTER SeRvice.—A_ private tel 
printer service has been installed between the London 
office of Messrs. Westinghouse Brake and Saxby Signa! 
Company, Limited, 82, York-road, King’s Cross, London, 
N, and their works at Chippenham. The installatio: 
includes a metal rectifier, ok as is now a standard part 
of aiternating-current teleprinter equipment. 


* Journal Society of Arts, vol. 31, page 77. : 
+ The Mechanical Production of C Sir J. A. Ewing 
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LOCOMOTIVE CRANE 


CONSTRUCTED BY MESSRS. DEMAG 


A.G., 


Fie. 1. Unper-CarrRIAGE AND REVOLVING FRAME. 


50-TON LOCOMOTIVE CRANE 
WITH 115-FT. JIB. 


Unti recently, locomotive, or breakdown, cranes 


have principally been used for clearing the track after | 
a railway accident, or for lifting heavy point work or | 
small bridges into position. As, however, they can be | 


hauled in working order to the site and, after a tem- 
porary track has been laid, can be operated under 


their own power, such cranes can equally efficiently | 


be employed for the erection of structural steelwork, 
especially as their use enables masts to be eliminated. 
A number of steam-driven cranes with a capacity of 
50 tons have recently been built for this purpose by 
Messrs. Demag A.G., Duisburg, Germany, each being 
provided with both a short and a long jiv. These jibs 
are interchangeable and can be connected to the same 


under-carriage. The short jib is 50 ft. long and is| 


shown in position in Fig. 3. It is intended for dealing 
with loads up to 50 tons at a radius of 16 ft. 6 in., while 
the long jib, which is illustrated in Fig. 2, is 115 ft. 
long and can lift 20 tons to a height of 111 ft. when 
working at the above-mentioned radius. 

To facilitate operation and control the crane has been 
designed on the simplest lines. For instance, a 
stationary, instead of the usual moving, counterweight 
is employed and auxiliary hoisting gear has been 


omitted. Any disadvantages that might arise on the | 


latter score have, it is claimed, been obviated by 
arranging that loads up to 10 tons can be hoisted by the 
main hook at a speed of 80 ft. per minute, as against 


the normal speed of 20 ft. per minute for the full load | 


of 50 tons. Similarly, the slewing speed can be 
increased from } r.p.m. to 1 r.p.m. at light loads and the 
travelling speed from 64 ft. to 260 ft. per minute. In 
both cases it takes 5 minutes to raise the jib from the 
highest to the lowest position. 


The under-carriage and revolving frame, of which a | 


view appears in Fig. 1, are built up of electrically- 
welded steel sections, and, as a result of the experience 
obtained on other cranes and excavators, the same 
method of construction has been employed on nearly 
all the mechanical parts, such as the drums, gear 
Wheels, pulleys, bearings and engine bearers, the 
principal exception being the jibs themselves. This 
procedure, it is claimed, not only gives greater safety | 
and longer life, but improves the appearance of the | 
structure. The under-carriage is mounted on two | 


six-wheel bogies and is generally designed to conform | movements of the axles when travelling round curves, 
with railway practice. It is driven by the crane engine, | it is carried in claw bearings, which are borne in ring- 
described below, through a vertical shaft which passes | lubricated bearings on the driving axles. 
through the centre post, the lower end being connected | the shafts leading from the centre of the under-carriage 
to bevel gearing. This gearing is, in turn, connected to | to the bogies are fitted with carden joints. 
two horizontal shafts which drive the outer axles| gearing being situated at the ends of the carriage is 
of the bogies on the under-carriage through further | easily accessible and is disengaged when the crane is 
being hauled by a locomotive. 

When the crane is in an unloaded condition, the centre 


gearing. To ensure good engagement of the latter | 
gearing, in spite of the play of the springs and the | 
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Fia. 3. CRANE witTH SHORT JIB. 


of gravity of the revolving frame and jib is some 
| distance from the centre of the under-carriage, so that 
| an unequal pressure is exerted on the two bogies during 
haulage. To compensate for this, counterweights are 
provided on the under-carriage and are so arranged 
that they equalise the load on the two bogies. The 
under-carriage is fitted both with a band brake and with 
a shoe brake, which acts on the wheels of one axle. 
The former is operated from the driver’s cab and the 
latter by handwheels on both sides of the carriage. 
When in use the crane is secured to the rails by four 
clamps, two of which are visible in Fig. 1, while lateral 
support is obtained by four arms, which are fitted with 
jacks and can be swung out at right angles to the under- 
carriage, as shown in the same illustration. If it is 
| desired to operate the crane without these supports the 

| axle springs can be relieved from the weight on each 

| bogie by a series of smaller jacks, which act on spring 

| buckles. 

| The revolving frame is carried on a combined cast- 

| steel roller path and toothed ring, which is fixed to the 

| platform of the under-carriage. The roller path sup- 

| Peete twenty-four steel rollers, which are guided by 

| spindles arranged radially round the centre-post. As 

| the centre of gravity of the revolving frame frequently 

lies outside the periphery of the roller path, it is con- 

nected to the under-carriage by holding-down brackets 

which run on a second path. This enables the frame 

to be turned without difficulty under all conditions 

of loading. 

The engine operating the crane is supplied with 
steam at a pressure of 170 lb. per square inch and a 
| temperature of 350 deg. F., from a vertical cross-tube 
boiler with a heating surface of 216 sq. ft., and a grate 
area of 16-2 sq. ft., the superheater surface being 
| 108 sq. ft. The twelve cross-tubes are arranged in 
such a way as to ensure rapid circulation, and thus 
to prevent the deposit of scale. The engine itself is 
of the vertical twin-cylinder type and has an output 
| of 130-h.p. It is fitted with variable cut-off gear and 
| with a balanced-piston valve. If the speed exceeds the 
designed maximum the supply of steam is throttled 
automatically, and the engine is reversed and regulated 
by altering the eccentricity and lead angle of the eccen- 
tric, only one lever being required for this purpose. The 
engine drives the main shaft of the crane through 
gearing. This shaft is provided with inner band 
clutches for the lifting and slewing motions, and with 
claw clutches for the less frequently used travelling and ° 
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luffing motions. In the band clutches, which have 
been designed by the firm to comply with all the 
requirements of crane service, all the centrifugal forces 
are compensated and the band is released and applied 
uniformly, thus, it is claimed, ensuring smooth and 
easy working. The absence of an outer band also 
reduces the risk of accidents. The slewing motion 
includes a dry-dise friction clutch which prevents 
too rapid braking, and thus over-loading of the driving 
gear and hand clutch. The brake on the hoisting gear 
is provided with a safety catch, and is only released 
when a load is being lowered. As it is applied again 
directly the driver releases the lever, he has only to 
control the hoisting clutch while lifting, so that opera- 
tion is simplified. The jib is provided with two spindles, 
each of which is driven from the main shaft by chain 
and bevel gearing. The crane is lighted by electricity, 
the necessary energy being supplied from a 1-5 kW 
dynamo which is driven by a petrol engine. 








TENDERS. 
have reeeived from the Department of Overseas 
35, Old Queen-street, London, 8.W.1, particulars 
undermentioned tenders, the closing dates of 
Further details may be obtained on 
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application to the a pate the reference numbers 
appended being quoted in all cases. 
Distribution Tranaformers.—The supply of three 


100-kVA three-phase, oil-cooled, 
outdoor-type transformers. Dunedin City Corporation, 
New Zealand ; September 12. (Ref. No. A.Y. 12,523.) 

The supply of voltage regulators 
The Dunedin 
(Ref. 


150-kVA and three 


Voltage Regulators. 
for use on a 6,600-volt, three-phase circuit. 
City Corporation, New Zealand ; September 12. 
No. A.Y, 12,524.) 

Braided Bronze Wire.—The supply of 40 miles of 
insulated and braided bronze wire, in 440-yard lengths. 


The New Zealand Post and Telegraph Department, | 
Wellington ; September 11. (Ref. No. A.Y. 12,526.) 
Telephone Cables.—The supply of paper-insulated, 


lead -covered and armoured telephone cables. The New 
Zealand Post and Telegraph Department, Wellington ; 
September 13. (Ref. No. A.Y. 12,527.) 

The supply of 40 miles of flame-proof 
The New Zealand Post and Tele- 
September 12. (Ref 


Jumper Wire. 
jumper wire (2-12}). 
graph Department, Wellington ; 
No. A.Y. 12,528.) 
VIR. Wire The supply of 100 miles of 1/0-044 in. 
ind 30 miles of 1/0-036 in. V.I.R. twisted-pair, tinned- 


copper wire The New Zealand Post and Telegraph 
Department, Wellington; September 12. (Ref. No. 
12,529.) 


Gap-Bed Lathes.—The supply of two gap-bed lathes. 
The Public Works Department, Wellington, New Zea- 
land ; September 11. (Ref. No. A.Y. 12,531.) 

Battery-Charging Equipment.—The supply of battery- 
charging equipment comprising rectifying plant with 
control panel. The Public Works Department, Welling- 
ton, New Zealand ; August 21. (Ref. No. A.Y. 12,533.) 
The supply of telephone terminal 
and Telegraphs Department, Mel- 
bourne ; August 21. (Ref. No. A.Y. 12,534.) 

Switchboard Coils.—The supply of telephone switch 
board coils. The Posts and Telegraphs Department, 
Melbourne ; September 18. (Ref. No. A.Y. 12,536.) 

Bolts.-The su ply of 5,000 double-ended arm bolts for 
telegraph line. The New Zealand Post and Telegraph 


Terminal Strips. 
strips. The Posts 


Department, Wellington; September 18. (Ref. No. 
G.Y. 14,100.) 

Pole Steps The supply of 3,000 galvanised pole steps. 
The New Zealand Post and Telegraph Department, 
Wellington ; September 25. (Ref. No. G.Y. 14,101.) 

Bolis.—The supply of 10,000 swan-neck, and 30,000 


arm bolts. New Zealand Post and Telegraph Department, 
Wellington ; September 27. (Ref. No. Gy. 14,102.) 

Binding Wire.—The supply and delivery, f.o.b. port 
of shipment, of bronze and copper binding wire. he 
New Zealand Post and Telegraph Department, Welling 
ton; September 17. (Ref. No. G.Y. 14,103.) 

Permanent-Way Tools The supply of shovels, picks, 
ballast forks and handles required during 1935. The 
South African Railways and Harbours Administration, 
Johannesburg ; September 24. (Ref. No. G.Y. 14,105.) 

Rubber Tyres.—The supply of rubber tyres. The 
Egyptian Ministry of Public Works, Tanzim Department; 
September 5. (Ref. No. G.Y. 14,107.) 

The supply of pump trolleys, also 
wheels only, axles only, ind metal parts. The South 
African Railways and Harbours Administration ; 
September 17. (Ref. No. G.Y. 14,109.) 

_ Tramway-Car Azles.—-The supply and delivery of 
fifty 4}-in. alloy-steel tramway-car axles. The City of 
Johannesburg ; August 23. (Ref. No, G.Y. 14,110.) 

Pumping Plant.—The supply of pumping equipment 
for Port Elizabeth Harbour. The South African Rail 
ways and Harbours Administration, Johannesburg ; 
September 17. (Ref. No. G.Y. 14,113.) 

Steel Tyree and Axles The supply of locomotive, 
carriage and wagon tyres and carriage and wagon axles 
(1935 requirements). The South African Railways and 
Harbours Administration, Johannesburg ; September 10 


Pump Trolleyea. 


(Ref. No. G.Y. 14,116.) 
ixles.—The supply of 1,500 axles with 10 in. by 5 in. 
journals, 16 tons (B.G.). The Indian Stores Depart - 


August 27 


(Ref. No. G.Y. 14,121.) 


ment, Simla 





ENGINEERING. 


ENGINEERING TRAINING AND | 
EDUCATION. 


University of Bristol.—The prospectus of the Faculty | 
of Engineering of the University of Bristol, for the 
session 1934-35, has recently been issued. It contains | 
full particulars regarding the courses in civil, mechanical, 
electrical, and automobile engineering which are 
available at the University. Detailed time-tables, 
a syllabus of classes, and information concerning 
entrance scholarships are included, as well as the 
ordinances and regulations relating to degrees and 
diplomas in engineering subjects. Copies of the 
prospectus can be obtained from the registrar of the 
Merchant Venturers’ Technical College, Bristol, in 
which, as is well known, the Faculty is maintained. 

The Institution of Automobile Engineers.—On 
page 708 of our last volume, we referred to the new 
repair certificate scheme inaugurated by the Institution 
of Automobile Engineers, and mentioned that, for the 
present, the certificates are to be confined to the 
mechanical and electrical branches. A number of 
applications have already been received for the certifi- 
cates, and we are informed that arrangements have been 
made for the first practical tests for the mechanical 
section in London and Birmingham on the afternoon 
of Saturday, September 22, commencing at 3.30 p.m. 
A panel of examiners has been appointed in each 
centre, and the practical test, which will be of four 
hours’ duration, will cover the work outlined in our 
previous article. Those who desire to undergo the test 
should apply at once to the Acting Secretary of the 
Institution, Watergate House, Adelphi, W.C.2, who 
will forward full details together with the necessary 
application form. 





BOOKS RECEIVED. 


Higher Control. A 
Secretaries and Accountants. 
Sir Isaac Pitman and Sons, Limited. 
net.] 

Department of Overseas 


Manual for Company Directors, 
By T.G. Rose. London : 
[Price 12s. 6d. 


Trade. Economic and Trade 


Conditions in Australia to December, 1933. Report. 
By R. W. Dattron. London: H.M. Stationery 
Office. [Price 4s. 6d. net.] 


Power Plant Testing. By J. A.Moyver. Fourth edition, 
rewritten and enlarged. London: McGraw-Hill 
Publishing Company, Limited. [Price 30s. net.] 

Highway Engineering. By J. H. Bateman. Second 
edition. New York: John Wiley and Sons, In- 


corporated. London: Chapman and Hall, Limited. 
[Price 25s. net.] 

Kinematics of Machines. By G. L. Gumuer. Third 
edition. New York: John Wiley and Sons, In- 
corporated. London: Chapman and Hall, Limited. 
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PERSONAL. 


Messrs. CravEN BrotHers (MANCHESTER), LIMITED, 
Reddish, Stockport, have concluded an agreement with 
Messrs. W. anv T. Avery, Lutrep, Soho Foundry, 
Birmingham, under which their interest in the manufac- 
ture of Buckton testing machines will be acquired 
forthwith by Messrs. Avery. Messrs. Craven's policy, 
we understand, will be to concentrate and specialise 
exclusively on the design and manufacture of machine 
tools. 

Messrs. Nor-Rust Liquip Leap Company, LiMiTED, 
have removed their offices to their works at 40, Feeder- 
road, Bristol, 2, where all orders and correspondence 
should be sent. The registered office of the is at 
14, Clarges-street, London, W.1. 

Messrs. THos. W. Warp, Luouwrrep, Albion Works, 
Savile-street, Sheffield, have acquired Messrs. Palmers’ 
blast-furnaces and steel-works at Jarrow. These works 
cover about 35 acres and front the River Tyne. It is 
hoped that some scheme may be devised to maintain 
the works in activity. 

An arrangement has been made whereby the firm of 
Messrs. Russper REGENERATING CoMPANY, LIMITED, 
Trafford Park, Manchester, is to pass entirely into 
British ownership. The company will continue under 
the same executive management, and will also continue 
to act as European agents for the Naugatuck Chemical 
Company, U.S.A., for chemicals used in the rubber 
industry. Moreover, Messrs. Rubber Regenerating 
Company, Limited, have acquired the “ Solvent ” 
reclaim patents and business of Messrs. THAMEs Harp 
Rusper Corporation, Luurrep, Belvedere, Kent, and 
Messrs. Kaycer, Limrrep, 147, Grosvenor-road, West- 
minster, London, 8.W.1, and Belvedere. 

Messrs. A. C. Wickman, Liwrrep, Coventry, have 
been appointed sole agents in the British Isles for Messrs. 
Abawerk G.m.b.H. Alig und Baumgartel, Aschaffenberg. 
Germany, for the sale of their combined jig boring and 
grinding machine, Wimet fine-grinding and lapping 
machine, and precision surface-grinding machine. 








CONTRACTS. 


Messrs. Ransomes, Stms AND JEFFERIES, LIMITED: 
Orwell Works, Ipswich, have received another order 
from the South African Railways and Harbours Ad- 
ministration for 100 further welded-frame trailers of 
5 tons to 6 tons capacity. 

Messrs. THE FAIRFIELD SHIPBUILDING AND ENGINEER 
inc Company, Limrrep, Glasgow, have received an 
order from the London, Midland and Scottish Railway 
Company for a paddle steamer for use on the River 
Clyde-Holly Loch service. The vessel will be 195 ft. 
in length, 27 ft. in breadth, and 7 ft. 9 in. in depth, and 
will carry 1,200 passengers. The engine will be of the 
triple-expansion type and will give the vessel a speed of 
15} knots. 

Messrs. Hartanp and Wotrr, Limrrep, Belfast, 
are to build a 190-h.p. shunting locomotive for the Sudan 





[Price 18s. 6d. net.] 


Mathematical Tables. Reprinted from Searles and Ives’ 


Field Engineering with Additions. Compiled and 
Arranged by H. C. Ives. Second edition. New 
York : John Wiley and Sons Incorporated. London : 


Chapman and Hall, Limited. [Price 8s. 6d. net.] 


Universal Directory of Railway Officials and Railway | 


London: Directory Pub- 
[Price 20s. net.] 


Year Book, 1934-1935. 
lishing Company, Limited. 


Transactions of the World Power Conference. Sectional 
Meeting. Scandinavia. 1933. Volume I. Stock- 
holm: Svenska Nationalkommitten fér Véarlds- 


kraftkonferenser. 
Medical Research Council. Fourteenth Annual Report 
of the Industrial Health Research Board to June 30, 


1934. London: H.M. Stationery Office. [Price 
9d. net.) 
Allgemeine Metallkunde. By E. Prwowarsky. Berlin : 


Gebriider Borntraeger. [Price 14-40 marks.] 

Recommended Engineering Drawing Practice. Sydney, 
N.8.W.: The Institution of Engineers, Australia. 

Department of Overseas Trade. No. 579. Economic Con- 
ditions in Greece (1932-33). Report. By A. N. 
CumBerBatcH. [Price 2s. net.] No. 580. Economic 
Conditions in the Netherlands. 1933. Report. By 
R. V. Lamine. [Price 3s. net.] London: H.M. 
Stationery Office. 








LAUNCHES AND TRIAL TRIPS. 


“ Trran.”"—Open swim-type barge to carry 300 tons. 
Launch, July 27. Main dimensions, 114 ft. by 25 ft. by 
7 ft. 6in. Built by Messrs. Harland and Wolff, Limited, 
North Woolwich, London, E.16, for Messrs. The Union 
Lighterage Company, Limited, London. 

“Hampton Ferry.’’—Second of three twin-screw 
steamers to be constructed for the new cross-Channel 
train-ferry service of the Southern Railway. Launch, 
July 30. The vessel is identical in construction with 
that of the Twickenham Ferry, launched on March 15, 
and a description of which appeared on page 453 o 
vol. exxxvii (1934). Built to the order of the Southern 
Railway Company by Messrs. Swan, Hunter, and Wigham 
Richardson, Limited, Walker-on-Tyne. 

*‘Lorp Snowpen."’—Single-screw steam trawler for 
service in the northern waters of Iceland, Bear Island, 
and the White Sea; triple-expansion engine supplied 
by Messrs. C. D. Holmes and Company, Limited, Hull. 
Launch, July 30. Main dimensions, 155 ft. by 26 ft. 
by 15 ft. Built by Messrs. Cochrane and Sons, Limited, 
Ouse Shipbuilding Yard, Selby, for Messrs. Pickering 
‘and Haldane’s Steam Trawling Company, Limited, Hull. 





Railways. The locomotive, which is to work under 
difficult tropical conditions, will be generally similar to the 
175-h.p. shunting locomotives recently constructed by 
the Company for the London, Midland and Scottish Rail- 
| way Company. 
Messrs. THe WesTINGHOUSE BRAKE AND SAxByY 
| Sienat Company, Limitrep, 82, York-road, King’s Cross. 
| London, N.1, have been awarded the contract for the 
| supply of signalling apparatus for Bandra on the Bombay. 
| Baroda and Central India Railway. The apparatus will 
| include colour-light signals, point machines, relays, and a 
107-lever power interlocking frame. 

Messrs. Marcont’s WIRELESS TELEGRAPH COMPANY. 
| Lrmrrep, Electra House, Victoria-embankment, London. 
W.C.2, have received a contract from the Brazilian 
| Government for the construction and installation of 
|nine wireless transmitting and receiving stations to 
|provide a network of new telephone and telegraph 
services throughout Brazil. The contract calls for the 
| provision of three 2-kW and four 1-kW transmitters for 
| both telegraph and telephone working, one 2-kW and 
lone 1-kW transmitter for telegraph working only, and 
nine receiving stations. Directional aerials will be 
|employed for both transmitting and receiving. All the 
1% paratus will be designed and constructed at th 
| Marconi Works, Chelmsford, Essex. 








| 


Moror-Car Hose Crrp.—A simple clip for attaching 
hose to car radiators &c., has recently been introduced 
| by Messrs. Wilcot (Parent) Company, Limited, 152, Great 
Portland-street, 8.W.1, under the name of the “ Cross- 
| Over” hose clip. The clip consists of three parts. The 
| main part is a plain steel strip forming three quarters 
of a circle, shaped with a socket at one end and bent over 
in the form of a hook at the other. The circle is continued 
by a strip having a number of transverse slots in it and 
bent up at one end to form a lug which is reinforced. The 
hook of one end of the large part engages with one of the 
slots of the small part, whilst the socketed end of the large 
part passes through a slot near the lug of the small part. 
The clip then forms a complete circle with overlapping 
ends having projections facing one another. A thumb- 
screw through the lug and entering the socket contracts 
the circle as required, and when tightened up, it is stated, 
enables a greater gripping pressure to be exerted by the 
use of the fingers only than can be put on with a screw 
driver or spanner in clips which are drawn together by 
screw in tension. The overlapping of the ends of the band 
removes all danger of the hose wrinkling as it is tightened 
up. The purpose of the slots in the small part of the clip 
' is to allow for adjustment for different diameters of hose. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—The majority of the local steel and 
engineering works have resumed operations to-day 
after one of the shortest holiday set downs for many 
years. A substantial flow of orders is reported on 
home account for steel and engineering products generally. 
Export business does not show much expansion. A 
good number of inquiries is in circulation, but owing to 
unsettlement abroad only a limited proportion is reaching 
this area. Activity in the bulk-steel section is not so 
pronounced. The output for July is likely to show a 
shrinkage, but during the next few weeks producers 
confidently anticipate the forward movement to be 
resumed. There is a brisk call for basic-steel billets, 
though consumption of acid materials shows contraction. 
Makers of structural steel report a better tone. The 
scrap market has undergone little change. Steel- 
making alloys are a stronger market. A promising 
state of affairs exists in the heavy machinery and engin- 
eering branches. In one or two sections weakness is 
manifest, but, on the whole, orders are coming to hand 
with greater freedom. The dearth in railway rolling 
stock contracts persists on both home and overseas 
account. British railways have placed ordets with 
firms in this locality, but the continued absence of 
overseas work is keenly felt. Departments specialising 
in the production of ship steel, forgings, and castings are 
not so well occupied. In contrast, makers of all kinds of 
electrical equipment have order books filled to over- 
flowing. Headway is being made in the manufacture of 
foreign mining requisites, while the demand for auto- 
mobile steel and fittings is well in excess of last year’s 
average. Several firms report record business in agri- 
cultural machinery. The run on harvesting machinery 
continues. Overseas requirements have been well 
maintained. The Colonies are importing Sheffield-made 
goods more freely. The tool trades make headway. 
(mong the progressive lines are twist drills, hacksaws, 
hacksaw blades, farm and garden implements, and 
engineers’ tools. Sheffield is doing a growing volume 
of foreign trade in precision tools and fine-measuring 
instruments. At one time German rivals held a mono- 
poly, but local firms arelnow commanding a large share of 
the overseas work. 

South Yorkshire Coal Trade.—The demand for most 
classes of fuel has received a setback owing to holiday 
influences. The call for industrial fuel is up to recent 
level. Overseas requirements are a shade weaker. 
Railway companies are buying on a bigger scale. Small 
coal is in short supply, and values are firm. The house- 
coal market shows no change. Stocks at sidings and 
depots are more than ample to cover any sudden spurt 
in the demand. Foundry and furnace coke are steady, 
but gas coke is not so strong as a week ago. Quotations : 
Best branch hand-picked, 23s. to 25s.; Derbyshire best 
house, 19s. to 2ls.; Derbyshire best brights, 16s. 6d. to 
18s.; best screened nuts, 16s. to 17s.; small screened 
nuts, 14s. to 15s. ; Yorkshire hards, 16s. to 17s. ; Derby- 
shire hards, 16s. to 17s. ; rough slacks, 8s. to 9s.; nutty 
slacks, 7s. to 8s. 6d.; smalls, 5s. 6d. to 6s. 6d. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

Welsh Coalfield Drainage Scheme.—It is understood 
that the Committee appointed by the Monmouthshire 
and South Wales Coal Owners’ Association, under the 
chairmanship of Mr. F. Llewellin Jacob, to examine 
proposals for the drainage of the South Wales coal- 
field, will issue its report in the very near future, and 
it is likely to be of exceptional interest to engineers. 
The committee was appointed following an > ae of 
Captain J. MacLeod Carey, the Divisional r of 
Mines, on taking up the idency of the South Wales 
Institute of Engineers. It will be recalled that Captain 
Carey suggested that if two main adits were constructed, 
the upper measures of the main part of the steam coal- 
field would be automatically drained, saving the flooding 
of mines and bringing about other wp The 
committee, however, fan considered, in addition to 
Captain Carey’s scheme, other proposals, some of which 
are of a supplementary character. 

Pollution Troubles in South Wales.—The South Wales 
Sea Fishery District Committee is again concerned over 
serious oil pollution on the Gower Coast, which not only 
affected fish and bird life, but made the beaches so 
filthy that visitors could not use them. Meanwhile the 
lowy Fishery Board have asked the Ministry of Agri- 
culture and Fisheries to hold an inquiry into the lu- 
tion of two tributary streams, the Gronow and the 
Taf, alleged to be due to effluent from a dairy factory. 
‘housands of fish were reported to have been destroyed 
ver four miles of the Gronow. 

Welsh Water Questions.—Heavy rainfall in South 
Wales lately has alleviated anxiety as to the water 
position in South Wales. Swansea Corporation Reser- 
voirs have now nearly three months’ supply so that 
unless the autumn is exceptionally dry there should be 
little trouble there, although economy precautions are 
still being taken. Meanwhile the Cardiff Rural Council 
has submitted to the Glamorgan County Council and to 
the Ministry of Health, schemes for villages under their 
control, estimated to cost 29,0201., for which they are 
isking for a 25 per cent. grant. 

Afforestation in South Wales—It has been considered 
that if the bare hill sides of South Wales can be covered 
with trees much of the water problem will be ended. 
he Cardiganshire County Council have applied to the 
Forestry Commissioners for the planting of considerable 


June, the reduction being due to annual Fair 


Commissioners that they were pre d to extend 


planting operations wherever suitab 

*Bus Centre for Cardiff.—Now that the Cardiff Corpora- 
tion Bill has received Royal Assent the City Council has 
taken steps to 
houses on the South of Wood Street for demolition to 
provide a site for the big *bus centre in front of the 
new Great Western Railway Station. The Corporation 
will Ferg dwellings for the accommodation of the 
people who will be displaced. 

Swimming Pool for Swansea Sands.—Although the 
Ministry of Health, in June, did not approve of the pro- 
posal of the Swansea Corporation to proceed with a 
scheme for a swi ing pool on Swansea foreshore, 
estimated to cost 29, +, the Parks Committee of the 
Swansea Corporation have decided to ask Messrs. Mouchel 
and Partners to prepare plans and estimates for such 
a swimming pool. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MrppLesBRovanH, Wednesday. 
The Cleveland Iron Trade.—Conditions in the Cleve- 
land pig-iron trade are little changed. The very limited 
output is still rather in excess of needs, but additions to 
the low stocks are expected to cease with the close of the 
holiday season, and indeed producers incline to the 
belief that the home demand in September and following 
months may justify enlargement of make by re-kindling 
one or two idle blast-furnaces. consumption is 
well maintained, and deliveries to Scotland are increasing 
now that the Fair Holidays there are over, but shipments 
to foreign destinations are still light and unlikely to 
increase to any extent, as iron from other home districts, 
and products of Continental areas are offered freely at 
com; ively low figures in markets abroad. Quotations 
for shipment overseas are very irregular. For all except 
export business market prices are steady and firm. 
Fixed fi are ruled by No. 3 g.m.b. at 67s. 6d. for 
use at Tees side works, 69s. 6d. delivered to North of 
England areas beyond the Middlesbrough zone, 67s. 3d. 
delivered to Falkirk, and 70s. 3d. delivered to Glasgow. 


Hematite.—There is an absence of new features in East 
Coast hematite. As there is threatened increase in 
cost of output by rise in values of ore and coke, makers 
are not anxious to arrange further forward contracts 
at current prices. Producers have order books and 
expect demand to expand. Export business is, however, 
as difficult as ever to put through and quotations for 
overseas trade vary a good pu ised market 
values for other business are firm on the is of No. 3 
g-m.b. at 68s. for local consumption, 74s. to 77s. for 
supply to various parts of Yorkshire, 70s. delivered to 
Ms . [ees and Durham, and 75s. delivered to Scot- 
and. 

Foreign Ore.—Consumers of foreign ore are not yet 
obliged to make purchases of moment, and consequently 
little business is passing, but sellers are pronounced in 
their view that contracts for delivery over periods next 
— cannot be arranged except at advanced figures. 

© market quotation for best rubio is 17s. c.i.f. Tees. 
Blast-Furnace Coke.—Durham blast-furnace coke, of 
good medium quality, keeps at 20s. delivered here, but 
sellers are not keen to do business at that price. 
Manufactured Iron and Steel_—Most of the semi- 
finished and finished iron and steel branches of trade 
have substantial contracts to complete, but in one or 
two departments more orders are needed. Producers 
of shipbuilding requisites would welcome opportunity to 
handle more work, and sheet makers would appreciate 
improvement in demand from abroad. Sections most 
busily employed are those turning out heavy steel. 
Quotations, round, are = maintained. Common 
iron bars are 91. 12s. 6d. ; ing wn is 8l.; packin, 
Cased), 101. ; steel billets (soft), 5/. 12s. 6d.; stee 
billets (medium), 71. 2s. 6d. ; steel billets (hard), 71. 12s.6d.; 
iron and steel rivets, 112. 10s. ; steel ship plates, 81. 15s. ; 
steel angles, 81. 7s. 6d.; steel joists, Ais 15s.; heavy 
sections of steel rails, 81. 10s. for parcels of 500 tons and 
over, and 9. for smaller lots; fish plates, 12/. 10s. ; 
black sheets (No, 24 gauge), 101. 10s. for delivery to 
home customers, and of. 5s. f.0.b. for shipment abroad ; 
and galvanised corrugated sheets (No. 24 gauge), 131. 
for delivery to home customers, and II1l. 5s. f.o.b. for 
shipment overseas. 

Scrap.—There is little demand for iron and steel 
serap, prices of which are easy. Light cast-iron is 42s. ; 
heavy cast-iron, 47s. 6d.; machinery metal, 50s.; and 
heavy steel, 50s. 

Imports of Iron and Steel.—The monthly statisties of 
the Tees Conservancy Commission show that duri 
July 4,339 tons of iron and steel from foreign ports an 
coastwise were unloaded at Middlesbrough and sub- 
sidiary Tees ports, as compared with 3,044 tons in June. 
Im in the pre-war month of July, 1914, amounted 
to 4,306 tons. 

Shipments of Iron and Steel.—Shipments of iron and 
steel from the Tees last month totalled 46,988 tons, 
com: with 53,302 tons in June, shri being 
attributed to seasonal influences. Decrease was Wiest 
in the pig-iron section. July clearances were composed 
of 7,726 tons of pig-iron, 4,393 tons of manufactured 
iron, and 34,869 tons of steel. Scotland was, as usual, 
the largest buyer of pig-iron, taking 3,313 tons, which 
however, was less than half the quantity accepted in 
olidays 
in Scotland. Wales received 1,070 tons of pig-iron last 





pare ; 
land was available, 


purchase compulsorily the streets of 


1,505 tons. Among the principal customers for steel 
were: China, 6,493 tons; nion of South Africa, 
2,848 tons; India, 1,548 tons; Portuguese East Africa, 
1,450 tons ; Russia, 1,286 tons ; Hong Kong, 1,284 tons ; 
and Argentine, 1,165 tons. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—Fairly active conditions have 
ruled in the Scottish steel trade during the past week 
and orders on hand are being gradually overtaken, but 
bookings are not quite equal to production. A certain 
amount of quietness in this market at present is due 
to the English holidays, and business generally is not 
expected to be in full swing again until the month of 
August is well advanced. he outlook for op 4 
material is brighter, but export business is still of little 
account as the inquiry is of a limited nature. In the 
black-steel sheet trade there is still quite a fair amount of 
work on hand, but the demand for the heavier gauges 
shows signs of a5 off somewhat and the lighter gauges 
are rather quiet. Export orders are of little note at the 
present time and consequently business in galvanised 
sheets is exceedingly poor. Prices are unchanged and 


are as follows :—Boiler plates, 91. per ton ; ship plates, 
8l. 15s. per ton; sections, 81. 7s. 6d. per ton; black- 
steel sheets, } in., 8l. 10s. per ton, and No. 24 gauge, in 


minimum 4-ton lots, 101. 10s. per ton; and galvanised 
co’ ted sheets, No. 24 gauge, 131. per ton, in minimum 
4-ton lots, all delivered Glasgow stations. 

Malleable-Iron Trade.—The state of affairs in the 
West of Scotland malleable-iron trade is far from satis- 
factory, and as orders are so scarce, short-time working 
has had to be reverted to once more. The accumulation 
of new business during the holiday. period was quickly 
cleared off and fresh inquiries do not represent anything 
much in the way of tonnage. Re-rollers of steel bars 
have little work on hand and are feeling the competition 
from the Continent very keen. The following are the 
current market quotations; ‘‘ Crown" bars, 91. 15s. 
per ton for home delivery, and 9/. 5s. per ton for 
export ; and re-rolled steel bars, 8!. 12s. per ton for 
home delivery, and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—There is little change to 
report in connection with the pig-iron trade of Scotland 
this week as business is rather quiet. The limited 
demand is easily met as home consumers are ordering 
sparingly and the export trade shows no sign of opening 
out. The furnaces in blast number fifteen. Prices are 
unchanged and are quoted as follows :—Hematite, 71s. 

r ton delivered at the steel works ; and foundry iron, 
No. 1, 72s. 6d. per ton, and No. 3, 70s. per ton, both on 
trucks at makers’ yards. 

Scottish Pig-Iron Shipments,—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, August 4, amounted to 611 tons. 
Of that total 277 tons went overseas and 334 tons coast- 
wise. During the corresponding week of last year the 
figures were 30 tons overseas and 270 tons coastwise, 
making a total shipment of 300 tons. 

Shipbuilding Contract.—Messrs. D. and W. Henderson 
and Company, Limited, Meadowside, Partick, — 
have just received an order from Messrs. T. and J. 


Harrison, Liverpool, to build a cargo steamer of about 
9,400 tons deadweight. The engines will be a 
by the builders. It is of interest to note that Messrs. 


enderson have now orders on their books for seven 
cargo steamers. 

Galloway Water Power Scheme Contract.—The contract 
in connection with the second section of the Galloway 
Water Power Scheme has now been secured by Mr. 
A. M. Carmichael, public works contractor, Edinburgh. 
This includes the construction of dams, aqueducts, 
intake works, the foundations of power stations, an 
approach canal, and two reinforced concrete pipes each 
about 1,000 ft. long. Mr. Carmichael carried out the 
largest contract of the first section of the scheme which is 
now nearing completion and which included the con- 
struction of a tunnel three and a half miles long at 
Glenlee, and will start immediately on his contract on 
the second section of the scheme. The value of this 
new contract is over 220,000l., and includes the erection 
of two concrete gravity dams and spillways, one of 
them 1,400 ft. long and the other over 700 ft. long, 
across the river Ken. An approach canal of 1,100 ft. 
in length will be constructed and four pipes, each about 
1,000 ft. long and 13} ft. in diameter, wi 1 be laid down 
leading to the power stations. The contractor will also 
be nsible for the foundations of Earlstoun and 
Carsfad power stations and for the building of fish ladders 
and other works. 








East German Farr.—The twenty-second East German 
Fair will be held at Kénigsberg from Sunday, August 19, 
to Wednesday, August 22. 


RECOMMENDED MATERIALS FOR AUTOMOBILE ENGINES, 
Front Axes, CHassis AND Frirtrmycs.—Messrs. Mond 
Nickel Company, Limited, Thames House, Millbank, 
London, 8.W., have issued two pamphlets containing 


schedules of materials recommended for automobile 
engines and automobile front axles, chassis and fittings, 
respectively. The materials available for such purposes 
as the cylinder blocks, crankshaft, piston and other 


rts of the engines for sports, light and heavy cars and 
or light and heavy commercial vehicles, are given, as well 





month, when the chief overseas customer was Italy, 
with an import of 680 tons. The largest importer of 





areas in the county, and have been informed by the 


manufactured iron was the Union of South 





as the composition of the steels, cast irons and other 
metals used. A similar arrangement is followed in the 
ica with | second pamphlet. 
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66-KV OUTDOOR METAL - CLAD) 
SWITCHGEAR FOR STEPNEY 
SUBSTATION. 


Tue peculiar property of metal-clad switchgear is 
that all the live conductors are enclosed in earthed 
metal casings, the intervening spaces being filled with 
insulating compound or oil of high dielectric strength, 
so that the overall bulk is reduced. It can, therefore, 
not only be safely installed out of doors close to occupied 
buildings, or even to such structures as oil tanks, but 
as the space occupied is small, the difficulty of finding 
suitable substation sites in built-up areas is reduced. 
These points may be illustrated by referring to the 
66-kV switchgear which has been installed in the 
Central Electricity Board’s substation at Stepney, 
London, by Messrs. A. Reyrolle and Company, Limited, 
Hebburn-on-Tyne. This equipment, views of which 
are given in Figs. 1 and 2, marks nearly thirty years’ 
development from the time when the first metal-clad 
draw-out switchgear was designed by the firm in 1905. 
As time went on, types were built for still higher 
voltages, and the maximum so far attained is repre- 
sented by the 132-kV units installed at Tongland.* 
Similar apparatus to that at Stepney is also in use at 
Bankside, and we may refer our readers to an account 
already given in Enoiveertet for details regarding 
its construction. 

At Stepney there are two 6-6/66-kV transformers, 
which can be connected to one or other of two sets of 
bus bars through a 66-kV metal-clad circuit-breaker 
with a rupturing capacity of 1,500,000 kVA. There 
are also four outgoing feeders, which can be similarly 
connected to either set of "bus bars, and a ‘bus-coupler 
equipment. The two sets of "bus bars are arranged 
at the top of the switchgear in copper tubes, one set 
being on each side of an inspection platform, Connex 
tions to the cable-sealing boxes at the feeder side of 
the switchgear are taken off the "bus bars through 
the circuit-breakers, which are slung from the frame 
work in groups. Each phase is enclosed in a separate 
metal casing, thus reducing the risk of a fault on one 
phase spreading to the others, while any group 
of circuit-breakers may be isolated or taken away 
altogether without disturbing the others. 

Full particulars of the isolating arrangements were 
given in the article that has already been referred to, 
but it may be mentioned that after the circuit-breaker 
has been switched off, it is first lowered bodily, and 
thereby isolated. A truck carrying an electrically- 
operated platform is then run under it and the platform 
raised, until it takes the weight of the circuit-breaker. 
After removing the cotter pins which normally support 
the breaker, the lowering of the platform disconnects 
the isolating contacts and causes shields closing the 
‘bus bar orifices to swing into position. The breaker 
can be supported in this position and the tank rc -noved 
for the inspection of the contacts, or it can be removed 
as a whole for repair and adjustment. Normally, this 
is done every time the breaker has opened on a fault, 
while at the same time the oil is drawn off for filter- 
ing and cleaning in the plant which forms a part of all 
the Board’s substations. 

All the conductors in the fixed portion of the switch- 
gear are insulated with Bakelised paper, and the 
chambers containing them are filled with oil. Where 
long conductors are used, or there is likely to be any 
concentration of electrical stress, condenser insulators, 
consisting of a number of specially-shaped pieces of 
metal foil, are employed. This method of construction 
enables the insulators to be made considerably smaller 
than if no metal inserts were used, and also enables 
the material to be economically disposed to withstand 
the stresses. The use of oil for insulation, it is claimed, 
ensures that there are no air spaces in the casings, and 
that ionisation due to this cause is therefore eliminated. 
As the oil also carries away the heat generated in the 
conductors, copper can be saved and local heating 
avoided, A constant head of oil is maintained by the 
use of conservator tanks. The relative movement of 
the parts in the casing, due to temperature changes, 
is permitted by the use of flexible bellows, one end of | 
which is attached to the conductor casing, and the 
other to the main framework. In order to make the 
actual operation of the switchgear as mistake-proof as 
possible, a complete systein of interlocking has been 
provided, details of which were given in our previous 
article. This ensures that tne isolating carriage cannot 
be paeortes unless it is in the correct position under the 
breaker. It is impossible, therefore, for a circuit 
breaker to foul other parts of the switchgear when it is 
in motion, or raised, unless they are directly under the 
"bus-bar orifices. Moreover, the tank cannot be 
removed unless the circuit-breaker has been isolated. 

The equipment described was completely built up 
in the factory, and subsequently transported in a 
small number of parts to the site, where it was re- 


* See ENGrvEERING, vol. cxxxvi, page 358 (1933). 





66-KV SWITCHGEAR AT STEPNEY SUBSTATION. 


CONSTRUCTED BY MESSRS 
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assembled by the manceuvring truck, the use of a,a large amount of high rupturing capacity equipment 
separate overhead crane being unnecessary. As the | in a very confined space without sacrificing accessibility 


t See ENorneerine, vol. cxxxvi, page 109 (1933). _| illustrations show, it has been possible to accommodate ‘ or safety. 
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chimney as a whole, the inside and outside chimney 
extensions, and the form of the base of the chimney. 
The general arrangement of the diaphragm, table 
plate, nozzle stand, netting, and damper, charac- 
teristic of American practice, remained, however, 
undisturbed during the tests. The application of 
the results to a full-size locomotive would not in 
any case be expected to give exact quantitative 
values, and the only indication given of the extent 
of the influence of the resistance of the baffle plates 
and netting to the gas flow is the fact that the 
draught in front of the diaphragm was found to be 
40 per cent. greater than that behind the dia- 
phragm. 

This figure confirms previous American investiga- 
tions, and its importance has more than once 
been put before American engineers. For instance, 
in 1912 Mr. H. B. MacFarland, of the Atcheson, 
Topeka and Santa Fe, read a paper before the 
sa International Fuel Association (refetred to 
in the course of a discussion at our Institution 
of Mechanical Engineers, 1913, pages 378, 550 et seq.) 
in which he showed that if blast pipe back pressure 
could be limited in their machines to 4 Ib. or so, 
a saving in power in some cases of as much as 
700 h.p. might easily result. As already implied, 
for English locomotive engineers the extent of this 
diaphragm resistance is of less importance, since 
the plate is usually absent, and the question arises 
as to how far it may affect the applicability of 
Professor Young's results to the typical English 
smoke-box. For the American locomotive designer 
anxious to improve locomotive efficiency, it seems 
to be so important a point to consider that it is 
somewhat surprising that the University of Illinois 
Bulletin scarcely touches upon it. 

Some indication of its importance is to be found in 
the report on the “ Cyclone ” front end, in which the 
baffle plates and netting are replaced by a large cylin- 
drical drum fixed with its axis vertical, and inserted 
between the blast pipe and the chimney, through 
which the gases are drawn before discharge. In 
front the drum walls are incomplete, the gap being 
filled by three or more intake deflector plates set 
at an angle. This device was originally developed 
in order to make possible the use of a very light and 
friable sub-bituminous coal with which, even with 
the conventional American smoke-box arrangement, 
the fire hazard resulting from the ejection of sparks 
would have been considerable. Its very marked 
effect in reducing the resistance to the passage of 
the gases was an advantage which subsequently 
became apparent, and so successful has it proved 
that some hundreds of locomotives of various classes 
have been equipped with it. 

The report on the Cyclone front end is furnished 
by Mr. M. F. Brown, general fuel supervisor of the 
Northern Pacific Railway, who was responsible for 
its design and development on that railway, and 
by the officers of the Locomotive Firebox Company 
of Chicago, who subsequently acquired the rights 
in connection with it. It refers to several series of 
tests in which draught and back pressure in the 
blast pipe were measured. The gases and entrained 
cinders which enter the Cyclone drum at the front 
are directed tangentially by the front deflectors or 
vanes, and are given a whirling motion within the 
drum. The sparks are consequently thrown by 
centrifugal force against the walls and fall to the 
base of the drum, and are extinguished before they 
are ejected by the exhaust steam. A practical point 
that will at once be remarked is that this type of 
spark arrester offers little or no advantage over the 
usual diaphragm and netting from the point of view 
of accessibility to the front tube plate for tube 
cleaning. 

Such an arrangement must, of course, entail a 

certain resistance to the passage of the gases, whose 

direction has to be changed so many times between 

the front tube plate and the chimney; but that 

this resistance is, nevertheless, considerably less than 

that caused by the standard Master Mechanics’ 

front end at once became apparent, since locomo- 

tives equipped with the Cyclone spark arrester 

steamed equally well with larger blast-pipe nozzles. 

The difference may be due largely to the absence of 

netting, since the course of the gases is actually not 

very different from that followed in the Master 
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The extent of the difference found appears to be 
equivalent to a reduction of back pressure in the 
blast pipe of between 25 per cent. and 50 per cent. 
Mr. M. F. Brown reported that with the Master 
Mechanics’ front end they obtained 1 in. of draught 
for each pound of back pressure, whereas with the 
Cyclone arrangement they obtained 1} in. to 14 in. 
per pound of back pressure, and these figures were 
generally confirmed by another series of tests on the 
Minneapolis, St. Paul and Sault Ste.-Marie Railway, 
in which the back pressure produced with the 
Cyclone arrester was substantially 4 lb. per square 
inch less than that produced with the Master 
Mechanics’ front end. 

Taken in conjunction with the fact that the 
draught behind the diaphragm is much less than 
that in front of it, these results would appear to 
show that 
resistance to gas flow is a more important field 
for improvement than the adjustment of the blast 
proportions. In this country, of course, the excel- 
lent quality of the hard steam coals used as loco- 
motive fuel renders any form of spark arrester 
unnecessary, but it is, nevertheless, well to remember 
that the resistance to gas flow is not all at the smoke- 
box end. Professor Young wisely kept this resis- 
tance constant in his experiments, since their object 
was to investigate the efficiency of the blast pipe 
und chimney. He remarked, moreover, that it 
would have been impossible to carry out the experi- 
ments with coal on account of the great variation 
in this resistance with the quality of fuel and the 
condition of the fuel bed ; but this only emphasises 
the importance of these factors, if we are not to 
regard the smoke-box merely as an academic 
problem. The existence of a predominant source 
of inefficiency does not, of course, mean that its 
removal is possible. Regarded purely as a means 
of creating draught, Professor Young estimated the 
efficiency of the blast pipe and chimney at 2-1 per 
cent. By way of comparison with this, Mr. Mac- 
Farland, in his paper previously referred to, calcu- 
lated the efficiency of the blast as a contrivance for 
doing work as 5 per cent. If the heat energy in 
the exhaust steam be taken into account, Professor 
Young estimates the efficiency as of the order of 
0-01 per cent. The blast pipe is not, however, to 
be regarded with active disfavour for this reason ; 
but only by keeping these main facts in mind is it 
possible to form a correct estimate of the importance 
and value of such developments in the locomotive 
and its boiler as are projected from time to time. 





THE TECHNICAL RECONSTRUCTION 
OF CHINA. 


In June, 1933, the Chinese Government presented 
1 communication to the council of the League of 
Nations at Geneva, regarding its possible technical 
collaboration in the work of national reconstruction 
of China. The council approved of the proposal, 
and appointed Mr. L. Rajchman to serve as technical 
agent and liaison officer for the purpose. His 
statement of the work done so far, in which he has 
collaborated, has recently been published by the 
League of Nations, with the title, ““ Report of the 
Technical Agent of the Council, on his mission to 
China,” copies of which can be procured from Messrs. 
\llen and Unwin, London, at 2s. 6d. net. The 
Chinese Government established in October, 1933, 
a standing committee of the National Economic 
Council, of five members, to make a new and detailed 
study of all the problems involved, and of the 
financial matters concerned with them. Their 
main proposals for the year 1934, were for improve- 
ments in communications, for water conservancy 
schemes, and for the co.nprehensive reconstruction 
of certain rural areas. 

The immediate industrialisation of such a vast 
territory as China naturally involves problems of a 
very intricate character. In previous references to 
this subject in our columns some information has 
been given regarding the work undertaken, and 
proposed, for the development of the region of the 
Yangtse valley,* and on the general progress in 
industrialisation ¢. That work, with certain modifi- 
cations, is being continued. Following the con- 


* See ENGINEERING, vol. cxxxvi, page 717 (1933). 
|} See ENGINEERING, vol. oxxxvii, page 170 (1934). 


in such smoke-boxes the reduction of | 


|to China. 


clusion of a financial arrangement with the Recon- 
struction Finance Corporation of the United States, 
a number of organisations, including private 
agencies interested in industrial development, 
applied for loans for projects, more than half of 
which related to improvement of agriculture, 
including hydraulic and irrigation work. Other 
schemes were for railway construction, the erection 
of factories, the development of fisheries, the im- 
provement of the mercantile marine, posts, tele- 
graphs and telephones, and the extension of 
education. 

With the opening of hostilities in Mukden, the 
attention of the Government was suddenly diverted 
from the emergency work it was carrying out in the 
Yangtse valley, and from the organisation of central 
machinery for economic development, which had 
then been started. Eventually, however, the 
National Economic Council was inaugurated. In 
dealing with the various proposals put forward, it 
has now been decided that, in the first instance, 
concentration should be directed upon activities in 
two areas only, one in the north-west, subject to 
the most acute agrarian troubles, and the other in 
Kiangsi. In these areas the land was at once found 
to be of low productivity due to the conditions under 
which it was cultivated. Technical opinion sup- 
ported the view that the most suitable class of seed 
was not extensively used, nor were artificial 
fertilisers adequately utilised. An imperative need 
also existed for an improvement in the primitive 
type of farm implements, the use of which entailed 
an inordinate expenditure of labour. 

Recent studies inaugurated by the railway admin- 
istration, the Geological Survey, and other bodies 
facilitated the survey taken in hand by the technical 
officers of the National Economic Council, and work 
on some of the roads and irrigation schemes was 
promptly inaugurated. This irrigation work is 
in Kansu, Shensi and Suiyuan, for which the plans 
are now being subjected to careful examination. 
The road linking up the two first centres mentioned 
was started last year, and will shortly be completed. 

Floods are perhaps the worst of the natural 


| calamities that periodically affect China. Where the 


country is mountainous, as is the case south of the 
Yangtse, the rivers give but little trouble, but in 
the north-west, where they have to flow across 
great plains before reaching the sea, they have 
washed down, in the course of centuries, quantities 
of silt, and their beds are higher than the surrounding 
country. In this case they can only be kept from 
overflowing by means of dykes or bunds. In 
central China, the conditions are not dissimilar, 
but are less severe. The bed of the Yangtse is not 
dry enough to accommodate the water draining into 
it after a period of abnormally heavy rainfall 
up-river and it is liable to spread over the whole of 
the neighbouring plain. To deal with the situation, 
a commission of three engineers, one British, one 
French and one German, was sent some time ago 
They recommended early work on the 
Hwai River, which had no closely defined outlet to 
the sea, by conducting it into the Yangtse, and this 
proposal is now being carried out.* Certain dock 
extensions at Shanghai, were condemned on 
technical grounds. Bunds were built on the 
Yangtse and its tributaries, to the length of over 
7,000 kilometres, to prevent the recurrence of 
devastating floods. Three major irrigation projects 
in the North-West provinces have also been taken 
in hand two of which have been partially completed. 

Roads in rural China represent a network of 
small winding and narrow paths, but these have 
proved adequate after many centuries of use. 
When the recent road making was begun, 
the programmes were not co-ordinated, and much 
waste resulted. Control became essential. A 
general plan was drawn up in 1932, beginning with 
the three provinces of Kiangsu, Chekiang and 
Anhwei, later spreading to adjacent areas. The 
Roads Bureau now prescribes the location, the 
quality and kind of road to be built, and im certain 
cases grants loans to cover part of the building 
costs. This has resulted in accelerated construction. 
In two years roads have been built of an aggregate 
length of 4,000 kilometres. Connections of more 








* See Encineerina, vol. cxxxvi, page 646 (1933). 


than 12,000 kilometres have also been brought 
into existence. The high cost of motor transport 
has required serious consideration. Where motor 
roads have been provided in the provinces, private 
cars are still as rare as private railway carriages on 
European railways. Motor vehicles at present, 
except in the cities and industrial areas, are owned 
and operated by public or private corporations. 
They link up the railway systems. Motor spirit is 
very expensive, and the extraction of fluid and 
gaseous fuels from local coals is being investigated. 
In addition to road schemes for the year 1934, 
amounting to a length of 4,800 kilometres, plans 
have been proposed for the prolongation of the 
Lunghai railway, so that it may be connected up 
ultimately with the Central Asiatic system, and 
thus with the railways of Europe. The intervening 
gap still extends to thousands of miles, so that 
motor services will have to be resorted to before the 
rail connection can be finally made. 

In dealing with navigation, the Government has 
taken over the China Merchants Steam Navigation 
Company, and has converted it into a state-operated 
concern. Some progress is said to have resulted, 
and efforts have been made to repair old ships, 
warehouses and wharves, and to purchase new 
vessels, including four ocean liners for the Shanghai- 
Hongkong-Kwantung route, and three river steam- 
ers. The Government plans in time to convert 
all the telephone systems into a single national 
enterprise, and to make inter-connection possible. 
Some of this work has already been completed. 
Civil aviation communications are also being 
greatly extended, so that the country will before 
long benefit by better facilities for communication 
with the rest of the world. 








NEW PATENT LAWS AND 
PRACTICE IN GERMANY. 


FotLow1ne the political changes in Germany of 
last year, new patent laws have come into existence, 
of which the more important are the law relating to 
patent agents of September 28, 1933, and the law of 
October 27, 1933, concerning the alteration of 
proceedings in civil lawsuits. The first of these 
embodies several modifications of the former law 
relating to patent agents. whose professional train- 
ing is regulated in a new way ; while the professional 
organisation of patent agents is reorganised. It is 
of particular importance, that, by virtue of the new 
law, only patent agents and lawyers are allowed to 
do work in Germany with reference to patents, 
design patents and trade marks for professional 
remuneration on their own account. 

Section 9, paragraphs | and 2 of the new law, state: 
* In consequence of his registration, the patent agent 
is authorised to represent other persons before the 
Patent Office professionally and on his own account, 
in matters within the scope of the Patent Office. 
In addition to patent agents, the same authorisation 
is granted only to lawyers who are admitted to 
a German court. It is forbidden that other persons, 
except those mentioned in paragraph 1, should either 
represent anyone professionally, or should act on 
their own account, before the Patent Office, or should 
draw up pleas or descriptions or give advice 
concerning the applications, maintenance, defence 
and counter action of rights in matter of patents, 
design patents and trade marks, whether they are 
to be presented to authorities or arbitration tribunals 
in Germany or elsewhere. This rule does not apply 
to the statement of opinions of a scientific charac- 
ter.” As a result of these clauses it is, for example. 
no longer permissible for anyone who is not a patent 
agent or a lawyer to give professional advice, even 
though orally, for a private arbitration tribunal in 
a foreign country which has to decide a patent case. 
It is, however, still permissible for an unregistered 
person to give occasional services of a non-proies- 
sional kind, such as private, purely friendly and 
unpaid advice. It is further allowable to give 
services which are not performed for personal re- 
muneration or on one’s own account, but which arise 
during the course of one’s employment. German 
firms therefore can be represented before thie 
Patent Office by their own employees. 

It is of particular interest to foreign firms t0 
know that their representation before the Patent 
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Office, which is required for foreign firms by the laws 
of patents, design patents and trade marks, must 
now be undertaken by registered patent agents or 
lawyers only, and it is no longer possible for foreign 
firms, a8 was the case in the past, to appoint formally 
one of their employees or business friends who might 
have been in Germany as their representative, or to 
have patent applications filed through a friendly 
German firm, empowering one of the employees of 
that firm to act as their representative. The 
representation by a patent agent or lawyer, now 
required, may in some cases involve considerably 
higher expense. If the representative of a foreign 
firm was appointed before December 31, 1933, the 
appointment remains valid even if the representative 
is no longer admitted according to the new law. 
But such representation (i.¢e., by a non-admitted 
representative) has only a formal value, since the 
non-admitted representative is not allowed to do any 
actual representative work without making himself 
liable to legal penalties. It is therefore advisable 
for foreign firms to ascertain in every case whether 
their former German representative has retained his 
admission and, if such is not the case, to appoint 
another representative who is admitted. 

As a result of Section 3 and Section 61 of the new 
law, Jews cannot become patent agents in the future, 
apart from the exceptions which are valid for 
German Jewish government officials. The cancel- 
lation of the admission of Jews as patent agents 
follows from the earlier law of April 22, 1933. 
Certain Jewish patent agents have remained in} 
practice in consequence of exceptions similar to the | 
exceptions which are allowed in the case of German | 
officials. These cover those who served at the 
front during the war, or whose sons or fathers were 
killed, or whose office was established before 
August 1, 1914. 

The second law concerning the alterations of 
proceedings in civil lawsuits is especially significant 
for actions concerning patents, design patents, and 
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mind that during the examination of the applica- 
tions, the German Patent Office has to discover 
whether any anticipations of the applications are in 
existence. When the Patent Office has come to the 
conclusion that the patent may be granted, the 
application is advertised, and anyone may give notice 
of opposition to the grant of the patent within two 
months from the date of the advertisement. A 
patent which has been granted may be disputed by 
a suit of invalidity. Such a suit may be based 
on the ground of lack of novelty in the patent. 
An action, however, based on the ground of lack of 
novelty can only be brought before the Patent Office 
within five years of the granting of the patent. 
When this period has elapsed it is impossible to 
annul the grant of a patent for this reason. The 
question arises, what is the situation if a patent 
applicant or a patentee, who is aware that his 
application or his patent lacks novelty, but, not 
having informed the Patent Office during the exam- 
ination about the anticipations, or having concealed 
the anticipations of a patent already granted until 
the period of five years had elapsed, now attacks 
an infringee by an action for infringement ? 

It was formerly held that because it is the duty 
of the Patent Office to find out whether anticipations 
exist, the patent applicant was not compelled to 
give any particulars which he did not consider 
desirable, and that the patentee was entitled to 
wait until the period of five years had elapsed. It 
was the common practice in industry to avoid 
opposition to application or suit of invalidity by 
suitable settlements out of court. It also often 
happened that suits of invalidity, begun within the 
period of five years, were settled before the court, 
after this period had elapsed, so that no other 
person could begin a suit of invalidity. Nowadays, 
the Reichsgericht holds, as in the decision above 
quoted, that such conduct is fraudulent and con- 
trary to good morals. Therefore the patentee, 
who has acted fraudulently in this way, is no 


| that an infringement of the covering has not been 
made ? In a former decision of May 16, 1930, the 
Reichsgericht held that the patentee, in such case, 
is not liable to the payment of damages, if the warn- 
ing was made in good faith. In a later decision of 
July 8, 1933, the Reichsgericht did not uphold its 
former judgment but stated that the patentee is 
liable for damages if he has warned a possible in- 
fringer in good faith, and it is afterwards decided 
that the patent was not infringed. It is, therefore, 
desirable that great care should be taken in warning 
possible infringers in Germany. 

For the last twenty years in Germany, the practice 
of the Reichsgericht in patent cases has been to 
extend the covering of the claim much further than 
the literal contents of the claims of a German patent. 
In cases of infringement, not only the claims were 
considered but also the body of the specification and 
the drawings. When the invention described in 
the letters patent, and the alleged infringement, 
both made use of a common, general idea, which was 
not necessarily described in the patent in express 
terms, and when this general idea was novel before 
the date of the patent and was not disclaimed, then 
it was held that the patent had been infringed. For 
construing a patent, there exist special rules, which 
are naturally unknown to the engineer or manu- 
facturer, who is not well acquainted with the patent 
matters. Nowadays many specialist articles are 
written, which attack this practice vehemently. 
It is stated that the interest of the inventor is 
given too much consideration in opposition to the 
public well-being, it being further stated that, in 
consequence of this practice, great insecurity exists 
as to the outcome of legal proceedings. The Reichs- 
gericht until now, however, has continued its old 
practice uninfluenced by such critical articles. 
It is, however, advisable to take greater care than 
formerly in formulating proper claims in German 
patent applications, because it is impossible to 
foresee whether the practice of the Reichsgericht 


trade marks which are to be heard in the regular | longer permitted to bring an action for infringement. 
courts. In consequence of this law it is now possible Applicants for patents in Germany are counselled, 
in Germany to examine the parties before the court, | therefore, to deliver particulars of all important 
as in English practice. The law lays down the |anticipations, of which they are aware, to the 
following principles: ‘“‘ No party can be permitted | Patent Office during the examination, and to resist 
to lead the court astray by untruthful statements or | an action of opposition or suit of invalidity rather 
to abuse its procedure by malevolent or negligent | than make a settlement, which may perhaps later 
protraction of the action. The protection of the | deprive the patentee of the opportunity of bringing 
law which every citizen possesses involves the duty | an action for infringement. 
of helping the judge in deciding the case with! A third decision dealt with a case in which the 
honest and scrupulous conduct of the action. The | representative of a foreign firm had offered a 
task of the judge is to judge the proceedings strictly, | machine for sale in Germany which was described 
and to maintain close connection with the parties, lin prospectuses, photographs, and drawings, while 
so that each case may be elucidated and decided,|the machine remained outside Germany. The 
if possible, with only one hearing, after thorough | machine was already protected for a German 
preparation. He must avoid adjournments which patentee. The Reichsgericht held in its judgment 
are not made absolutely necessary by the case )of January 13, 1934, that the representative was 
itself, and he must prevent the proceedings from | liable for infringement committed in Germany, 
being protracted by belated arguments.” As a/ because an offer for sale was made which was con- 
result of these principles, the patentee is himself | trary to the German patent law even though the 
obliged to make known to the court, in a case of | object offered for sale remained outside Germany. 
infringement, any possible objections, such as; [np a case in which an application for a German 
anticipations, former judgments, and so on, as far | patent for a manufacturing process had been made, 
as he is acquainted with them. Other legal regu-| but had been soon withdrawn, and been followed 
lations facilitate the method of payment for the by a French application, and finally by a further 
discharge of fees in the case of attested distress of | German application, made under the international 
an applicant or patentee. Convention for the priority of the French applica- 
Some of the more important decisions which | tion, the Reichsgericht held in its judgment of 
have been made under the new law may be reviewed. | July 1, 1933, that the second German application 
According to Section 11 of the German Patent Law, | had not priority of the French application because 
it is possible to grant a compulsory licence for a| this application was not the first in one of the 
patent, not earlier than three years after the notifi- | contracting countries of the Convention, and only 
cation of the grant of the patent, if the grant is| the priority of the first application can be claimed 
required in the public interest. While in general | according to the Hague Agreement of November 6, 
the grant of a compulsory licence is not sufficiently | 1925. 
justified by the possibility of a factory closing, it was | Contrary to English practice, there is no rule in 
held to be sufficient by a decision of the Reichsge- Germany that every claim is a disclaimer, but a 
richt of January 24, 1934. The public interest | German patent may cover much more than the 
at the present time consists in affirming (that | literal contents of the claim. The extent of the 
this is the case) if the closing of a factory is possible, ‘covering belonging to the patent can only be 
bec ‘use the overcoming of general unemployment | determined in difficult cases by a judgment of the 
is obviously one of the mest important functions | court. The question arises, therefore, in Germany : 
of the State, and one which must take precedence | May a patentee, without being liable to the payment 
of all others.” | of damages, be allowed to warn a possible infringer, 
\ much-discussed decision of the Reichsgericht | who does not infringe the literal contents of the 
on March 25, 1933, was concerned with obtaining | claims, but who is held by the patentee to infringe 
and maintaining a patent in a fraudulent manner. | the covering of the patent ? And what are the legal 
To understand this decision it must be borne in consequences, if it is afterwards decided by the court 


will be changed or not, as a result of the considerable 
opposition existing at present. While the literal 
contents of the claims have not been decisive up 
till the present, they may come to have greater 
importance if the practice of the Reichsgericht 
should undergo modification. It is desirable to take 
precautions in any case. 
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(Continued from page 110.) 
Wind Pressures. Road Transport Research.— 
The improvements effected, during recent years, 
in the technique of air-flow measurement have 
led to a marked revival of interest in the wind 
pressures on structures and in the closely connected 
subject of the structure of the natural wind. The 
Laboratory has not merely taken a close interest 
in such matters, but has contributed, by numerous 
investigations, to the determination of numerical 
data for the use of engineers and architects. One 
of the earliest of such investigations, pursued over 
many years, has now been abandoned after yielding 





unexpected and somewhat disappointing results. 
In 1910, apparatus was installed on the Tower 
Bridge to furnish records of the size and speed of 
wind gusts. The experiments were the subject ofa 
report to the Institution of Civil Engineers in 1924, 


the maximum gust speed observed over that period 


being only about 60 m.p.h. In the hope of obtaining 





records of much higher velocities, of the order of 
80 m.p.h., the apparatus has been maintained on 
the bridge for the last ten years. Quite surprisingly, 
no such records have been obtained, and the possi- 
bility of ever obtaining them in London appears 
so remote that, in view of the fact that similar 
but improved apparatus is now installed on the 
Severn bridge at Sharpness, the equipment on the 
Tower Bridge has at last been dismantled. 

As an extension of previous work on wind pres- 
sures on buildings, wind-tunnel experiments are 
now in progress on behalf of the Building Research 
Board to study the influence of neighbouring struc- 
tures on the magnitude and distribution of wind 
pressure over a sheltered building. Some results 
are already available from tests on the middle one 
of three similar models having roof inclinations of 
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234 deg. In general, the suction over the leeward 
roof of the shielded building is reduced as the 
buildings are moved together until the distance 
between them is about equal to the dimension of 
the building in the wind direction, when the suction 
begins to return to its original value. The most 
important effect so far observed, however, is on 
the windward face of the sheltered building, where 
a gradual change from a high positive pressure 
to an approximately equal negative pressure, occurs 
as the buildings are moved closer together. Further 
tests are in progress to determine the effect of a 
narrow gap between two buildings which stand 
on the windward side of another building. Corre- 
sponding tests are to be conducted on buildings with 
flat and high-angle roofs. 

Two other aerodynamical aspects of engineering 
research are represented by the precise calibration 
of a series of secondary standard nozzles for the 
industrial measurement of air flow in pipes, and by 
the development of alternative forms of ultra high- 


speed wind tunnels. In a model tunnel of the induced 


type, working speeds up to 1,540 ft. per second 
have been achieved accompanied by satisfactory 
uniformity over an axial length of one tunnel 
diameter. The 3-in. high-speed tunnel designed 
by Sir Thomas Stanton has been modified to give 
the jet a free boundary so that the flow round 
models can be studied by optical methods. 

As the outcome of the formation of the Road 
Research Board, and the transfer of the Ministry 
of Transport Laboratory at Harmondsworth to 
the Department of Scientific and Industrial Research, 
further investigations are now in hand at Teddington 
of two subjects—wheel impact and skidding—to 
which the National Physical Laboratory has already 
made important contributions. Under the first 
of these heads, equipment is being designed and 
constructed to measure the impact forces exerted 
on roads by the wheels of self-propelled vehicles 
of normal design, having axle loads up to 8 tons 
and moving at speeds up to 45 m.p.h. The appara- 
tus being developed includes electrically-recording 
oscillographs fitted to the axle and sprung mass, 
the combined effects of which, representing the 
total instantaneous load at one wheel, are recorded 
on an oscillograph. As regards the skidding of 
road vehicles, previous work carried out at the 
Laboratory on a motor-cycle and side-car combina- 
tion is now being extended to four-wheeled vehicles. 
It is of interest to note that a Co-Operating Commit- 
tee, on which the automobile industry and the 
[nstitution of Automobile Engineers are represented, 
has been formed to advise on the technical aspects 
of these researches. 

Thin Sheet Metal._-A mathematical and experi- 
mental study of the strength of thin panels of sheet 
metal is yielding results of great interest and value 
to engineers in view of the increasing extent to which 
this type of construction is being incorporated in 
transport vehicles and particularly in aircraft. 
\ plane rectangular panel clamped or supported 
along the edges and subjected to a uniform com- 
pressive strain parallel to one pair of edges, will 
buckle at a critical value of the strain above which 
only the edges of the panel will sustain the full 
strain applied. Theoretical analysis shows that 
the effective stiffness of the panel should be suddenly 
reduced at buckling and that thereafter a further 
slow decrease of stiffness should take place. In the 
case of a panel with all edges clamped, the analysis 
indicates that the stiffness should be suddenly 
reduced to about half that before buckling. Fig. 14 
shows how this prediction is confirmed by experi- 
ment. In this diagram,* a stress function is plotted 
against a strain function in such a manner as to 
permit the comparably presentation of the results 
of tests on panels of different sizes. As an extension 
of this work, apparatus is now being constructed 
for tests on curved panels subject to compression 
penpendicular to the plane of curvature. 

As part of a general survey of means of deter- 
mining the strength of sheet metal, oil pressure 
cupping tests and tensile tests have been carried 
out on very thin foil of lead, aluminium and anti- 
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0-0003 in. thick, and as expected with such materials, 
the rate of loading was found to affect the results. 
With slow rates of loading, lead and tin both showed 
appreciably lower strength and greater ductility, 
the effect appearing in the cupping as well as in the 
tensile tests. Values of tensile strength by the two 


methods, were, however, in fair agreement, sug- | 


gesting that, for metallic foil, the oil pressure test 
may be a useful alternative to direct tensile testing 
as a means of indicating strength and ductility. 
Miscellaneous.—Some of the most interesting 
problems with which the Engineering Department 
of the Laboratory is called upon to deal are those 
presented by industrial bodies. The results of such 
investigations are generally not available for publi- 
cation, but a brief reference to some of the subjects 
of inquiry will serve to illustrate both the almost 
unlimited technical scope of the work which the 
Laboratory is equipped to undertake, and the extent 
to which industry and Government Departments 
avail themselves of the Laboratory’s resources. 
During the past year, tests have been conducted 


Fig. 14. BUCKLING OF THIN PLATES 
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bearings, air and water meters, fans and pumps 
on internal-combustion engines, variable gears and 
brake linings, steam jointing materials, paper testers, 
printing blankets and a host of novel and proprietary 
articles. Abrasion tests have been made on wood, 
leather and steel, and strength tests on electrical 
insulating materials, while an increased demand 
has been encountered for fatigue and corrosion- 
fatigue tests. The usual observations on the 
stability of the Tower of London have been made 
during the year, with the interesting result that, 
doubtless on account of the exceptionally hot and 
dry weather, the movement of the Quay Wall and 
the Salt Tower was much above the average during 
the summer months. For one industrial firm a 
quite extensive programme of work has been carried 
out on six different lubricating oils, which were 
tested both in the journal friction machine and in 
three motor-car engines. In the latter tests, the 
observations included those of fuel and oil con- 
sumption, carbonisation and wear of cylinders, 
pistons and bearings. Tests for cold starting torque 
were made with one of the engines—a 16 h.p. 
machine—which was cooled down to freezing point 
for this purpose by being surrounded by tanks 
containing freezing mixture. 

One other minor investigation, which may be 
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mentioned in conclusion, is in progress on behalf 
of the Home Office, and arises out of the need for | exceptional material are now in progress. 


regulations governing the material used for the 
containers in which high pressure coal gas is carried 
as fuel by motor vehicles. It has been found that 
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specimen cylinders after they have been in service 
for various periods. 


METALLURGY DEPARTMENT. 


Special Refractories. Pure Iron.—The metal 
lurgical work at present in progress at the Labora 
tory consists, for the most part, of researches of 
considerable magnitude and long duration, in the 


| successful prosecution of which the development of 


appropriate apparatus and experimental technique 
plays so important a part as frequently to con- 
stitute in itself a difficult research problem, eventu- 
ally with far wider applications, in industry and 
elsewhere, than those originally contemplated. 
The question, for example, of the relations between 
metals and gases, different aspects of which have 
been under consideration by the Metallurgy Depart- 
ment for a number of years, calls for increasingly 
specialised technique in the maintenance of a high 
vacuum at temperatures ranging up to 1,600 deg. C. 
In particular, work of this nature involves the 
production of refractory vessels which are imper- 
meable to gases when heated, and of crucibles and 
other containers which will not evolve gases in 
appreciable quantity. Special apparatus made of 
pure thoria or pure alumina has proved satisfactory 
for use in contact with molten platinum and _palla- 
dium, while alumina insulators have been used in 
superheated steam at 800 lb. per sq. in. and 500 deg. C. 
without corrosion or disintegration after repeated 
use. Although it has not yet been possible to pro- 
duce tubes of pure, recrystallised alumina which 
are completely gas-tight, the permeability to gases 
of this type of body, prepared by heating specially 
treated alumina at temperatures exceeding 1,900 
deg. C. is extremely low. Among its good qualities, 
this material exhibits resistance to corrosion, low 
gas absorption, and good thermal endurance. A 
specially designed graphite-ring resistor type of 
electric furnace is used for firmg laboratory size 
refractories, but the use of a reducing atmosphere 
is not wholly satisfactory, and some improvement 
has recently been achieved by restricting the circu- 
lation of gases through the interior of the furnace 
and by pre-heating the vegetable black which is 
used as heat-insulating material round the graphite 
resistor. The attempt to obtain completely imper- 
vious tubes is at present being continued by the 
adjustment of particle size and grading in the raw 
material, by various types of heat treatment, and 
by additions of non-silicious constituents. The effect 
of surface glazing is also receiving attention. 
Another type of metallurgical research, con- 
cerned with the fundamental properties of the 
metallic elements and the effects of small alloying 
additions, calls for the preparation of metals of a 
degree of purity far in advance of anything obtain- 
able commercially. Here again, an incidental or 
preliminary to a major research involves an investi- 
gation of considerable magnitude. During the past 
year, further progress has been achieved in the 
preparation of pure iron. The latest method involves 
the decomposition of purified ferrous chloride 
by means of steam, and subsequent reduction in 
hydrogen of the oxide so obtained. The reduced 
product is sintered, briquetted and melted, treated 
in the molten condition with hydrogen, and after- 
wards melted in vacuo. It is of interest to note that 
some of this iron was cold-rolled, without annealing, 
from 1-5 in. diameter round rod down to 0-5 in. 
diameter. A comprehensive analysis of the iron 
showed it to be superior in purity to any previous 
product. Excluding oxygen, the total impurities 
amount to only 0-012 per cent., the chief impurities 
being carbon (0-0045 per cent.), manganese (0-003 
per cent.) and nickel (0-0006 per cent.). Precise 


|determinations of the physical properties of this 


Density, 
thermal expansion, and thermal and electrica! 
resistivity have already been measured, and when 


, : 
| the thermal and dilatometric analyses are complete, 


longitudinal strips cut from a satisfactory container | the influence of small traces of impurities on mag 


should bend, without cracking, through 180 deg. 
over a radius equal to twice the thickness of the 


|netic permeability will be investigated. 
|also to be made of the changes which take place i 


A study is 





i 
strip, while a circumferential strip should similarly | iron-carbon alloys in the vicinity of the solidus and 
bend over a radius equal to three times the strip| the delta-gamma transformation. As a means 0! 
thickness. In order to form some estimate of the | measuring the volume changes of metals and alloys 
safe life of these gas cylinders, arrangements have | during solidification at temperatures (higher than 

| been made to carry out internal pressure tests on | have hitherto been practicable) up to 700 deg. C., a 


mony-tin alloy. Some of these samples were only 





* The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the 
illustrations from the Report included in this Review. 
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differential gas-dilatometer, differing im several 
important features from the low-temperature 
dilatometer of Smith and Goodrich, is in course of 
construction. 

In the determination of the constitution of the 
alloys of iron and manganese, however, the methods 
of analysis employed have been mainly thermal, 
microscopical and X-ray, so far, at least, as concerns 
the manganese-rich alloys on which work is now 
complete. As the outcome of this part of the work, 
the existence of a peritectic reaction between gamma- 
iron and liquid, to form the gamma-manganese 
phase, has been confirmed. The gamma-manganese 
phase decomposes into the gamma-iron and beta- 
manganese phases at 1,028 deg. C., over a range of | 
composition of 64 per cent. to 72 per cent. man- 
ganese. Similarly, when the manganese content 
is between 59 per cent. and 63 per cent., the beta- 
manganese phase decomposes into the gamma- 
iron and alpha-manganese phases at 600 deg. C. 
X-ray work on the iron-rich alloys is now in hand 
with the aid of a camera designed for use at 
elevated temperatures. 

Properties of Molten Metals. Gases and Oxides 
in Iron and Steel_—The dilatometric measurement 
of the volume changes during solidification, referred 
to above, exemplifies only one of numerous pro- 
perties of molten metals which are undergoing 
examination in view of their profound influence on 
casting qualities. For example, the surface tension 
of lead-tin alloys has been determined at various 
temperatures, from just over freezing point up to 
800 deg. C., over the whole range of composition 
from pure lead to pure tin. Whilst the surface 
tension Of all the alloys decreases with rise of 
temperature, the very interesting difference has 
been discovered, that although small quantities of 
lead produce a marked fall in the surface tension of 
tin, relatively large quantities of tin have very little 
effect on the surface tension of lead, such effect as oc- 
curs being a slight rise in surface tension. Viscosity, 
another property of importance in casting, has been 
measured in the case of molten tin by an oscillat- 
ing disc method over a greater range of temperature 
than that for which viscosities determined by capil- 
lary tube methods were previously available. The 
results of the investigation have shown no dis- 
continuity in the viscosity-temperature curve of 
molten tin at temperatures more than 6 deg. C. 
above its freezing point, and that the variations of 
viscosity in the neighbourhood of the melting point 
are too small to have much practical importance in 
casting operations. Oxidation also has a bearing 
on casting qualities, and some interesting experi- 
ments have been carried out on molten tin and 
bismuth which indicate that the whole course of 
the oxidation process may be determined by the 
extremely thin initial oxide film which forms on the 
metal. X-ray examination of the oxide films on 
tin has already shown that some preferred orienta- 
tion probably occurs in the early stages of film 
formation, and continued study of such films is 
envisaged by the aid of electron-beam diffrac- 
tion. 


Special refractories of pure alumina find one of 
their most valuable applications in experimental 








tainer, and the complete assembly is cooled by 
immersion in a tank of water. 

The somewhat related problem of the estimation 
of oxygen in iron and steel is being attacked, on 
behalf of the Ingots Committee of the Iron and 
Steel Institute, by three different methods. The 
most recent of these, still in course of development, 
consists in the fusion of the specimen in vacuo in a 
graphite crucible, the evolved gases being collected 
for analysis. A small furnace operating at 8,000 
cycles per second is employed for this purpose, and 
the whole of the apparatus is enclosed in a dust- 
proof cubicle in which the fusion of the steel and the 
subsequent gas analysis can be carried out side by 
side. The more usual, hydrogen reduction, method 
for the estimation of oxygen in steel has recently 
been modified to include the use of a nickel catalyst 
whereby the oxides of carbon formed during the 
reduction process are converted to water. For the 
separation and determination of inclusions in steel, 
an interesting iodine method is being investigated. 

Copper. Light Alloys.—The exploitation of new 
sources of copper within the Empire emphasises 
the need for accurate knowledge of the effects on 
copper of small amounts of impurities such as bis- 
muth, and for reliable methods of determining the 
quantities present. Research already completed 
has shown that the effect of alloying elements 
depends, not only on their ratio to the oxygen 
present, but also on other impurities in the copper. 
The introduction of a second and third element 
may, for example, disturb the equilibrium in the 
copper in such a manner as to release and render 
harmful an impurity which in presence of oxygen 
alone, would be comparatively harmless. In this 
connection, the relations between bismuth, antimony, 
nickel and arsenic, along with oxygen and a large 
excess of copper, are important subjects of present 
and future study at the Laboratory. At the 
moment, research is actively in progress, on behalf 
of the British Non-Ferrous Metals Research Associa- 
tion, with special regard to the distribution of 
impurities in copper ingots on a works scale. It is 
of interest to note that copper manufacturers are 
collaborating in this work by preparing and section- 
ing copper ingots containing known amounts of 
impurities, and by rolling and otherwise testing 
companion ingots under works conditions. In the 
course of Laboratory examinations of the distribu- 
tion of impurities in vertical median sections of 
works ingots, certain valuable modes of chemical 
analysis, less laborious than existing gravimetric 
methods, have been developed in the Metallurgical 
Department. By a contact printing process, for 
instance, it has been possible to exhibit the distribu- 
tion, in a copper ingot, of as little as 0-02 per cent. 
free bismuth. Further, a colorimetric method in 
which thiourea is used has been perfected for the 
quantitative determination of bismuth in copper 
samples weighing only 1 gm. and containing from 
0-02 per cent. down to less than 0-001 per cent. of 
bismuth. For the routine estimation of bismuth 
in these small quantities, it has been found desirable 
to isolate the bismuth in the form of a pure com- 
pound before applying the colorimetric iodide 
process. Bismuth phosphate, being practically 
insoluble in dilute nitric acid, has advantages for 





studies of the solubility of gases in, and their 
evolution from, molten metals. Work in progress | 
on this subject, concerned more particularly at/| 
present with the solubility of hydrogen in pure iron, | 
involves the difficulties inherent in melting the iron | 
under a high vacuum with the minimum of oxygen | 
contamination. Even with the latest refractory | 
products, which make it possible to melt iron 
without oxide contamination in a vacuum of the 
order of 0-0001 mm. of mercury, these difficulties 
ure not entirely surmounted, and a small furnace | 
of new construction, intended to maintain a high 
vacuum and constancy of volume at 1,550 deg. C., is 
at present undergoing trial and development in 
place of the molybdenum-wound furnace previously 
employed. The new apparatus, which incorporates | 
« minimum of heated refractories, comprises a small 
crucible, | in. in diameter and 1-5 in. high, wound 
with tungsten wire and placed inside a transparent 
silica vessel which is closed by a quartz plug through 
which pass the leads to the tungsten winding. A 
radiation screen of polished molybdenum sheet is | 
mounted between the crucible and the silica con- | 





this purpose, and if, as a further refinement, the 
iron present is reduced with sulphur dioxide and the 
excess boiled off before the iodide is added, much 
smaller proportions of bismuth than 0-001 per 
cent. may be accurately determined. 

A large programme of research on light alloys 
recommended by the Alloys Sub-Committee of the 
Aeronautical Research Committee is being actively 
pursued, special attention being paid to the age- 
hardening properties of a series of copper-aluminium 
alloys containing varying amounts of silicon and 
iron. The constitution of these alloys at 200 deg. C. 
and 500 deg. C. is also being determined by the 
micro examination of quenched and slowly-cooled 
specimens. The removal of dissolved gases by 
bubbling a mixture of nitrogen and a volatile 


| chloride through molten aluminium and its alloys is 


now a routine process at the Laboratory. Up to 
850 deg. C. the temperature of the metal itself 
appears to have no influence on this process, but 
gas-furnace melting introduces a risk of re-contami- 


in works practice is the widely used plumbago 
crucible, which has been found to‘contain appre- 
ciable quantities of water, some of which is released, 
even at high temperatures, only slowly. An en- 
deavour to determine the solubility of hydrogen 
in aluminium is being made by means of new 
apparatus, in which the metal is contained in a 
clear-silica tube enclosed in a steel gas-tight tube 
containing hydrogen. A curious effect has recently 
been discovered in the course of a study of the 
factors which control the grain size of cast alumi- 
nium. The treatment of the metal with nitrogen 
and volatile chlorides (e.g., titanium tetrachloride) 
for the removal of dissolved hydrogen leads, as is 
now well known, to a coarse structure. Subsequent 
treatment with hydrogen does not, however, in all 
cases bring about a reversion to a fine structure, 
and it appears that grain size is probably affected 
by the purity both of the gas and of the metal. 
With aluminium alloys, grain size generally increases 
continuously with the pouring temperature of the 
metal, but in the case of copper-aluminium alloys 
over a certain range of composition a discontinuous 
change of grain size apparently takes place near the 
temperature of a peritectic reaction, suggesting an 
association which is being examined by an electrical- 
conductivity method. 

Considerable attention is now being devoted to 
magnesium alloys, and already the constitution of 
its alloys with nickel, up to about 55 per cent. 
nickel, has been studied. Research is also in 
progress on the constitution of magnesium-cadmium- 
aluminium alloys rich in magnesium, and on the 
mechanical properties of magnesium alloyed with 
zinc, manganese, and cadmium. The binary 
magnesium-cadmium alloys have been found to 
exhibit high ductility and to roll readily, neither 
of which properties is seriously impaired by the 
further addition of aluminium, which confers 
strength and hardness. Certain magnesium alloys 
have been suggested, as the outcome of this investi- 
gation, as likely to find important industrial 
applications. 

Materials for Use at Elevated Temperatures.— 
The work of the Metallurgy Department includes 
several investigations which are being carried on 
jointly with the Engineering Department. Adequate 
reference has already been made to the metallurgical 
aspects of the causes of failure of steel components 
of lifting gear, and of the effects of surface condi- 
tions on the behaviour of steel under fatigue, but 
there are one or two noteworthy experiments in 
hand in connection with the properties of materials 
at high temperatures which have not yet been 
mentioned. Prolonged tests on boiler-plate steel 
in air at 300 deg. C., in which specimens are subject 
to a stress locally concentrated at drilled holes and 
machined notches, have now been in operation for 
five years, with the interesting result that, although 
considerable local deformation has occurred in the 
regions of stress concentration, no actual cracking 
has developed. Evidently the presence of a chemical 
corroding or accelerating agent is essential for cracks 
to occur, but the latest experiments seem to show 
that fluctuations or periodical relief of stress is an 
important factor in actual working conditions of 
boilers. Thus, specimens of boiler plate have been 
tested whilst immersed in a strong solution of 
caustic soda contained in a vessel* in which, by 
heating, a steam pressure of 300 lb. per square inch 
was maintained over the solution, Under these 
static conditions stresses exceeding the yield stress 
(at room temperature) usually caused fracture in a 
few hours without, however, producing the typical 
cracks ascribable to sodium hydrate attack. Speci- 
mens stressed slightly below the yield, moreover, 
survived tests of 15 days’ duration and showed no 
signs of inter-crystalline flaws. Further modifica- 
tion of the test conditions has therefore been 
adopted, and corrosion-fatigue tests at ordinary 
atmospheric pressure are being carried out in the 
Engineering Department concurrently with metal- 
lurgical tests under high pressure in which the 
comparative performance of two specimens, one 
permanently stressed while the stress in the other 
is periodically relieved for a few minutes, is under 
observation. 





* Cf. ENGINEERING, vol. cxxxvi, page 149, Fig. 11 
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The metallurgical examination of various alloy 
steels for use in boilers, superheaters and turbines, 
exposed to high temperatures and pressures has 
revealed a considerable degree of variability in the 
erecp strength of carbon steels of identical chemi- 
cal composition. The consistently good effects of 
molybdenum are confirmed by recent work which 
enows that steels containing 0-5 per cent. to 1-0 per 
cent. of molybdenum are as strong at 550 deg. C. 
as carbon steels are at 450 deg.C. Comparative tests 
of resistance to flue-gas corrosion have been com- 
pleted on eight steels immersed in a» synthetic 
flue-gas mixture, containing 0-07 per cent. sulphur 
dioxide, at 500 deg. C. and 600 deg. C. Samples 
exposed at the higher of these temperatures show 
spheroidising of the cementite. Generally, the 
results indicate a slight increase in the rate of 
corrosion with increasing sulphur dioxide content 
of the flue gas, and a much more rapid corrosion at 
600 deg. C. than at 500 deg. C. At the lower 
temperature, the most rapid corrosion was observed 
with a copper-chrome-molybdenum steel, but at the 
higher temperature all the eight types of steel 
corrode at closely the same rate. 

Miscellaneous.—In addition to the major re- 
searches described above, mention may be made, 
as illustrating the scope of investigations which the 
Metallurgical Department undertakes for industrial 





and outside professional bodies, of determinations | 


of the air porosity of unproofed cloth, of the water- 
proof quality of a canvas, and of the permeability 
of wrapping papers to water vapour. 


theory to the various practical problems which arise 
is clearly demonstrated. In the opening chapters 
the author makes use of the mechanical impedance 
of the elastic system and shows how this conception 
enables the equations for the amplitude and fre- 
quency of even complicated systems to be very easily 
and quickly derived. In subsequent chapters the 
balancing of rotors and the whirling of shafts are 
dealt with, and the usual methods of solving such 
problems are given. Further chapters are devoted 
to the vibration of turbine wheels and blades and 
the measurement of the damping constants of solids. 
Two of the most useful chapters are those in which 
the theory of elastic suspension and the theory of 
vibration damping are given. 

Noise and Vibration Engineering is chiefly con- 
cerned with the practical questions of how noise 
and vibration arise, how they are transmitted, and 
how they can be prevented. Obviously air-borne 
noises can only be eliminated by some form of sound- 
insulation and the transmission of vibrations through 
the foundations can only be prevented by some 
form of elastic suspension. The opening chapters 
contain a study of the characteristics of elastic 
ground waves and of their transmission through 
earth, sand and rock. Later the author gives the 
results of his own experimental study of vibration 
dampers and of different sound-insulating materials. 
Modern methods of vibration insulation of tall 
buildings from the effects of street traffic and sub- 
way noises are illustrated and critically examined. 


On behalf} A full account of the improvements in the construc- 


of the Home Office, an investigation is im progress | tion of both the tubes and the rolling stock with a 


to ascertain whether the accumulation of iron 
carbony! in cylinders used for the pressure storage 
of carbon dioxide results in inter-crystalline brittle- 
ness or other deterioration of the steel. A re-deter- 


view to eliminating noise is included, and the general 


| problem of the sound and vibration insulation of 


mination of the constitution of the silver-beryllium | 


system has been completed, and it has been found 
that alloys of standard silver with small additions 
of beryllium possess a very high tarnish resistance 
to sulphur compounds. Finally, for the Forest 
Products Research Laboratory, the permeation of 
timber by gases is being studied. Preliminary 
measurements on beech, pine and oak have shown 
that, for diffusion of hydrogen and sulphur dioxide 
across the grain, differences of the order 1,000: 1 
may occur between different timbers. 


(To be continued.) 
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Vibration Prevention in Engineering. 
New York: John Wiley and Sons, Inc. London: 
Chapman and Hall, Limited. [Price 15s. 6d. net.) 

Noise and Vibration Bngi neering By 8. E. Stocum. 
London : Crosby Lockwood and Son. [Price 21s. net.] 

THe causes of vibration and noise been 
thoroughly investigated in recent years and the 
mathematical analysis of the fundamental relations 
which characterise elastic vibrations is now well 
understood. In view of the growing volume of 
evidence in support of the harmful social and econo- 
mic effects of noise and vibration, the closely 
associated problem of the prevention of the trans- 
mission of such roise or vibration to adjacent parts 
has only recently received the attention which it 
deserves. Whilst in most cases every effort is made 
by the designer of the machine to eliminate the 
causes of vibration at their source, he is handicapped 
in at least two ways. In the first place his efforts 
must not add unduly to the cost of the machine, 
and in the second place the data which he possesses 
is insufficiently complete. It becomes imperative, 
therefore, to consider ways and means of preventing 
the transmission of vibration either as air-borne 
noises or directly turough the foundations or 
supports. 

The two books under review are to a large extent 
complementary. The first is concerned chiefly 
with the mathematical theory of vibrations and the 
prevention of their transmission, while the second 
covers, more particularly, the practical aspect of 
the problem. Mr. Kimball's book embodies the 
results of his experience with the General Electric 
Company. The fundamental theory on which the 
solution of all problems on vibration depends is 
very clearly stated, and the application of this 


have 


‘elimination of infestation, 


moving machinery is dealt with. A final chapter 
develops in an elementary manner the fundamental 
mathematical theory. Both the books under review 
will be found useful to those who are concerned with 
the prevention of vibration and its harmful effects. 


Termites and Termite Control. By C. A. Kofoid, Ph.D., 
Se.D., and Committee. London : Cambridge University 
Press. [Price 22s. 6d. net.] 

Tuis volume constitutes the Report of the Termite 
Investigation Committee, and includes a discussion 
of the biology of termites and an account of the 
termites of the United States, Mexico, the Canal 
Zone, the West Indies, Hawaii and the Phillipine 
Islands, with recommendations for prevention and 
control of termite damage by methods of construc- 
tion and the use of chemically treated and unpalat- 
able woods. Although termites are no great 
menace to wooden structures in the United Kingdom, 
in the opinion of the committee they most certainly 
have caused millions of pounds worth of damage 
to property throughout the British Empire, parti- 
cularly in the tropics. This report is the first 
extensive treatise dealing with this question. 

The termite problem arises because of man’s 
attempts to change the ordinary processes of nature 
by preserving for his own use, over considerable 
periods of time, wood and its products, which it has 
been the immemorial function of the termites and 
associated organisms to break down and return to 
the soil and the atmosphere. 

Termites are commonly but wrongly called 
“white ants’ and the economical and practical 
methods of preventing their attack upon wood 
and its products must be based upon a knowledge 
of the habits and life histories of the particular types 
of termites causing the damage, and in some instances 
even of the particular species. The studies in this 
book concern themselves with three major types, 
the dry-wood, the subterranean, and the damp- 
wood termites. The results of these biological 
studies are recorded in detail in the earlier chapters 
ofthisreport. At the same time, chemical investiga- 
tions were directed along two lines, namely, the 
prevention of termite attack on cellulose-containing 
substances, and the elimination of existing termite 
infestations. The preservative measures investi- 
gated were the effects of chemical and other preserva- 
tives applied to wood, the effects of paint films and 
ground treatment with poisons. In the field of 
dust treatments and 
fumigation were investigated. The data presented 
affords fundamental information of considerable 
value. 
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The field inspection of termite damage covered 
much ground ; buildings, power and telephone and 
telegraph lines, poles, railway structures, micel- 
laneous exposed structures and lumber storage 
piles, and the Committee has formulated genera! 
and specific recommendations for the prevention o! 
termite damage. One of the most interesting 
experiments carried out during this part of the 
investigations was the detection of termites in wood 
by means of an audio-amplifying system now in 
use in this country, and by which sound effects 
can be made clearly audible to an audience. 

The question of effective means for the extermina 
tion and control of these insects is thoroughly 
discussed for the benefit of anyone using wood for 
structural purposes in temperate and _ tropical 
countries. The reader will not fail to appreciate 
the very large amount of patience, labour and 
experience that has resulted in the issue of this 
report. It is a notable example of what can be 
accomplished when scientific investigators, engineers 
and business men co-operate in work with the 
object of solving a problem involving great publi 
service. This work should be on the book-shelf of 
every engineer and builder in the tropics, who has to 
use wood for constructional purposes. All the 
proceeds from the sale of the volume are to go 
towards meeting the expense of further research 
on the same subject. 


Standard Costs. 
Pitman and Sons, Limited. 


By H. E. Kearsrey. London: Sir Isaac 
[Price 7s. 6d. net.] 


Tue technique of costing has undergone many 
changes during the last twenty-five years. Even to- 
day, costing is barely a fully-grown child, hardly 
over its teething troubles. There are many books 
on the subject, however, some good and many other- 
wise ; it is possible that there are actually more 
unsatisfactory books on costing than on any other 
technical matter. Many are incomplete, dealing 
with the obvious only, and giving no lead whatso- 
ever on questions of difficulty. In some cases, 
systems are described which, often, are of less use 
than interest. In the latest book to come to our 
notice, the use of costs is the subject. This broad 
question is of interest because much of the informa- 
tion gathered together by the operation of costing 
systems ought to be used in the interests of adminis- 
tration, and costs ought to be built up and presented 
with this object in view. The author has this in 
mind and sets out to examine the various factors 
which go to make up cost with the object of com- 
paring not only the total, but also the detailed cost 
figures. A costing system, under which this is not 
rendered possible, is not far removed from the 
state when the firm’s bank does the final costing, 
the pass book providing the criterion. 

In its subject-matter the book is divided into two 
parts, the first being devoted to cost standards ; 
the second to cost control. The main two purposes 
of costing are correctly stated to be :—‘“ (1) To pro- 
vide the sales organisation with information in the 
form most useful for price-fixing. (2) To provide 
analytical control over the whole activities of a 
concern in such a way that administration and 
management have a clear picture of efficiency in 
terms of cost.” Such a statement, will not, perhaps, 
satisfy some accountants, inasmuch as it is some- 
times considered that the principal object of costing 
is solely to show what a job costs. This, super- 
ficially, may be true, but there can be as much differ- 
ence between this and the real purpose as between 
seeing an apple and eating it. 

The author discusses labour, material and over- 
head costs. Dealing with labour, he points to the 
need for labour cost standards to be the result “ o* 
organised research into manufacturing operations.” 
This is important, because comparison with unknown 
quantities cannot give precise information. A result 
can be seen to be better or worse than the guess on 
which the comparison is based, but this is not good 
enough. If comparison be made with previous 
results the position is no better. If those earlier 
results were bad, the later may be less bad, but that 
is the best that can be said. If, however, the basis 
of comparison be known to be good, if it be known 
to represent 80, 90 or 100 per cent. reasonable 
efficiency, then a definitely useful standard will 
have been fixed, and a firm using such a standard, 
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will be able to appraise its position from this angle. 
The chapter on “ material cost standards” is, 
perhaps, not very helpful. In his desire to avoid 
reference to particular industries, the author seems | 
to have erred on the side of superficiality and has 
barely allowed himself sufficient space to give this 
phase of the subject adequate treatment. The 
chapter on “overhead cost standards” is much 
better. The line quite correctly taken is that 
‘overhead costs can no longer be regarded as a 
mass of indirect charges without any connected 
relationship with performance and output, and 
which can be liquidated only through flat rates and 
percentages.” He points out that overhead costs 
are the cost of supplying services, and recommends, 
wisely, that overheads should, as far as possible, 
be departmentalised under these service costs, mak- 
ing the individual responsible for the supply of a 
given service responsible for the cost. This cost 
can then be co-related to output and can be expressed 
in cost per unit of weight or other form. 

With standards fixed as bases of comparison, 
comparison with actual results can readily be made 
and valuable controlling influence, based on demon- 
strable evidence, can be exerted. To this end the 
latter portion of the book is devoted. Possible 
causes of standard costs being high are discussed, 
such as unsatisfactory lay-out, inefficiency of 
labour, breakdown, shortage of supply of work, 
&e., &c. Sales cost standards and control are 
given a chapter. 

It might be said that the advice given in this book 
is nothing but what ought to be done, and probably 
is done in many works. At the same time, it is 
known that what is ordinary common sense is often 
not followed ; and that much valuable information 
for the administration of a works is not used because 
of the failure to present it in useful form. It is 
unfortunate, too, that some people holding adminis- 
trative positions have not the patience or inclination 
to examine detail figures; they want totals, not 
realising that, to them, the details have a value 
greater, sometimes, than the total. 





The American Federation of Labour. Hi. , Policies, 
and Prospects. By Lewis L. Lorwin. ashin; ton, 
D.C.: The Brookings Institution. London: Faber 


and Faber, Limited. [Price 15s. net.] 
Ir the publication of this extremely interesting 
volume had been delayed for a year by the Brookings 
Institution at Washington, the author’s conclusions 
as to the further development of the American 
Federation of Labour would probably have been 
partially re-written. The National Recovery 
Administration seems, at any rate, to be accelerating 
the progress in some directions, although in the 
main its actions may be said to follow naturally the 
lines of advance indicated by Mr. Lorwin. For 
readers on this side of the Atlantic, the book’s 
greatest quality is, however, the care which has 
been taken accurately, and without bias, to trace 
the development of the organisation of labour in 
the United States. The struggle, first, of the bodies 
which eventually fused and founded the American 
Federation of Labour, and subsequently of the 
American Federation itself against the Knights of 


| structure, policies and programmes of the evolution 
of modern economic society from merchant to 
|industrial, and then to finance capitalism, has not, 
however, been greatly different here from what it 
has been in America. The American movement 
represented by the American Federation of Labour 
is, it is true, non-socialist, opposed to the theory 
of the class war and indifferent to the idea of a 
historic mission for organised labour. And while 
it seeks the aid of legislation, chiefly by “ lobbying ” 
at Washington, it does not clamour for direct 
representation at Washington. 

These distinguishing features are held by Mr. 
Lorwin to be due to certain main factors of American 
economic and social development. That may be 
true enough, but only, it is suggested, up to a point. 
Before the National Recovery Act became law the 
American Federation of Labour passed a resolution 
recommending the Government to seek representa- 
tion on the International Labour Organisation at 
Geneva. Participation in the proceedings at 
Geneva, obviously, would mean co-operation in the 
carrying out of labour policies lacking in the features 
which are said to distinguish American labour. 
Moreover, American labour is probably a long way 
ahead of its historical development under the codes 
of fair competition which are now in operation. 

In Great Britain, on the other hand, much is 
heard about the class war, the socialisation of 
industry and similar ideas, but in orthodox trade- 
union circles the really desirable objects—objects, 
that is, for the attainment of which there are effec- 
tive majorities—are much less revolutionary. Higher 
wages, ensuring a better standard of living and 
improved working conditions, are the chief concern 
of organised British workers, just as they appear 
to be those of organised American workers. Nor 
does there appear to be any radical difference in 
the methods adopted to attain them; both move- 
ments believe in economic pressure backed by 
political influence. 

Nobody interested in the labour affairs of British 
industry should neglect to read this book. It is a 
closely-knit, clearly-written account of an important 
development, and both the author, Mr. Lewis L. 
Lorwin, and the publishers, the Brookings Institu- 
tion, are to be congratulated on its character and 
appearance. This extract from a chapter dealing 
with the economic revolution of the ’eighties may 
interest readers who are concerned about the 
present rationalisation of industry: ‘In industry 
the features of the revolution were the rapid change 
in methods due to the increasing use of steam as 
motive power, and to the introduction of machinery, 
the unprecedented growth of invested capital, the 
increasing number of wage-earners, rising produc- 
tivity, and increased volume of output. Transport 
and communication also made rapid progress 
through the building of new railways, the linking 
of independent lines into large systems, and the 
adaptation of the telephone, the telegraph, the 
cable, and the postal service to the needs of busi- 
ness... . Though industry expanded and the 
number of workers increased, the displacements 
of labour by machinery, and the changes in indus- 
trial methods seriously affected the workers. Old 





Labour, the Socialist Trade and Labour Alliance, 
the International Workers of the World, the One 
Big Union, the Western Federation of Miners and 
the American Labour Union, are described with | 
admirable clearness, and from what is written the | 
conclusion may be drawn that there is fundamen- 
tally little difference between what the American 
worker believes, and what the British worker 
believes, should be the basis of effective labour 
organisation. The idea of industria] unionism as 
well as that of the “one big union,” apparently, 
have as few friends in the United States as they 
have here. 

Mr. Lorwin probably overstresses the argument 
that there is a marked difference between the way 
in which labour organisation has developed in the 
United States and the way in which it has developed 
in Europe. American conditions as they find 
expression in American politics are admittedly | 
difficult to understand. It may also be accepted as | 
ree true that British labour and continental | 
labour have not really developed their organisations | 





along similar lines. The effect on trade-union | restrict within narrow limits the distortion of lifting 


skill and habits were destroyed and large numbers 
were thrown temporarily out of jobs.” On this 
| Showing, the trouble which Technocrats recently 
set out to cure is not new, but, on the contrary, of 
comparatively long standing. 





Aujgaven aus der Flugzeugstatik. Edited by Dr.-ing. 
Tuatavu and Dr.-Ing. A. TrrcHmann. Berlin: 
J ulius Springer. [Price 26.50 marks.] 
Tue task of the aircraft designer is one of peculiar 
difficulty from the necessity of limiting, to a degree 
encountered in no other type of engineering construc- 
tion, the weight of the structure in relation to its 
strength. Along with this demand for lightness has 
to be reconciled adequate strength, not merely to 
resist a complex and varying system of externally 
applied aerodynamic forces, but also to withstand 
the accelerations to which the machine is subject 
during flight and the impacts inseparable from 
| alighting and taking off. In addition, moreover, to 
being strong enough to withstand actual fracture, 
the aircraft structure must be sufficiently rigid to 


and contro] surfaces, and to prevent dangerous 
vibrations of the types known as flutter and buffet- 
ing. A design which provides successfully against 
these recognised factors, and which allows some 
margin of safety against unknown contingencies, 
whilst at the same time making use of many new and 
relatively untried materials and methods of con- 
struction, manifestly involves appreciable exten- 
sions and amplifications of the classical theory 
of structures. Aeronautical science has been, and 
indeed is still being, so rapidly developed that a 
thorough, general treatment of aircraft structures 
would run to inordinate length, be very difficult to 
follow, and probably be out of date in many respects 
before it was completed. 

In such circumstances there is much to be said 
in favour of the particular, as opposed to the general, 
treatment of aeroplane structures which has been 
adopted by the compilers of this book, both of whom 
are technicians of standing in the statics division 
of the German Aeronautical Experimental Institute 
at Berlin-Adlershof. Their method consists in pre- 
senting a series of exercises, in the application of 
statics to aircraft design, which covers most of the 
problems likely to be encountered in the day-to- 
day practice of stressing and structural work. The 
book comprises two main sections of which the first 
deals briefly with the nature, magnitude and dis- 
tribution of the external aerodynamic loading to 
which aeroplanes are subject. The examples in 
this section are based on the German loading code 
which was issued by the D.L.A. (the German Avia- 
tion Committee). The practical application of the 
code is, in itself, not without difficulty on account 
of the range of dissimilar conditions of loading 
which must be taken into account in the design of 
a single structure, and the examples selected for 
illustration are typical of those which the experience 
of the authors has shown to be of most frequent 
occurrence. Recognising fully, however, that ariy 
recommended numerical values for external loading, 
whether relating to aerodynamic, inertia or impact 
forces, are subject to rapid evolution, the authors 
direct attention rather to the inter-related effects 
of forces on different parts of the structure than to 
the magnitude of the loads associated with all pos- 
sible types of manceuvre. 

Detailed study of the first section of the book can 
thus be omitted without detriment to the proper 
understanding of the second, much longer and more 
important, section which consists in the main of 
90 examples of structural design many of which are 
worked out numerically to slide-rule accuracy. 
The section is introduced by an elementary theo- 
retical review of the flexure, shear and torsion of 
spars and simple frames. This leads to a detailed 
treatment of statically determinate systems, the 
problems considered including plane and three- 
dimensional frames carrying multi-directional loads. 
In the first place stresses are worked out; later, 
with the same numerical data, deflections are deter- 
mined for the same structures, special regard being 
paid to the influence of deflection on the stresses 
in continuous members with two or more supports. 
A further chapter deals with the most important 
statically indeterminate types of aircraft con- 
struction. Here the practical experience of the edi- 
tors is exemplified by their careful attention to the 
influence, on.a structure, of the displacement of 
one or more members as the result of defective 
jointing, rigging failures or temperature variations. 
The book concludes with a few examples of struc- 
tural stability as applied to the conditions necessary 
to avoid collapse of plane frames and transversely 
loaded struts. 

In an admittedly difficult subject, the authors 
manage to convey the impression of a thorough 
acquaintance both with the limitations of their 
treatment of aircraft statics and with the needs of 
the isolated, self-instructing student or designer 
for whom these worked examples will be of most 
value. Thus, each group of related problems is 
prefaced by a summary of the ground-work on which 
the solutions depend, and reference to the sources 
of important steps is made in the computations, 
Various assumptions, similarly, as to the rigidity 
practically achievable at structural joints are dis- 
cussed, whilst in the numerical problems the magni- 








tudes of the loading and of the forces on control 
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surfaces are everywhere reasonable and appear to | 
be taken from experience. Within the scope of 
the book, which does not, it may be noted, include 
the treatment of statically indeterminate systems 
beyond the elastic limit nor of vibrational problems, 
the presentation is characteristically thorough. 
The text is well illustrated and indexed and bears 
as appendices a wide bibliography and a series of 
tabulated functions for use in structural calcula 
tions. 








TRADE WITH THE BELGIAN 
CONGO. 


AN in administration 
introduced at the present time in the Belgian Congo. 
Until now the territory has been divided into four 
legislative provinces, each with its own governor, but 
to adapt the system of government better to the needs 
of the times and in order to improve its efficiency, it 
has now been decided to divide the colony into six 
provinces, determined, not on any geographical basis, 
but rather by the character of their produce. Each of 
the divisions is to have a provincial commissioner, but 
the autonomous legislative powers of the former four | 
provincial governors will now be vested solely in the | 
Governor-General. It is further planned to avoid, | 
in the future, any interchange of officials, the object 
being to secure thorough acquaintance on the part of 
each official with the conditions and requirements of 
the region in which he works. The scheme provides 
for a reduction in the number of white colonial officers, 
and the gradual absorption of coloured natives into 
the junior grades of Government offices. 


innovation colonial is being 


Following on a period of depression unparalleled in 
its history, and just as exceptional in its scale as the 
period of prosperity of the years 1929 and 1930, the 
Belgian Congo has now to face financial, commercial, 
and administrative readjustments before it can regain 
to any considerable extent its former advantageous 
position. While it has not been uncommon to attri 
bute the effeets of the slump to general world condi 
tions, there have undoubtedly been local factors which 
have played a part in the changes of recent years. 
rhe general policy of the colonial administration was, 
perhaps, too ambitious, and attempts seem to have been 
made to force expansion at too great a pace. The 
changes now being introduced may be taken as proof 
of the recognition of these facts. Again, the establish- 
ment of the new railway in French Equatorial Africa 
connecting the port of Pointe Noire on the west coast 
with the present capital of that important colony 
Brazzaville, has, clearly, had some effect. The latter 
town shares with the Belgian Congo capital, Leopold- 
ville, on the opposite side of the River Congo, the 
position of terminus above the rapids for all up- 
stream river traffic, and a great amount of trade has 
now been deflected from the Matadi-—Leopoldville Rail- 
way, although the new line referred to not yet 
completed owing to tunnelling difficulties in the central 
In spite of this, service has been maintained 
since the beginning of 1932 by means of motor transport 
connections between the two rail-heads for each side 
of the unfinished portion. Now the passenger steamers 
of the Bordeaux-Congo service of the Chargeurs Reunis 
make Pointe Noire their terminus instead of Matadi. 
No exact statistics are as yet available of the effect 
on the older system of the new route to the heart of 
Africa, but it appears to be substantial, and may be 
more so when the French line is completed. A further 
loss to the Belgian traffic lines must have been caused 
by the building of the Angola~Katanga Railway from 
Lobito to Elisabethville, and the consequent increased 
importance of the Portuguese port at the expense of 
Matadi. 

A Department of Overseas Trade report on the 
Economic Situation in the Belgian Congo, prepared by 
Mr. Harold C. Swan, the British Consul-General at 
Leopoldsville (published by H.M. Stationery Office at 
2s. td. net), reviews the present state of trade in the 
colony and the prospects offered to British producers. 
The part played by the United Kingdom and the 
British Empire generally in the trade of the Belgian 
Congo is considerable, though, like that of every other 
participant, at the present time is very much reduced. 
Until and including the year 1930, our share amounted 
to no less than one-half of the volume of total imports. 
Since, however, it has not been quite so large, but the 
preponderating position still maintained. Con 

idering the United Kingdom alone, the greatest drop 
in occurred in 1926, when the patent fuel 
traffic was lost to Belgium. Ground has also been lost 
in cotton textiles. The decreases in British sheet iron, | 
machinery, and machine tools has been largely due to 
the abrupt cessation of all constructional and industrial 
developments. To offset this to some extent, progress 
has to be recorded with chemicals, motor-car tyres | 
and hand tools, as well as in other fields. At the} 
present time there to but little hope of| 
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developing, or capturing, markets in the Congo. The 
only trade which shows any sort of impetus is in motor- 
cars, and American business in this line well 
backed up with service depots that prospects of sharing 
it to any extent are small. In view of the establish- 
ment of a horse-power tax, however, there may be 
possibilities for British cars, and the market seems 
worth study with a view to later exploitation. The 
future of a colony so rich in natural resources as the 
is considered, be wholly 
without promise. The part to be taken by the United 
Kingdom in any revival that may come must depend 
Naturally, Belgium 
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cannot meet requirements in full, and it is therefore 
most advisable for British producers to keep their 
prominently before the great Belgian 
exporting firms in Brussels and Antwerp. 








THE FORDSON 2-TON LORRY. 


A NuMBER of new features have recently been 
incorporated in the Fordson 2-ton lorry, manufactured 
by Messrs. Ford Motor Company, Limited, Dagenham. 


| This vehicle, which is shown in its latest form in the 


accompanying illustration, already enjoys a very high 
reputation for sturdiness combined with simplicity, 
and the object of the designers has been to enhance 
these characteristics while maintaining the operating 
cost at a low figure. The cylinder bore and piston 
stroke remain unaltered, but the compression ratio 
has been raised from 4-2 to 4-6 to 1, the engine now 
developing 50 brake horse-power at 2,800 r.p.m., as 
against 40 brake horse-power at 2,200 r.p.m. for the 
earlier model. The corresponding increase in torque is 
from 122 lb.-ft. to 128 lb.-ft. at 1,000 r.p.m. The 
crankshaft has been increased in diameter on the 
journals from 1} in. to 2 in., the bearing lengths of 
2 in. and 3 in. remaining the same, while the big-end 
bearings have been increased in diameter from 14 in. 
toljin. The weight of the flywheel has been reduced 
from 63 Ib. to 52 Ib. 2 oz. Other alterations, such as 
the increase in the size of the carburettor and inlet 
manifold, will be referred to later. The lorry is made 
with alternative wheelbases of 131} in. and 157 in., 
and also with alternative ranges in the gear ratios. 
The vehicle illustrated is the longer wheel-base type. 
The engine is a four-cylinder model with a cylinder 
bore of 3-875 in. and a piston stroke of 4-25 in. The 
cylinders are cast en bloc with the upper half of the 
crankcase, and are fitted with a detachable head. The 
valves are of the side-by-side type and are made from 
silicon-chromium alloy. The valve ports are machined, 
and the valve lift has been increased in the new model. 
The camshaft is driven through helical gearing, the 
camshaft gear being of Bakelised fabric. The crank- 
shaft is mounted in three white-metal lined bearings, 
the thrust being taken on the rear bearing, Counter- 
balance weights are fitted to the shaft to reduce the 
bearing loads, particularly on the centre bearing. All 
bearing surfaces are ground and polished and the shaft 
is statically and dynamically balanced. The pistons 
are of aluminium alloy with three gas rings at the 
top, the lowest ring serving as the oil ring. The 
gudgeon pins are of the fully-floating type and are 
| in. in diameter with a central hole. The lubricating 
oil is circulated by a gear type pump located in the sump 
and driven by skew gearing from the camshaft. The 
main crank and camshaft bearings are pressure fed, 
the remaining bearings being lubricated by splash. An 
enlarged Ford carburettor is fitted, fed by a cam- 
driven pump from the fuel tank located beneath the 
driver’s seat. There is a petrol gauge on the dash 
and the engine has mixture and choke control. It is 
mounted on rubber-insulated three-point suspension. 
The cooling-water circulation is assisted by an impeller 
pump mounted on the fan shaft, the fan being of aero- 
plane propeller design. Ample space is available 











for access to the pump gland, and another feature 
worthy of special mention is that the distributor, 
which is of the Ford type, can be completely dis- 
mounted and reassembled in a few moments without 
the aid of tools. It is in a very accessible position 
at the top of the engine. 

The gearbox is of the four-speed type, forming one 
unit with the engine. The low gear ratios are 37-32, 
18-03, 9-84, and 5-83 to 1, with a reverse of 45-61 
to 1. The alternative high ratios are 32-89, 15-88, 
8-69 and 5-14 to 1, the reverse ratio in this case being 
40-19 to 1. The main shaft on the box is carried on 
ball bearings, and the layshaft on spiral roller bearings. 
The spigot bearing is of the roller type, the clutch spigot 
bearing of the ball type, and the clutch withdrawal 
of the ball thrust type. The reverse idler bearing is of 
bronze. The clutch is a single-plate model, with a 
cushioned driving dise to ensure a smooth take-up. 
The transmission shaft is totally enclosed, with a 
universal joint at each end, and the rear axle is of the 
full-floating type with spiral bevels. It is fitted with a 
four-pinion differential, and roller bearings are employed 
throughout. An interesting feature of the rear axle 
design is that a pad is fitted behind the crown wheel 
to serve as an additional support in case of excessive 
deflection. 

The front axle is of I-section, with reversed Elliot 
knuckles. The frame made from medium high- 
carbon steel with 7-in. side members, There are five 
cross members, of which the front member is bolted in 
so that the gearbox can be readily removed without 
disturbing the engine. Front transverse springs of 
Ford chrome steel are fitted, the leaves being 2} in. 
wide. Semi-elliptic springing is employed for the rear 
axle with leaves of graduated thickness, 2} in. wide, 
and with the addition of helper springs on the new 
model. The footbrake is of the mechanical internal 
expanding type acting on 14-in. diameter drums on all 
four wheels. The hand brake operates independent 
internally-expanding self-energising shoes in the rear 
drums. 

The whole lorry affords an interesting example 
of the elimination of unnecessary weight by the free 
employment of light pressings, and is also noteworthy 
for the accessibility of all the parts requiring frequent 
or periodical attention. On a recent test of a low- 
geared long wheelbase model carrying a load of over 
2 tons, the legal maximum speed of 30 m.p.h. was 
easily maintained on third gear, and this gear was also 
shown to be suitable for any moderate gradient. Th« 
vehicle could be held on a steep hill on either the hand 
or foot brake alone, and picked up smoothly on first 
gear when allowed to run backwards down the hill, the 
clutch enabling this to be done without danger of 
stalling the engine. The suitability of the springing 
for rough Colonial conditions was shown by running 
one of the front wheels on to a high kerb, the body 
remaining practically horizontal in these circumstances 
The springing as a whole appeared to be excellent 
for a vehicle of this type, although no really bad 
surfaces were available for the test. A mileage ot 
16 per gallon can be obtained on give-and-take roads 
by a competent driver without special precautions. 
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Dreset-Evecrric Ram. Coaca ror True L.N.E.R 

We are informed that the streamlined Diesel-electr« 
rail coach constructed by Messrs. Sir W. G. Armstron 
Whitworth & Co, (Engineers), Ltd., at their Newcast 

works, and illustrated and described on page 152 of our 
136th volume (1933), has recently been purchased by t! 
London & North Eastern Railway. The vehicle hi 
been in trial service since September last, and is said t 
be the first of its class to be put into regular service ©! 
British railway. It is capable of seating 57 passeng' 
and is fitted with a Diesel engine capable of developing 
110 h.p., giving a maximum speed of 70 m.p.h. As th 
total weight is only 17} tons, a high rate of acceleration 

During its trial service the vehicle has b« 

The costs during the period ha. 


possible. 
worked 14 hours a day 
averaged jd. per mile. 
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OIL-PURIFICATION PLANT; SWINDON GRID SUBSTATION. 
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Fig. 2 
OIL-PURIFICATION INSTALLATION | tion of colloidially-dispersed carbon by the operation 


AT THE SWINDON GRID _ SUB- 
STATION. 


RECENT investigations have established that the 
presence of moisture in insulating oil has not the 
deleterious effect on the dielectric strength that was 
formerly attributed to it. It is rather fibrous matter 
in conjunction with moisture that governs the dielectric 
strength. Transformer oil is contaminated in operation 
by a sludge formed through the oxidation of the oil 
when working under a high temperature. The breath- 
ing action of the transformer permits the entrance of 
Some moisture with the air, despite the provision of 
air-drying breathers of the calcium chloride or silica-gel 
type, and the fibrous matter, which ultimately becomes 
‘etached from the windings, in the presence of a bare 
trace of moisture, provides a relative conductive path 


| 





of the switch under load, whilst moisture and fibrous 
matter may also be present. To ensure regular opera- 
tion of transformers and switches in service, without 
risk of breakdown, routine sampling of the oil must 
be carried out. The interval between tests is based 
chiefly on the conditions of service and the climatic 
conditions under which the apparatus is operating. 
As a general rule, the interval between tests on trans- 
former oil will be three months, but where the condi- 
tions are especially onerous or the transformer is 
handling an important load, this interval can, with 
advantage, be reduced. The oil circuit breakers form 
a unit of vital importance in a substation and the damage 
that may result from failure to clear a fault is so great 
that special attention must be paid to the oil. The 
interval of time between tests should be more frequent 
than in the case of transformers and in installations in 


through the oil, so that the insulating value of even | which the switch has been called upon repeatedly to 
open circuit on loads approaching the rated figure ; 
| then a special test should be made. 


the best oils is correspondingly reduced. 
of switch oil, the contamination comes from the forma- 


In the case | 


The procedure for 


making tests is outlined in the B.E.S8.A. specification, and 
should be followed in all details. Should the dielectric 
strength of the oil be below 17 kV, the purification 
should be carried out, the minimum allowance value 
after this operation being 30 kV. 

The oil purification plant at the Swindon grid sub- 
station is a typical example of modern practice where 
large quantities of oil have to be dealt with. In this 
case the total quantity in the switches and trans- 
formers is of the order of 40,000 gallons. The oil puri- 
fication equipment consists of a Streamline filter work- 
ing in conjunction with transfer pumps and storage 
tanks. The whole equipment is provided with per- 
manent pipe connections and valves arranged at suit- 
able locations to give full control over the oil pumping. 
The Streamline filter is capable of removing not only 
moisture, but also the colloidially-dispersed carbon at 
the same operation. It is capable of handling 300 galls. 
of oil per hour, the oil after discharge having a dielectric 
strength considerably greater than that required by 
the B.E.S.A. specification. Two centrifugal transfer 
pumps supplied by Messrs. Howard Rotary Pump 
Company, Limited, of 25, Victoria-street, 8.W.1, are 
provided. One deals with the clean oil and the other 
with the dirty oil. These are required when the batch 
treatment method is being employed. The pumps 
have a capacity of 2,000 galls. per hour each. 

The layout of the oil treatment plant is shown in 
Fig. 1. Steel pipe mains of 24 in. diameter are used 
for the dirty oil and copper-pipe mains of 2 in. diameter 
for the clean oil. The pipework connections to the 
switches and transformers is run in underground chases 
with loose concrete covers, except at the actual points 
where connection is made to the electrical apparatus. 
Drainage is provided to prevent the chases from 
becoming waterlogged, while the pipes themselves are ' 
sloped towards the pump house to ensure easy drainage 
in the event of repairs to the system being necessary. 
The arrangement of the control valves in the filter house 
is shown in Fig. 2. 

Two methods are employed for the treatment of the 
oil, firstly, the batch method and, secondly, by circula- 
tion. The first consists in pumping the oil from the 
apparatus with the aid of the transfer pumps direct to 
the dirty-oil storage tank. refilling the apparatus from 
the clean-oil storage tanks and then treating the dirty 
oil when convenient, afterwards returning it to the 
clean oil storage tank. This method is usually applied 
to oil switches, since in this case the switch cannot be 
treated when under load, due to the possible variation 
that may occur in the oil level above the contacts. 
The circulation method is applied to transformers ; in 
this case, there is no objection to carrying out the 
treatment while on load. The periods of service with 
large transformers involves too long a wait for the use 
of the batch method. With this method, the oil ie grad- 
ually circulated through the Streamline filter at the 
rate of 300 galls. per hour, until the oil in the trans- 
former has reached the required dielectric strength. 
When oil is to be treated in batches, i.¢., by filtering 
from the dirty-oil tank to the clean-oil tank, the require- 
ments of the purifier are, firstly, that it should deliver 
the oil after a single passage at or above the desired 
dielectric strength and, secondly, that it should do so 
at a rate sufficient to treat the required quantity of 
oil in the given time. As the oil so treated is not 
usually required for immediate use the output of the 
purifier need not be very large and this accounts for 
the selection of an outfit having so low a rate as 300 
galls. per hour for these grid schemes. When the 
circulation method is to be adopted, the degree of 
purification obtained after passing through the filter is 
of greater importance than the rate at which it is 
carried out, and there is a great advantage in the use 
of an outfit which will deliver the oil with a dielectric 
strength higher, if possible, than that actually required. 
Indeed, consideration of the conditions will show that 
if the purifier is only capable of giving a dielectric 
strength required in the transformer, the bulk of the 
oil can never be brought up to the required value 
irrespective of the output, whereas, a purifier having 
a small output at a high dielectric strength will attain 
the desired result in a reasonable time. 

The entire filter plant as illustrated in Fig. 1, consists 
of a preheater on the left, used for heating the oil to 
80 deg. C. to ensure through dehydration. The heaters 
in this unit are thermostatically controlled and ener- 
gised from a 400-volt three-phase auxiliary supply 
obtained from auxiliary transformers connected to the 
lower voltage side of the main power transformer. The 
heaters were supplied by Messrs. The Stream-Line 
Filter Company, Limited. There are two main trans- 
formers in the station, and also two auxiliary transfor- 
mers which supply current to the motors of the motor- 
generator sets used for battery charging, as well as 
to the oil heaters. A change-over switch ensures that 
the auxiliary transformers cannot be paralleled. The 
arrangement ensures that as long as the station is alive 
there is power available for operation of the auxiliaries. 








The lighting supply is taken from the batteries so that 








in the event of breakdown at night, light will be avail- 
able to enable repairs to be carried out. 

The oil is subjected to a vacuum of from 26 in. to 
29 in., at the same time as it is heated to 80 deg. C., 
and this ensures complete dehydration. The vacuum 
dehydrator, also supplied by the Stream-Line Filter 
Company, with the compressed-air bottle standing in 
front, can be seen to the right of the Streamline filter 
in Fig. 1. 

The vacuum is produced by a reciprocating vacuum 
pump, whilst the oil is delivered by a gear pump having 
special features, enabling it to withdraw the oil against 
the degree of vacuum produced by the first pump 
The compressed air for cleaning the filter packs is 
obtained by running the vacuum pump as a compressor 
for charging the air bottle. The main circulating 
pumps are rated at 2,000 galls. per hour when deliver 
ing against a pressure head of 50 lb. per square inch, 
and are driven by 34-h.p. motors operated from the 
auxiliary supply at 700 r.p.m. 

The possible interference with the operation of the 
plant by the entrance of large particles of foreign 
matter, is guarded against by the provision of duplex 
type strainers supplied by Messrs. Stothert and Pitt, 
of Bath. The strainer consists of two baskets, which 
are lined with fine gauze and so arranged that while one 
basket is in the line of flow, the other basket is avail 
tble for cleaning. Two large storage tanks, constructed 
by Messrs. G. A. Harvey and Company (London), 
Limited, of Woolwich, are provided, and have a capacity 
sufficient to take the contents of the largest switch or 
transformer. They consist of cylindrical tanks of 
mild steel, with electrically-welded joints, to ensure oi! 
tightness. Each tank has a manhole to provide access 
for cleaning, whilst a drain valve is provided at the 
lowest point. To prevent contamination of the clean 
oil by the ingress of moisture, the tanks are fitted with 
breathers of such capacity that air can be dried when 
entering at the same rate as that at which the oil is 
being pumped out An overflow box is also fitted on 
the clean-oil tank and a combined pressure and vacuum 
relief valve on the dirty-oil tank. 








OIL CIRCUIT-BREAKERS FOR 
RURAL NETWORKS. 

Tue oil circuit-breaker depicted in the accompanying 
illustrations has recently been developed by the Genera! 
Electric Company, Limited, Magnet House, Kingsway 
London, W.C.2, for use on rural electrification 
ind other installations for which elaborate protective 
unnecessary. It designed to carry 
currents up to 300 amperes at 11 kV, the rupturing 
capacity being 75,000 kVA. As will it 
primarily intended for use out of doors, and is made 
in a number of standard forms to suit the conditions 
usually en .untered. For instance, for pole-mounting 
purposes, it can be fitted with outdoor porcelain 
insulators or three-core cable boxes on one or both 
sides, while an adaptor chamber is fitted on one side to 
enable it to be bolted direct to a transformer. Double 
cable boxes can also be provided on both sides to take 
three 2-« 
boxes are fitted on both sides while special forms of 
circuit-breakers with vertical draw-out isolation are 
available which are suitable for use on ring mains and 
switchboards. 

The construction of the circuit-breaker will be clear 
from Fig. 2. The terminal bushings, cable boxes or 
vdaptor chambers are mounted on the circuit-breaker 
body, the joints being provided with gaskets, which 
cannot be displaced by internal pressure. The welded- 
steel tank contains a separate compartment for each 
phase, and is bolted to the breaker body. The fixed 
contacts are designed on the line contact principle, 
1s is standard in crcuit breakers made by this firm, 
while the moving contacts are of wedge section and 
are mounted on insulating beams to which the steel 
operating rods are connected. 
break is ensured by accelerating springs. 
and arcing contacts are easily renewable. 

The circuit-breaker is operated by a free-handle 
mechanism, which is enclosed in a metal hood. The 
switch is closed by raising the operating handle and 
then moving it downwards through 180 deg., in which 
position it can be locked. It is tripped by moving 
the handle slightly upward from its closed position. 
When the circuit-breaker is mounted on a pole, the 
operating handle is placed in some convenient position, 
connection between the two being made by a length 
of steel tubing. Overload protection is provided by 
means of U-shaped electromagnets which are mounted 
on the moving contact 
series with the main circuit. These magnets are 
designed so that they are stable and unaffected by 
vibration, and also so that they will withstand the 
maximum short-circuit current. Time lags of the oil 
dash-pot type are fitted. These give instantaneous 
tripping under short-circuit conditions, and 
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piston in the cylinder. For normal conditions, the 
cylinder is filled with switch oil, but longer time 
settings can be obtained by using a heavier oil. 

When the circuit-breaker is used, either indoors or 
out of doors, for controlling ring mains, oil-immersed 
ring main isolators of the standard General Electric 
design are mounted immediately above it, and cable 
boxes are fitted for the incoming, outgoing, and 
Tee circuits. Where vertical isolation is required, the 
circuit-breaker is provided with plugs and sockets, as 
well as lowering gear of the winch pattern. Stops are 
fitted for holding the circuit-breaker in its isolated 


























position, but these can be removed, so that the circuit- 
breaker can be lowered on to a truck. When used on 
a switchboard, air-insulated ‘bus bar chambers are 
mounted above the circuit-breakers, any number of 
which can be coupled together. The system of vertical 
isolation is the same as on the ring main switches, and 
oil-immersed isolators can also be fitted at the end of 
the "bus bar chambers. 








RECENT DEVELOPMENTS IN MANA- 
GERIAL METHODS IN THE UNITED 
STATES. 

A. WEART. 

DEVELOPMENTS of considerable interest in the indus- 
trial managerial field have taken place in the United 
States in recent years, and the purpose of this article 
to give an account of some of them. Although 
interrelated, the developments may conveniently be 
dealt with under sectional headings. 

Size of Manufacturing Unit.—The 


By 8. 


late Dexter 8. 


University, made the statement* “. . . that whereas 


Many engineers are wondering if the most 
economic size of plant has not already been exceeded 
in some cases, and if smaller, more compact, units 
would not be more within the grasp of human intelli- 
gence, which has its limitations. A survey was 
undertaken in 1932 by the United States Bureau of 
Foreign and Domestic Commerce covering those firms 
which were progressing as usual, or better, despite the 
depression. It was found that the companies most 
successful in meeting the depression were predomina- 
tingly small, and that their managers gave a wide 
diversity of reasons for their success,* the inference 
being that mere smallness of size might be the really 
basic cause. 

In a study of the twenty-year earnings 'e- 
cord of 1,130 companies, Professor H. B. Summerst 
found that whereas companies having a permanent 
fixed capital investment of over 570,000/. had average 
rates of earnings varying from 8-8 per cent. to 9-8 per 
cent., companies under 570,000/. earned on the average 
a return of 11-6 per cent., or nearly one-quarter better 
than their larger associates. Table I shows the average 
rate of earnings for the twenty-year period by various 
industries. It will be noted that, with the exception 
of the hardware industry, maximum earnings are 
found in the smaller size classes, and most often in 
the smallest size class. 

The large corporation has certain commonly accepted 
advantages over its smaller competitors, but at some 
point in its growth the law of diminishing returns 
apparently begins to operate in such a manner as to 
make further increase in size a penalty rather than an 
asset. Opinion is widespread that for every type of 
industry there must be an optimum size of plant, below 
which the company is not securing the maximum 
possible advantages from mass-production economics, 
and above which it will be penalised for mere bigness. 
Recent attempts to determine this optimum size have 
led to interesting conclusions. The work of Messrs. 
L. P. Alford and J. E. Hannum in connection with the 
“kilo man-hour” will be described later. At this 
point it merely may be mentioned that their researches 
on the utilisation of man-hours as a universal unit of 
measurement in industry have apparently shown the 
advantages of the small plant. With the co-operation 
of the United States Bureau of the Census a study 
was undertaken of several industries. In three, 
a degree of coverage of 95 per cent. was attained, so 
the data are undoubtedly trustworthy. They dis- 
coveredt the optimum plant size to be as shown in 
Table LI. 

It was found, considering the total capacity of each 
industry, that only a comparatively small part of each 
industry’s plants were operating within the optimum 
range; in blast-furnace operation, 33-8 per cent 
in machine-tool building, 4-5 per cent.; and 
petroleum refining, 7-7 per cent. 

It is stated that “‘ the General Electric Company has 
a policy of acquiring or building new plants for new 
products, rather than concentration of manufacture at 
Schenectady,” their main plant.§ Recently Henry 
Ford said: ‘ I think we are through with the gathering 
of tens of thousands of families into greater industrial 
centres. I have never hesitated to say that industry) 
at its present stage is responsible for some of the more 
painful dislocations which have come to many people. 
We attracted them from their villages and farms by 
high wages we offered. . . . But now they are going 
back; every city is much smaller than it was two 
years ago. They are going back to the country. It 
is our duty to make it worth their while to scay in 
the country.”’|} There is a possibility that in the 
future there will be a gradual disintegration of some of 
the present huge and unwieldy manufacturing estab- 
lishments in the United States, with a decentralisation 
of actual manufacturing facilities, yet a co-ordination 
of the whole through the medium of a general control. 
However, there is small chance that industries such 
as steel or sugar refining, in which size is an inherent 
advantage, will follow the trend toward smaller plants. 
A distinction is made between size of manufacturing 
plant and size of corporate unit; although there is 4 
distinct trend toward smaller plants, there is no 
tendency of as pronounced a character toward 4 
decrease in the size of corporations. 

Re-Location of Factories in Smaller Communities.—A 
subject of interest in connection with the probable 


in 





depression has left large specialised industrial centres 
stranded with thousands of men out of work, an 
immense number of small and moderate-sized plants 
have provided the bulk of employment now to be had.” 
Hard times in business are serving to accentuate 
interest in a question which has met with considerable 
discussion in management circles in recent years—a 


doubt as to whether the very large manufacturing plant 
is, after all, the most economical size of manufacturing | 


unit. 
* “ Diminishing Returns of Mass Production,’ by 
Dexter 8. Kimball, Factory and Industrial Management, 


setting can be altered by adjusting the position of th» ' January, 1933. 


disintegration of large manufacturing establishments 





* Factory and Industrial Management, August, 1932. 
reporting a speech by F. M. Feiber, Director of U.S 
Bureau of Foreign and Domestic Commerce. 

+ “A Comparison of the Rates of Earnings of Large 
and Small-Scale Industries,” by H. B. Summers, 
Quarterly Journal of Economics, May, 1932. ” 

t “ Measuring Operating Performance by the Ki 


Man-Hour,” by L. P. Alford and E. Hannum, 
| Mechanical Engineering, December, 1932. “ 
§ “ Dissolving of Concentrated Industries, by 


of 


ee V. Coes, Transactions of the American Society ‘ 
Mechanical Engineers, 1932. 
| New York Times, February 1, 1933. 
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into smaller units is the question of where the smaller} made, during 1932, of 60 American subsidiaries in| consultants they had retained. Such lessons as this 


units will be located. It has been apparent for some| Europe, that ‘“‘in some industries’ already, and in 


time that the factors which originally caused industries | many industries in the next few years, American export 
to cluster in large metropolitan centres are no longer| manufacturers must either take for themselves the 
of their original importance. In years past the small| advantages of European factory operation or com- 
town or village was isolated, with poor means of| pletely withdraw from the outstanding European 
communication and with such unfavourable living| markets.”” The more enterprising manufacturers have 


| will not be forgotten by American executives. The 
majority of American companies who might be 
| interested in locating branch plants in Europe do not 
| feel at this time that they are sufticiently strong 
| financially to risk large expenditures unless compelled 
|to. As soon as there is an unmistakable upward 





conditions as to make it difficult to attract the higher 
classes of labour and managerial skill. But the 
development of road construction, with cheap motor 
transportation and frequent communication with urban 
and other centres by "bus, the improvement in tele- 
phonic communication, and the universal ownership 


recognised for some time that in order to secure a/| trend in general business and at least nominal profits 


share in foreign markets, particularly European, it 
was essential that a portion, at least, of the manufac- 
ture of their products be completed in foreign factories. 
Thus, we have seen the establishment or acquisition 


| seem certain from domestic operations, there will be 
increased interest in expanding abroad behind tariff 
walls. The tendency in the past has been to acquire 
| a controlling interest in existing European companies, 





of factories in England, France, Germany, and other | rather than building “from the ground up”; in any 











of the automobile, as well as other advances, have! countries by General Motors, Ford and Budd in 
completely reversed the situation as to the undesira-| automobile parts, by General Electric in electrical 
bility of locating a factory in a small community. apparatus, and by Yale and Towne in hardware, to 

At the same time, the large cities have been develop-| name a few of the many. During 1932, it became 
ing along lines that must inevitably make them} increasingly evident to American manufacturers that 
progressively less desirable as manufacturing locations | the rapidity with which tariff walls were being raised, 
for those businesses not directly dependent upon|and the success of such consumer-influencing cam- 


TABLE I.—Averace Prrcentace Earntne Rare, 20-Year Prriop, or Variovs Sizep CoMPANIES 
in Various INDUSTRIES. 





Company Size: Capital in Thousands of £. 














Industry. | | 
mder KT 570 to 1,400 to 2,800to | 7,100 to 14,200 to | Over 
Under 570. 1.400. 2 800 7,100. 14,200. 28,000. 28,000. 
| 
Iron and steel .. 8-0 7-3 | 7-8 7-1 8-9 | 7-1 
Automobiles 13-6 | 17-4 14-5 | 14-1 | 9-8 17-9 
Chemicals | 20-4 | 11-8 | 10-7 8-0 7-2 17-3 
Petroleum ; | 10-6 | 11-5 10-3 11-3 | 10-9 11-7 
Miscellaneous .. | 8-9 8-9 9-1 | 8-1 | 9-3 | 9-3 
lextiles 8-0 8-4 760 OI 68 4-9 1-0 
Machinery 6-5 o-4 7-5 6-7 7-4 9-3 
Hardware 11-0 8:7 | 8-8 19-8 | 12-7 2-7 
Foodstuffs 9: 9-1 8-3 10-7 | 8-0 7-6 
me & Bae SY | | 
nearness to metropolitan markets for their success. | paigns as “ Buy British!” would shortly result in 


There is a considerable outery against the weight of | completely eliminating American products from at 
local governmental taxation, but it has been evident | least the European markets. Europe consumes 49 per 
for many years that the tax burden fell much more | cent. of all exports from the United States, and the 
heavily on the large-town manufacturers than on/ United Kingdom alone accounts for 37 per cent. of 
their small-town competitors. The graft disclosures|American exports to Europe. Further, Canadian 
unearthed in Chicago and New York, and unwise | imports were second by only a small margin to United 
municipal spending in Detroit, have been paralleled in| Kingdom. Since about one-third of the imports into 
few smaller towns on a relative scale. Another factor | these two divisions of the British Empire were for 
of importance is “‘ racketeering” in all its various | manufactured products, it will be realised that the 
forms. It is difficult for many Europeans to realise | Ottawa agreements for preferential tariffs may pro- 
the fear of the “ racketeer " that exists among managers | foundly affect the rate of development of American 
in the large American cities. Workers are often| branch plants in Great Britain and Canada. Some- 
coerced by threats and actual violence into joining | what over 1,000 American branch plants, with an 
investment of over 430,000,000/., have been located in 
| Canada in the past, to enjoy the preferences granted to 
Canadian exports to Great Britain, and to secure 
advantages in the Canadian market proper. The 
| raising, as from April 1, 1933, of the required “* empire 
content ” of manufactured goods from 25 per cent. to 
Blast-furnace operation 270-640 110-280 | 50 per cent. will undoubtedly have a marked effect upon 


es 1 
Machine-tool building fa 30-80 15-35 |many of the plants. It is too early yet to see what 
Petroleum refining 40-140 i . er 


Taste II.—Optimum Plant Size. 


Number of 
Employees.* 


Kilo man-hours 


Industry. ~ 
per Year. 








¥ Based on 2 300 man-hours per year for blast-furnace opera- Canada or migrate to England, but, no doubt, goon | 
tion and machine-tool building and 2,600 for petroleum refining, fer ae wit und it advisable to seer rage — 
per employee, | within the tariff walls and as close as possible to their 
|actual European markets. 
unions operated solely for the benefit of their organisers; | The tendency to belittle any manufacturing efforts 
small manufacturers must join “ protective ” associa- | not originating in the United States is rapidly dis- 
tions in many cases or risk personal attacks or damage | appearing ; the higher American executives are realising 
to their factories; and even many large manufac- ; 
turers pay directly or indirectly, for the privilege of 
unloading their trucks at steamship piers or at their | _ 
own factory doors. Without going further into the | 


Taste II1.—Distribution of 228 Plants Moving from 
One City to Another in 1927. 





matter, suffice it to say that while from an coonoanic | Population of — ee | Net Gain 
point of view these activities may not have any great | Community. Leaving. Entering. or Loss. 
weight on operating costs, they do have a strong effect a ae ee eee eee 
upon the attitude of managers toward plant location in bs | ' 
large cities; for in the smaller communities the | det 10,000 , 4 y an 
n 10,000 to 25,000 20 40 20 
“ racketeer,” from the very nature of his methods, is | 25,000 to 50,000 | || 14 35 21 
unable to exist. 50,000 to 100,000 -+| 18 | 0 | 11 
There are many data available in the United States | peeps ro sanane ie 7 . = 
relating to the spreading out of industry and _ the | 300,000 to 500,000 .. 13 y | = 4 
04 23 — 71 


gradual dispersion of industries formerly concentrated | Over 500,000. . 
in one locality; but very little has been done to -—— ar 
— — much of the dispersion is directly | that although it is advisable to send a few engincers 

. - le to t Ay mney = tye the centre of | 5, shop foremen abroad to train foreign workers in the 
population, an ow much to other causes. An | wavy the management wants the work performed, best 
accurate survey, undertaken in 1927 as part of a , 
national review of changes in the country’s economic | factories run by native personnel. The author recalls 
system, furnishes the most recent reliable data. From y 


the survey,* the figures in Table III have been taken. | wheels daily, which he assisted in placing in full 


. 


Obviously ns ities were > A ee . } 
Jbviously, the smaller towns and cities were the operation within five months of breaking ground for the | 


5-55 | Canadian branch plants will do, whether they will remain | 


results can be secured only by eventually having | 


|one Detroit factory for producing 10,000 automobile | 


| future expansion it seems probable that the same policy 
will be followed. 

Increasing Utilisation of Motion Study.—-There still 
exist in the United States a number of the smaller 
| factories, and even some of the larger, where scientific 
| time-study is not yet in full use; but the more pro- 
| gressive companies have already reached the natural 
limits of ordinary stop-watch analysis, and are pro- 
ceeding with the further refinement of time study 
known as motion study. A course of study in the 
subject given under the tutelage of Professor D. B. 
Porter at New York University proved so successful 
that it had to be repeated. In the class, sample jobs 
were set up in the laboratory, students took their 
own motion pictures of the jobs and then analysed 
them and developed improved methods. To secure 
| the fullest benefits from motion study it is usually 
|mecessary to take motion pictures of the jobs with 
special cameras having time-recording attachments 
|and then to engage in a frame-by-frame analysis of 
the pictures to determine ‘the one best method ” of 
doing the work. If a company is in a line of industry 
that involves many short-cycle operations, and if the 
parts worked on are not subject to frequent change in 
design, the method outlined gives excellent results ; 
but many manufacturing companies are now securing 
most of the benefits of motion study without incurring 
the expensive and lengthy analysis required by a 
| really thorough micro-motion study. These progres- 
sive companies are making motion-study analyses with 
| the stop-watch, timing each hand separately or merely 
analysing simultaneous motions separately, and are 
reserving the use of motion pictures for instruction of 
workers and foremen. 

In a glassware factory application of motion-study 
methods is stated* to have resulted in a reduction by 
17 per cent. of the force in one department, by 13 per 
cent. in another department, and to have reduced loss 
due to breakage by 14 per cent. In another plantt 

|a study of a three-man foundry job in which the 
| overall time of the operation was only 0-2 minute 
| resulted in a 40 per cent. reduction in the time required ; 
| other jobs showed savings of as much as 70 per cent. 
| The savings were in addition to the economies realised 
| some time previously by ordinary time study. Motion 
| pictures taken of factory operations have been found of 
| great value in properly training workers or in securing 
|the interest of foremen. In one company} which 
| makes over 16,000 different items in various-sized lots 
as small as 150 pieces, foremen are shown motion 
| pictures and then asked to analyse the operations and 
make suggestions for improvements. Special attention 
is directed to the development of drop delivery, pre- 
| positioning of tools, and ambidexterity. It was found 
| that foremen soon became trained in better methods, 
|not only for the job in question, but were able to 
| apply the principles learned to the new jobs which they 
| were encountering almost daily. A similar system 
| has been used with marked success in several com- 
| panies for training operators, and for teaching time- 
study men the principles of motion analysis. 

Extension of Time Study to Departments other than 
Manufacturing.—Time study is only beginning to be 
used in offices. Engineers have long felt that oppor- 
tunities existed for the simplification of office routines, 
| and for the payment of many types of office work upon 

an incentive basis, but company executives have in 
' general not been enthusiastic over the idea of having 
a stop watch used in the office. Unwarranted preju- 
dice is being overcome, and where office jobs have 
| been time-studied in a thorough manner many useful 
‘savings have been made. Tasks are quite as likely 





|to be routine in the large office as in the factory, and 


| the setting of standards of performance is quite simple. 
No variations from the usual time-study methods are 
necessary. Mr. J. Mitchell, of the General Electric 
Company’s Lynn plant, reported§ that application of 





* “ Here’s How Motion Study Cut Costs and Made 


favoured factory locations. It is generally believed | buildings ; and he also recalls by way of contrast the | Better Goblets,” by J. K. Louden, Factory and Indus- 


_ the trend is continuing with increased vigour. 
- — . hana of Liptay Branch Bye branch plant of the same company a year and a half 
Ee ae reportst as the result of a study | after the company had attempted to duplicate, on a 

> ean > ; a : | smaller scale, its Detroit performance. In fairness to | 
“re Economic Changes in the United States, | British workmen, it must be stated that the failure 
“ American Branch Plants Meet European Compe- | “@% due to an attempt on the part of the Americans 
tition,” by G. W. Parker, Factory and Industrial | in charge to belittle everything not American, and to 
Management, September, 1932. |.efuse to accept advice from the very competent local | 


| 








state of affairs apparent upon a visit to the Dagenham | trial Management, February, 1933. 


+ “Motion Study in a Job Shop,” by E. L. Berry 
and H. C. Robson, Factory and Industrial Management, 
July, 1932. 

t “ Disciples of Motion Economy,” by W. R. Muller, 
Factory and Industrial Management, March, 1932. 

§ “* Measuring Office-Machine ‘ee as a Basis for 
Wage Incentives,” by J. Mitchell, Transactions of the 
American Society of Mechanical Engineers, 1930. 
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time study and an incentive wage plan to the billing | 
department resulted in a decrease in the percentage of | 
errors from 4-0 per cent. to 1-3 per cent., with a) 
decrease of labour cost from 2-16 dols. to 1-62 dols. | 
per 100 bills, and an increase in the weekly maximum | 
wage per worker from 27 dols. to 35 dols. These | 
results are typical. On non-routine office work, little | 
progress has been made by any company toward 
developing any wage incentive methods except those 
based upon various schemes of department efficiency, 
all of which have inherent shortcomings. 

The tool-room is now receiving long-merited attention | 
from the time-study man. Practically all installations 
of incentive plans made until the present time have been 
variations of bonus system, the establish 
ment of an estimated time for completion of a task, 
and sharing the time saved on a 50-50 per cent. basis 
between worker and management. Mr. R. F. Miller, 
of the management engineering firm of Messrs. Steven 


y 


one basic 


son, Jordan and Harrison, expresses the common 
belief when he says,* “I do not believe piece work 
is practical in the average tool-room.” As _pre- 


requisites to the successful installation of a tool-room 
bonus plan it has been found that determination of 
standard times for repeated operations, comparison 
files of times required for previous jobs, and reasonably 
adequate sketches or drawings of the tools to be made, 
are essential. One American company? with a 
tool-room has developed a method for weeding out 
inefficient workers by merely preparing periodically 
an efficiency report, in which efficiency is defined 

the estimated time required divided by the actual time 
taken for job. Efficiencies were found to run from 
15 per cent. to 130 per cent. for different tool makers, 
but the same workers invariably had the high effi- 
ciencies. This company also found the same system 
applicable to repair work done on tools, which 
constituted about one-half of the tool-room’s work. 


large 


(T’o be continued.) 








CATALOGUES. 


Press A 
Messrs. Lee and Crabtree, 


received from } 


Works, 


catalogue 
W rose Brow 


leaf 
Limited, 
Shipley, gives specifications and illustrations of a wide | 
range of tools for the 
Steel Shelving.—Messrs. Libraco, Limited, of 
Cannon-street, London, specialise in the manufacture of | 
shelving for all purposes. A recent list shows e xamples of 
their Vernier steel shelving, island cases, oak shelving and | 
library equipment 
Sect 


Tools loose 


62, 


Glazing ions.—The dimensions of the standard 


B.1. window lead sections and copper glazing sections | 
are given in two lists sent to us by Messrs British | 
Insulated Cables, Limited, of Prescot, Lancashire. | 
The range of forms is great, to meet the individual | 
requirements of users 

Feed-Water Heaters.—Weir multiflow feed-water 


heaters, a product of Messrs. G. and J. Weir, Limited, 
Cathcart, Glasgow, are the subject of a catalogue issued 
by the firm. They have substantial cast-iron shells, 
with convenient inspection doors and copper tubes 
expanded into headers, the construction allowing free 
expansion with absence of leakage troubles. 

Rotary Pumps Messrs. Cramic Engineering Company, 
Limited, 97, Western-road, Southall, Middlesex, give 
particulars of their Burn positive displacement rotary 
pumps in a catalogue. These are made in standard sizes, 
with capacities up to 25,000 gallons per hour, and for a 
variety of purposes in the food trades, paint and 
industries, and for general workshop use 
A.C 


Coventry, 


} 
ou 


Messrs 


Wickman, Limited, 
have sent a catalogue | 
grinding machines, for which 
they serve agents in Great Britain and Ireland. 
Chis is more than a trade list, for it affords a great amount 
of useful information on attachments for different classes 


Centreless Grinding 
of Queen Victoria-road, 
of Lidképing centreless 


as sole 


of work, and aro on the firm's positively-driven live 
roller tables | 
Roller-Chain Wheels A complete data book on the 


with 


The 


machining and cutting of chain wheels for use 
roller chain drives has been prepared by Messrs 
Renold and Coventry Chain Company, Limited, of 
Renold Works, Didsbury, Manchester. It will prove of 
very great service to many concerned with such problems, 
for it deals with practice that can be recommended, and | 
all essential dimensions for 


limits are 


given 
Industrial Lighting 
and glareless lighting 


The provision of adequate, 
in 


even, 


factories is imperative, if the | 


output is to be kept at or near the maximum value. Its | 
achievement is only possible with suitable fittings, and | 
Messrs. The General Electric Company, Limited, of | 
Magnet House, Kingsway. London, W.C.2, have iasued | 


a& special catalogue on Industrial Lighting Equipment | 
covering the very wide range of their manufactures for | 
the purpose. They include dispersive reflectors, water 
proof fittings and lanterns, bulkhead fittings, brackets, 
standards, inspection lamps, and garage flood lights 


. Tool Costs Too High? Try Wage Incentive,” 
by R. F. Miller, Factory and Industrial Management, 
July, 1932. 


Stewart-Warner Corporation, Chicago, 
turers of automobile speedometers and other parts and 
radios and motion-picture cameras 





sheet metal industries. | 


widths and cutting-diameter ‘ 


manufac 
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Nore.—In the diagrams the figures plotted for tin and copper 
and “ standard 
for lead are for English metal, whilst those for spelter are for virgin metal. 
for steel plates and rails, and also for hematite and Cleveland pig-iron. 
for ship, bridge and tank qualities, and those for steel rails are for heavy sections. 


of the London Metal Exchange for “ fine foreign” 


steel plates are 


pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 


| JUL 
2 14 8 2022 26 28 2 4 6 10 2 6 18 20242630,£ 






12 14 18 2022 
JUNE 


4 oO 


/ 
2628 2 4 6 1012 16 8 2024 on 
JULY “ENGINEERING” 


are the official closing cash quotations 
respectively. The prices shown 
Middlesbrough prices are plotted 
The prices given in the case of 
The 


The price of quick 


” metal, 


silver is per bottle, the contents of which vary from 70 Ib. to 80 lb., and the price of tin-plates is per standard 


box, but in all other cases the prices are per ton. 


Each vertical line in the diagram represents a market day, 


and the horizontal lines represent 1/. each, except in the case of the diagram relating to tin-plates, in which 


they represent ls. each. 








Steel Shelving.—Steel shelving for books, and racks for 


periodicals, are dealt with in a catalogue received from | Service u 
Gray’s | dealt wit 


Messrs. Grant’s Office, Equipments, Limited, 58c, 
Inn-road, London, W.C.1 
Pipe Lines. of the 
pipe lines made by Messrs. Ashmore, Benson, Pease and 
Limited, Stockton-on-Tees, are illustrated in 
Joints and branches of various 


Some riveted and welded steel 


Company, 
a folder sent by the firm 








types are shown 
Rolling-Mill Bearings.—Messrs. British Timken, Limi- | 
ted, of Cheston-road, Aston, Birmingham 7, have issued 


a catalogue dealing with the characteristics, advantages 
and dimensions the bearings made by the firm for 
application in rolling mill practice. Typical examples of 
their use are well illustrated. 

Diesel-Elec Sir W.G. Armstrong Whitworth 
and Company (Engineers), Limited, of Scotswood Works, 
Neweastle-upon-Tyne, 1, have issued a brochure on 
Diesel traction, calling attention to the salient features 
and advantages of the system, and affording information 


ot 


tric Trains 


on the seating capacity and fuel consumption of standard | 
| sheet into any variety of section by pressing is dealt with 
| in a pamphlet received from Messrs. Henry Pels and 


equipment. 


Presses.—A publication received from Messrs. Taylor 
and Challen, Limited, Derwent Works, Constitution 
hill, Birmingham, illustrates some of the wide variety of | 


| press tools made by the firm. Those dealt with included 
cutting-out and forming presses, toggle drawing presses, 
| high-speed notching presses, coining plant and cartridge 
| machinery 

Electric Drilling Machines.—The all-electric ball- 
| bearing drilling machines, with finger-tip control, made 


Wall-Type Terminal Boxes.—Terminal boxes for indoor 
P to 660 volts, and for all erm | of cables, are 
1 in a catalogue sent by Messrs. T. Henley’s 
Telegraph W 7 Company, Limited, of ‘olborn. viaduct, 
London, E.C 

Electrode =e ater Heaters.—Water heating for the tem- 
perature contro] of buildings and other purposes, and em- 
ploying metal clad low voltage electrodes, is described and 
illustrated in a catalogue received from Messrs. A. 
Reyrolle and Company, Limited, of Hebburn-on-Tyne. 
The equipment is available in single standard units tor 
outputs up to 1,000 kW. 

Electrostatic Precipitation.—A well-illustrated pamphlet 
with this title, has been issued by Messrs. Sturtevant 
| Engineering Company, Limited, of 147, Queen Victoria- 
street, London, E.C.4, and describes the whole process of 
gas cleaning by electrical means, and the plant made by 
the firm for the purpose. An accompanying publication 


deals with industrial drying. Plant suitable for 4 
variety of purposes is shown. 
Folding Presses ——Machinery for the conversi: of 


| Company, Limited, 32-38, Osnaburgh-street, London, 
N.W.1. No less than 29 different types of sections are 
illustrated in formation, in the folding presses. - 


| by Messrs. Alfred Herbert, Limited, of Coventry, are 
jnow in service in many modern factories. A 
| catalogue has been receive -d from the company, which | 


shows illustrations of the of the standard designs 
made, 


undertaken with 


range 


them 


and of the various classes of work that can be | 


accompanying list deals with high-speed "bending 
straightening presses for steel sections. 


Feed-Water Treatment.—The process of Etherium trea 


+ 


ment of boiler feed waters is discussed in a booklet 
received from Messrs. Etherium, Limited, of Terminal 
House, Grosvenor-gardens, London, 8.W.1. The p? ss 


is one by which the state of aggregation of the depo=! 
in a boiler is affected, with the result that the partic! 
do not adhere to each other, or to the plates and tubes. 
The activators for the purpose are not sold, but are 
rented to the users. 
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THE BOLOGNA-FLORENCE 
‘**DIRETTISSIMA’”’. 


(Continued from page 86.) 

In our last article we gave some description of 
the ventilation system installed in connection 
vith the construction of the Great Apennine Tunnel 
on the new Bologna-Florence Direttissima line of 
the Italian State Railways. Work was complicated 
to an unusual degree, as already stated, by the 
presence of inflammable gases, particularly in the 
northern section, where it was necessary to adopt 





}it may be mentioned that cases occurred of gas 
|issuing at times at the rate of as much as 120 litres 
| per second at a pressure of 20 atmospheres, the 
main component (97 per cent.) of the gas being 
methane. It was often necessary to pump fresh 
air at the rate of 36 litres per second into the 
workings in order to dilute these gases to a point 
sufficient to render its effects innocuous to the men 
at work. It is a great testimony to the efficacy of 
all these precautionary measures and to the skill 
and forethought of the responsible engineers, that 
it was possible to limit the number of explosions to 











Fie. 24. 


precautionary measures for fighting outbreaks of 
fire and explosions, which very frequently occurred. 
In order to ensure the necessary supply of water, 
a pipe line (125 mm. diameter) was laid down, fed 
by pumping plant erected at the northern entrance, 
and operating under 10 atmospheres pressure. 
Within the tunnel, not far from the entrance, a 
storage reservoir was constructed, supplied from 
wells and from the filters in the bed of the River 
Setta. Along the tunnel a number of pumps 
were connected with the main pipe at intervals in 
order to keep the pressure as high as possible, 
and ready for cases of emergency. As a precaution 
igainst explosions, special safety lamps were 
employed which, by the variation of the colour 
ind length of flame, indicated the proportion of 
the components of the gas mixture. On account 
of the anticipated dangers from gas, special salvage 





rews were trained for dealing with any outbreak. | 
lo give an idea of the difficulty of the work and 


the obstacles met with through these gas irruptions, ! 





Srre or Great Fire Arrer Repairs. 


four. These explosions caused interruptions of 
work amounting in all to 43 working days. 

The outbreaks of fire, however, were more 
serious, and altogether were responsible for stoppages 
of work in the affected sections of, in the aggregate, 
some 250 days. The most serious fire occurred 
5 km. from the northern entrance. During blasting, 
a sudden rush of gas occurred, which set fire to 
the timbering. On the following day another 
unusually heavy explosion occurred at the same 
point which destroyed the temporary bulkhead 
built along the tunnel for ventilating purposes, as 
described in our last article. The ventilating 
system was thus destroyed, and this fact, as well 
as the high temperature produced, greatly inter- 
fered with efforts to extinguish the fire. In fact, 
it took as much as seven months before the out- 
break was finally subdued. This outbreak occurred 
on August 3, 1928, and was not quelled until 
February 14, 1929. In order to carry.on the work 


construct a by-pass tunnel round the site. This 
is shown in Fig. 23 on this page. Fig. 24 shows the 
actual point of the outbreak after repairs had been 
effected to the centring. 

But fire and gas were not the only troubles 
encountered. Water in great quantities presented 
a daily problem. The original investigations 
carried out in 1910 and 1911 had suggested that 
only limited quantities of water would be met 
with. This, however, was unfortunately not the 
case. With the progress of the work, and the 
appearance of more and more water, in some cases 
assuming the character of inundations, the original 
installation of three reciprocating pumps soon 
| became insufficient to cope with the trouble, and 
the plant had to be several times increased in 
capacity. In the end, no less than 27 electric 
pumps, having a total capacity of 971 litres per 
second, and absorbing 5,920 h.p., were at work. 
In all, 22,800,000 cub. m, (5,016 million gallons) of 
water were pumped from the tunnel, this alone 
giving some indication of the difficulties which had 
to be overcome. Figs. 27 and 28, Plate IX, and 
Fig. 35, page 172, show the main pumping plant 
situated at the passing station, and between the 
two inclined shafts. The two drawings form part 
of one plan, joining on the line XX on the right of 
Fig. 27 and the left of Fig. 28. The original three 
reciprocating pumps are to be seen in Fig. 27. 
The sections of the tunnel at this point, given in 
Figs. 32 and 33, page 172, show, in one case, the 
position of the pumping station within the tunnel, 
and in the other the delivery main carried up one 
of the inclined shafts. 

With the exception of a length of 4 km. in the 
northern portion of the tunnel, and for the first 
780 m. in the southern part, strata of clay, 
alternating with layers of sand were encountered 
everywhere. The influx of water often assumed 
a torrential character, and sometimes real waterfalls 
broke out, so that the water issuing from the 
southern portal amounted at times to 600 litres 
per second, and that delivered by the central pumps 
at the bottom of the shafts to 300 litres per second. 
The most powerful burst occurred at station 5778 
from the south entrance, where the waters broke 
in in the form of a cascade at the rate of 300 litres 
per second. This is shown in Fig. 25, page 160. 
Another serious irruption was that at about 1 km. 
distance from shaft No. 1 towards Bologna, at the 
rate of 178 litres per second. In these cases, the 
water spouted a distance of 20 m. through the holes 
drilled for the advance headings, at a pressure of 
15 atmospheres. The greatest difficulties were 
encountered in the attempts to stop the flow at 
station 5778. To effect this, a wall 3 m. thick was 
constructed, into which were built nine steel pipes 
of 175 mm. diameter, to allow the water to escape. 
At the same time, seven pipes of smaller dimen- 
sions. from 5 m. to 7 m. long, were driven through 
the walls in perpendicular and oblique directions 
with regard to the working face. Through these 
pipes, first a grouting mixture of cement and 
sand, then cement alone, and finally a mixture of 
cement, wood and metal scrap, was forced. This 
method of using a grouting mixture of sand 
and cement succeeded well at 1 km. from shaft 
No. 1, but it failed, as did all the other methods 
tried, at station 5778. Even this trouble was finally 
overcome by the sustained and extraordinary 
exertions on the part of the men, working waist- 
deep in the water, so that anxiety as to the success 
of the work was fortunately allayed. At one time 
it was thought that the whole undertaking would 
have to be abandoned on account cf this particular 
burst. 

During the lining of the walls with masonry 
work, the water working through was collected by 
means of drain pipes fitted between the lining and 
the natural rock and discharged into a main channel. 
At station 5778, a special arrangement for dissipat- 
ing the force of the influx was introduced, and the 
water, after the completion of the lining, was 
brought out from the bottom through this. In 
places where water came through over a con- 
siderable area, the back facing was lined with 
galvanised sheets, and the interspace between the 
back of the lining and the rock was filled with dry 





it was necessary to seal off this section and to 





stone rubble. In spite of all precautions, water 
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continued, however, to work through over practically 
the whole length of the tunnel, even after the lining | 
had been finished. 

In the case of steam traction this would have 
been of minor consequence, but in the case of 
electrified lines, the continuous dripping of water | 
upon the contact lines and the existence of a wet | 
coating on the insulators may give rise to trouble, | 
a danger which becomes accentuated, of course, | 
at low temperatures when the water freezes and | 
forms icicles. It was, therefore, of the utmost | 
importance that the crown should be waterproofed 
In the case of the Great Tunnel and of the Monte 
Adone Tunnel (7,135 m.), the whole central part 
of the crown over a width of 7 m. was waterproofed. 
In the other tunnels, a strip corresponding to the 
tracks was waterproofed. The procedure adopted 
was as follows: For each section of the crown, 
6 m. long, a number of holes (3 to 5) were drilled | 
by means of pneumatic hammers, and through | 
these holes a grout of cement and sand mixture was 
forced in by means of compressed air mixer- 
injectors. The mixture was in the proportion of 
500 kg. of cement to each cubic metre of sand. | 
The compressed air for drilling and grouting was | 
obtained from the compressors in the power houses 
previously mentioned, or from motor compressors 
installed on trolleys. The working pressure was 
7 atmospheres. Working platforms and gantries | 
on wheels, running on the service line, facilitated 
operations. Grouting operations were carried out | 
over a distance of about 4,700 m. (2,700 m. from 
the south entrance and 1,800 from the shafts), 
the average cost, including material, was 125 lire 
(about 2/.) per linear metre, which corresponds to 
about 18 lire per square metre (or 6s. per 10 sq. ft.). 
Though the results were satisfactory, dripping was 
not, however, completely stopped, and to ensure 
complete impermeability of the crown it was | 
necessary to waterproof the face, this operation 
naturally being greatly facilitated by the previous 
yrouting. 

Before the final treatment, the surface was 
roughened and thoroughly cleaned with steel | 
brushes, after which it was thoroughly washed by 
jets of water under pressure, at the rate of 700 litres 
per minute. All joints between bricks or masonry 
were cleaned of mortar by means of tools driven 
by compressed arr, particular care being devoted 
to this work which, as previous experience in other 
tunnels has shown, is of the very greatest import- 
ince. Two coats of the waterproofing mixture | 
were then applied, the total thickness of the two | 
coats averaging 2) cm. The mixture of the first 
coating was composed of cement alone mixed with 





| 


1 waterproofing preparation, which was used either | 


pure or diluted with a maximum of four parts | 
of water, according to the amount of the seepage. | 
For the second coating, a mixture of cement and | 
sand, in equal parts with the diluted waterproofing, | 
was used. In the Monte Adone Tunnel, the first | 
coat (without waterproofing) was applied by | 
means of Cement-guns, while the second coat of 

mixture (600 kg. cement, 1 cub. m. sand, and 

42 kg. of waterproofing solution) was applied by 

hand. In the Great Tunnel, all coats were applied 

hy hand. The votal average cost of waterproofing 

amounted to 37 lire (about 12s.) per square metre. | 
The cost of the work on the lengths carried out | 
from the shafts amounted to 43 lire (about 14s.), | 
the higher price being due to the greater expense 
involved in transporting the required materials, and 
to the fact that the crown is constructed in 
masonry, whereas in other parts it is in brick. 





Reference has been frequently made in the fore- | 
going to the inclined shafts which were provided | 
to make the central part of the tunnel accessible, | 
so that work might be pushed on expeditiously. | 
In these shafts cable railways were installed, each | 
worked by a 150-h.p. motor. The section, Fig. 33, 
page 172, as already stated, shows the junction of | 
one of these shafts with the tunnel which is here of | 
enlarged section to provide for the passing station. | 
The view given in Fig. 34, page 172, also shows work | 
proceeding at the bottom landing of one of the | 
railways. The trucks had seating accommodation 
for 30 men, and the trolleys a load capacity of | 
2 cub. m. During the earlier part of the work, 
each cableway was capable of dealing with 400 tons 
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THE BOLOGNA-FLORENCE “DIRETTISSIMA” LINE OF THE 
ITALIAN STATE RAILWAYS. 


(For Description, see Page 159.) 





















































Control Room 


4 3 
CS Cp Cp Gy 
Transformer Room I 
ees ee 8 

































Shaft No. 2. 






5-08 





a= $6G-—— 0-70 =, ~- 
_}! 250Dia. 



























#3 j 88°30.20->/ \s}99'29:40° | 
mr et -—.... — 3 1} . ’ r 
(as Pas has! Controllers it — Li Ascis of Direttissime fe. 
Transformer j | H ' anon 
ae * oe : Room 1 i i 




















prreeee 





































































































f ™ 
“ 
4 
3 














bs ‘ ous, | | - Lehr} Brrr t J 
= mS ” 3572-* L201. I . 
a Ll f : < q ~-5010 










































































= — +. 
——— 
inne SV peo, DIAGRAM OF RUN OF TTT TTT] 
WINDING ROPE ee a 
4 anh = iia } 
eS = — HOI 7 
Zi an Zin YA (4580.8) LNs : os pet P “ —_ 



























—s 
(T'o face page 160. Sort 
7c} 















AUG. 17, 1934 _ 


ENGINEERING. 





161 








a day at an average speed of 2 m. per second. 
Later on, more powerful plant was installed. As 
in the previous one, the wear of the steel ropes 
had been very considerable, necessitating frequent 
renewals, the new plant was designed with a view 
to reduce wear to a minimum by making the three 
4-m. diameter driving pulleys mechanically inde- 
pendent of one another by driving them with 
three 75-h.p. motors in parallel. This improved 
arrangement is shown in Figs. 29 and 30, Plate 
[X, the inset diagram showing the run of the ropes, 
while Fig. 31 shows a cross section through the 
inclined shaft. The motors were 600-volt, 72- 
ampere, 50-cycle machines, running at 720 r.p.m., 
the drive embodying a 720 : 155 reduction gear, and 
the new plant was capable of raising two trucks, 
each loaded with 1-70 cub. m. of excavated material, 
atatime. Fig. 26, on the opposite page, shows one 
set of winding gear. The steel traction ropes were of 
the six-strand flattened triangular type, with 
hemp core. They had a diameter of 44 mm., 
(1? in.), the weight being 8-37 kg. per linear metre 
(5-63 lb. per ft.), and the breaking strain 140-160 kg. 
persquare millimetre. The brake gear was equalised 
for the three driving pulleys, both hand and electro- 
magnetic sets being provided. Each plant was 
further provided with a compensating rope and 
tensioning device at the bottom of the shaft. These 
ropes had a diameter of 32 mm. (1} in.). The 
maximum quantities were carried during the month 
of May, 1929, when 13,520 cub. m. of excavated 
material, and 5,014 cub. m. of building material 
were handled, the daily average being 686 cub. m. 
The energy consumption was 1,747,000 kWh. 
(To be continued.) 








THE DEVELOPMENT OF AGRICUL- 
TURAL MACHINERY IN ENGLAND. 


By G. E. Fusse.v. 
(Concluded from page 136.) 


To revert to the other types of tillage implements, 
it has been said that there were harrows with wooden 
tines, harrows with iron tines, and bush harrows 
in the middle of the Sixteenth Century. There is 
little doubt that the design of these types of harrow 
was improved in various localities by enterprising 
farmers, but there is no written record confirming 
this idea, and we learn little about innovations and 
types of harrow until the Eighteenth Century. 
Several didactic writers of that century amused 
themselves by drawing sketches of the triangular 
harrows, square harrows, rectangular harrows, and 
other eccentric shapes. These were adopted, or 
said to be adopted, because the various writers 
wanted to ensure that a sufficiently fine tilth was 
obtained by means of getting all the ground over 
the area covered by a harrow moved by one of the 
tines. It is interesting to study some of the efforts 
made to show that this end was secured, but up till 
the Eighteenth Century, at any rate, the major 
portion of the harrow was made of wood, although 
the iron tine was almost uniformly adopted. An 
innovation was the kind of “horse hough” that 
Jethro Tull recommended, and adaptation of his 
ideas led to the introduction of the modern culti- 
vator. During the latter part of the Eighteenth 
Century there is at least a large amount of pictorial 
evidence that inventors were engaged upon the 
production of implements which can only be called 
cultivators, very similar in general outline to this 
modern type of tool. Many of these implements 
had different shapes of tine, either having a flat 
spear-shaped hoe on a rigid bar or a diamond hoe 
or straight point, and so on. It would be difficult, 
however, to indicate fully the variations and the 
peculiarities which have led to the evolution of the 





modern types. 

With regard to the roller, something similar may | 
said. Throughout the Seventeenth and Eigh- 
teenth Centuries, discussion took place regarding 
these implements which were by no means univer- | 
sally used, but limited to very restricted areas, | 
Mention has already been made of the tree-trunk 
type of roller and the stone roller. Towards the 
end of the Eighteenth Century, iron rollers were 
introduced, and provision was made for weighting 
them more heavily by having a receptacle fixed 


be 


above the actual roller in which could be laid the 
stones or any other heavy material that might be 
handy in order to increase the pressure upon the 
land. In the early years of the Eighteenth Century 
there was some discussion of a thing known as the 
“Spiky ” roller, but it was not, perhaps, until the 
time of John Randall* that this machine became 
real rather than theoretical, although this is by 
no means definitely established. Prior to the 
introduction of the roller, its function had been 
performed by an implement known as the “ Clodding 
beetle,” a hand implement with a heavy butt which 
was simply lifted up and dropped on the soil for 
the purpose of breaking it up. Knowledge of 
materials enabled the makers of iron rollers to 
introduce various innovations early in the Nine- 
teenth Century. One of these was to split the roller 
into halves so that each half of the cylinder worked 
independently ; but there were certain disadvan- 
tages with this type, and a roller made of a number 
of independent wheels, fitted closely to each other 
on the same axle, was introduced. About the 
middle of the Nineteenth Century the “* Cambridge ” 
roller and the “ Crosskill’’ roller were patented. 
These implements, the plough, the harrow, the 
cultivator and the roller, form the hierarchy of 
tillage implements. Even to-day, although disc 
harrows and disc ploughs have been introduced, all 
these comparatively simple implements have been 
modified so as to suit them for use with the internal- 
combustion engine tractor. 

It is now, however, nearly 100 years since | 
suggestions were made for combining the whole 
of the preparation of the seed bed into one opera- 
tion. Charles Wren Hoskynst suggested the possi- 
bility of rotary tillage because it seemed to him 
ridiculous that steam power should be utilised in 
such a way as to require horizontal pull rather than 
to create the revolution of an implement. The idea 
remained moribund for a good many years, but the 
internal-combustion engine has provided an oppor- 
tunity for its revival, although some steam traction 
manufacturers attempted to develop the idea 
during the latter part of the Nineteenth Century.§ 
They were not altogether successful, and it is only 
with the coming of the internal-combustion engine 
that this idea has entered the realm of practical 
farming, and even now, although there are two 
large machines capable of doing arable cultivation, 
it is mainly in the small cultivation of market 
gardens and orchards that the rotary cultivator is 
found to be most effective. 

It was, of course, the introduction of the root 
crops in the early part of the Eighteenth Century 
that gave Tull his opportunity to introduce the 
“ horse-houghing husbandry.” The application of 
a root culture to cereal crops was not, however, a 
success in his hands, although he maintained that 
it was possible to grow wheat continuously on the 
same land without the addition of manure by this 
means. The necessity for inter-row cultivation of 
root crops, however, led the farmer of the Eighteenth 
Century to adopt some of the many ideas that were 
introduced along this line, and we are to-day still 
awaiting the perfection of the machinery for this work. 

Along other lines, however, great strides have 
been made. These particularly apply to the 
harvest and to the threshing of the harvest. The 
gathering of the harvest was, like the preparation 
of the seed bed and the sowing of the seed, a matter 
of arduous manual labour by many hands as 
recently as one hundred years ago, and the methods 
adopted were not only traditional, but were abso- 
lutely stereotyped because they were the result of 
centuries of experience. It is true that some 
attempts had been made to facilitate the work by 
the addition of a cradle to the sickle and similar 
primitive ideas, but it was not until the end of the 
Eighteenth Century that an attempt was made to 
revive the heading cart, which seems to have been 
used in Roman days, the tradition of which at least 
remained extant in some parts of France,|| It is 





* The Semi-Virgilian Husbandry, 1764. 

+ Spencer and Passmore. Agricultural Implements and 
Machinery, Science Museum, 1930. 

t Talpa ; or the Chronicles of a Clay Farm, 1852. 

§. Cf. Dan Pigeon, “ The Evolution of Agricultural 
Implements,”’ Jour. R.A.S.E£., vol. liii (1892). 

|| Spencer and Passmore, op. cit., and Dan Pigeon, 
op. cit. 





not easy to disentangle truth from fiction in regard 
to this machine. It is possible that the introduction 
made towards the end of the Eighteenth Century 
owed something to classic design, but it is quite 
certain that the machine was not adopted in 
practice. The idea was, however, in circulation, 
and various machines were placed upon the market, 
such as that of John Common, of the Society of 
Arts. 

The first practical machine was that of the 
Rev. Patrick Bell, but, like other inventors of 
agricultural machines, Bell did not receive the 
approbation he should have, and it is doubtful 
whether his machine is anything more than the 
progenitor of the modern one. It is certain that 
in America, a few years after his invention, the 
McCormick reaper came into the picture and it is 
to the re-introduction of the machine from America 
that the modern British reaper and combine owes 
its pre-eminence. It was at the Grain Exhibition 
in 1851 that these machines were first brought to 
the notice of the public,* and it was to the action 
of such people as John Joseph Mechit that they 
first were brought to public notice in actual practice. 
They did not, however, spread with any great 
rapidity, and it was probably not until the °90’s 
of last century that the use of the reaper could be 
said to be by any means universal. By that time, 
of course, the reaper had also become a binder, and 
the original wire-tying apparatus had been adapted 








|a blade to escape them.” rac’ 
| cally all the available labour force of the district 
| was called upon to get the hay, and indeed often 


| for string tying. 


Perhaps fifty years before the invention of a 
practical reaping machine, there were a few threshing 
machines distributed up and down the country, 
although it was something like 100 years before 
the reaping machine was perfected that the threshing 
machine was invented, i.e., 1734. By the time 
the county reports were being prepared for the 
old Board of Agriculture in the °90’s of the Eigh- 
teenth Century, threshing machines were fairly 
widely distributed, although they were only units 
in each county and the machines were stationary 
in type and of very substantial construction, 
being based upon the designs of Andrew Menzies, 
who had patented his idea in 1788. Other inventors 
followed his lead, and by the early years of the 
Nineteenth Century portable threshers were well 
known, especially in the Midlands.{ Thence to 
the threshing drum, as we know it, was a small 
step, and the adaptation of the portable engine 
to drive it was a simple matter when that engine 
became available. 

Besides the improvements and adaptations 
introduced into arable farming, the grazier, who 
was, by the way, not usually in earlier times 
separated completely from the arable farmer, has 
to thank the engineer for inventions which have 
made getting the hay harvest a relatively easy 
task. These developments have for practical 
purposes taken place during the past century. A 
hundred years ago all stages of hay-making were 
carried out by manual operations, with great care 
to preserve the colour and scent of the finished 
article. Ernle$ describes the work in some detail. 
The grass was, he says, mown by scythes and fell 
into swathes. “These were broken up by the 
haymakers, drawn with the hand-rake into win- 
drows, first single, then double. The double 
windrows were pulled over once, put first into small 
cocks, then into larger, which were topped up and 
trimmed so as to be shower-proof, and finally 
arranged in cart-rows for pitching and loading. 
Women, working behind the carts, allowed scarcely 
This meant that practi- 


enough the farmer had to rely, not only for the 
hay harvest, but also for the corn, upon travelling 
gangs of migratory labour from Wales, Ireland, 
the North of England and Scotland, in order to 
get this large amount of work done in seasonable 
time. 

So early as 1814 a patent was taken out for a 
horse-drawn hay tedder, and a number of these 





* Jour. R.AS.E., vol. xii, 1851. 

+ ‘‘How to Farm Profitably.” 1859. 
R.A.S.E., vol. xiii (1852) and vol. liii (1892). 

t Spencer and Passmore, op. cit. 


§ English Farming, Past and Present. 
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machine was, however, extensively modified in the 
next sixty years, because the early examples treated | 
the grass too roughly and scattered the swathes too | 
widely. By 1890 farmers had been provided with 
a machine which more or less imitated the action | 
of a man using a fork, but this machine was not | 
found to be altogether satisfactory. 

The horse-drawn mower developed along parallel | 
lines with the reaper, since the primary operation | 
of cutting the grass was much the same as that | 
involved in cutting the corn, and its use had been 
gradually spreading from the middle years of the | 
Nineteenth Century. The swath left by the mowing 
machine was thicker than that left by the scythe, | 
but unless it was very thick the hay cured just as | 
well. The tedder, an earlier attempt to mechanise 
the work, therefore began to go out of use, and 
was replaced by the new swath turners and by'| 
side-delivery rakes. The horse rake, which was 
invented about a century ago and came to this 
country from America, received a great deal of 
attention at the early shows of the Royal Agricul- 
tural Society and is freely commented upon in the 
reports on the exhibitions of implements made at 
the annual shows.t This implement had reached 
nominal perfection at about the same time as the 
hay tedder entered into the realm of practical use. 
It was a single-horse implement, the pair-horse 
rake and the double rake being twentieth-century 
improvements. 

The work of lifting the hay crop from the cart- 
row into the wagon and pitching from the wagon on | 
to the stack is, obviously, work of a very heavy 
type when it is done by hand, and it was a slow 
process, the delays in which involved great risks | 
to the securing of the crop. The hay-loader intro- 
duced a new element into the work, and the most 
modern types are necessarily a great deal more 
efficient than those first produced. The loader was 
at first only used for picking up the rows for the 
wagons, the implement itself being an attachment 
hauled behind the wagon and loading automatically 
as the wagon was drawn along the field. The 
facility with which the hay-loader did this work | 
led to its being adapted for use at the stack, and 
the elevator now reduces the labour of forming the 
hay-stack from the loads carried to it by the wagon 
to a minimum. Rudimentary help had also been | 
given to this process by the haystacker, a cumber- 
some contrivance, and, of course, the hay-fork plays 
its part in gathering. 

For practical purposes the horse era may be said to 
have reached its apotheosis at the end of the Nine- 
teenth Century. It is true that the steam engine, 
both in the form of a portable engine and a traction 
engine, had introduced a new form of power to the 
farm, but it was not till the invention of the internal- 
combustion engine that a form of tractor was 
perfected that could be said to fill the place formerly 
taken by animal traction with some completeness. 
The innovation has played so great a part in the 
modification of farming implements and farming 
processes that its effect demands separate treatment 
in an article of this kind. 

The effect of the invention of the internal- 
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combustion engine on the whole range of life has 
been very great, but nowhere has it been more 
marked than in the realm of farming. The provi- 
sion of a comparatively small and cheap machine 
which would provide mechanically the haulage | 
facilities which were formerly dependent upon the 
powers of numerous cattle has placed before the | 
world the possibility of enhanced agricultural | 
production and the adoption of new standards of 
engineering that would have been impossible with 
the limited resources «f animal traction. In this 
country the tractor did not come into prominence 
until the European War, and at that time it was 
found necessary to import large numbers of machines 
of this type from the United States, where it had 
obtained a more general acceptance and was in 
practical everyday use, at least in some areas. | 
The United States cannot, however, be allowed to | 
take the whole credit for the adaptation of the | 
internal-combustion engine to the needs of farm | 
haulage, although in the minds of the general | 


. cit. 
R.AS.E. 


* Spencer and Passmore, o 
t See early numbers of the Journal. 


field. This is not exactly true. The first farm 
tractor was invented in this country, known as the 
“Tvel.”” It was, of course, compared to the modern 
tractor, as cumbersome and as unwieldy an 
implement as the early types of motor-car, but 
there is no doubt that we in this country should 
have developed the machine in the way that proved 
impossible when the whole of the engineering 
industry was turned to war production. 

Just after the War large numbers of machines 
were tested,* and many of them now, when one 
looks at the illustrations that are still extant, have 
an element of humour in their composition. They 
are little more than adaptations of the conceptions 
of the manufacturers of motor-cars, although in 
construction the tractors were a little more rough- 
and-ready and were designed with a heaviness of 
construction that would enable them to stand the 
strains imposed upon all machinery that works upon 
the land. 

Very few of these numerous types of machine 
survive to-day, and in general it may be said 
that the existing types of tractor fall into two 
the type which is dependent upon 
a wheel drive, and the type which has a creeper or 
caterpillar drive. There is also a diversity in the 
type ofengine. Not only is the wheel type provided 
with a petrol or paraffin- burning internal-combustion 
engine, but some designs have been fitted with 
engines. 

Even in its early days the tractor indicated the 
possibilities of improved methods of cultivation, 
sowing and harvesting, but inasmuch as the machine 
has only been really available in this country, for 
a period of little more than a decade, the adapta- 
tion of implements has been slow, and the innova- 
tions that have been made have been rather in the 
nature of the adaptation of the designs of implements 
developed in the States, where the tractor has 
naturally found greater scope for its activities. 
So far as the preparation of the seed bed is con- 
cerned, the tractor provides the possibility of a 
much more rapid ploughing with a three-furrow or 
four-furrow plough, according to the power of the 
machine used, or it provides the possibility of the 
rougher type of work, to which we are not altogether 
accustomed, but which, nevertheless, in certain 
light soils provides an adequate seed bed when the 
multiple-dise plough is used. This is in the nature 
of a revolution in the matter of ploughing because 
there is little or no attempt to invert the soil, the 
dise plough, performing an operation more in the 
nature of a stirring and fractionating action. The 
dise plough is, perhaps, not altogether suitable 
for heavy-land cultivation and may be subjected to 
some criticism, because difficulty is experienced in 
adjusting it so that it may penetrate the soil, as 
if not adjusted at a suitable angle it will be found 
that the most powerful tractor will experience 
difficulty in putting it in motion. Other seed-bed 
preparation machinery has had to be developed to 
suit the extended powers of haulage provided by 
the tractor, in order that full use may be made of 
the extra power placed at the disposal of the farmer. 
For this reason a wider harrow and a wider roller, 
as well as more capacious seed and manure drills, 
have been adopted. Clearly, no finality has yet been 
reached in the design of implements for the prepara- 
tion of the seed bed, and further experiment will 
probably lead to modifications in all the ideas at 
present applied to the ploughing of land. 

The power of the tractor, too, has had an effect 
upon the design of seed and manure drills, but here 
a certain amount of experimental work has been 
done towards the perfection of these machines. 
It is not only on account of the additional powers 
provided by the tractor that modifications have 
become imperative in these machines, but the 
progress of chemical science has provided the farmer 
of to-day with a type of artificial fertiliser that is 
quick-acting and very stimulating, so that very 
much smaller quantities than used to be necessary 
are required to be spread. Drills have been designed 
which make it possible to distribute small quantities 


* Demonstration of Agricultural Tractors and Ploughs, 
Highland and Agricultural Society, 1917. Report on 
the Tractor Trials at South Carlton, near Lincoln, 1919, 
Society of Motor Manufacturers and Traders, 1919. 





machines were being used by 1830.* This type of! public, no doubt, the States were the first in the lof fertiliser, and the trials which have been con- 


{ducted show that uniformity of distribution can 
be secured. The technique of experimental work 
has not reached finality, and trials which have been 
carried out by spreading manure over sheets 
of paper have not been found to reproduce the 
trail conditions in the field, but the work that has 
been done in this direction has, at least, afforded 
some indication of the possibilities of improvement 
in this type of implement. 

The uniformity of distribution which is required 
with the manure drill is even more important in 
the seed drill, and here again experimental work is in 
progress that may lead to modifications of design in 
the machine that is to be used behind a tractor. 
Clearly, the best kind of drill is likely to encounter 
difficulty in its working parts owing to uneven- 
nesses of the ground surface and to unevenness in 
a wider sense where the contours grow steeper. 
Attempts are being made to overcome the difficulties 
of internal design which result in irregularity of 
delivery of the seed owing to the construction of 
the machine, and the difficulties which arise from 
'the results of the bumping of the wheels, by 
| obstacles in the soil itself, or by the lumpiness of the 
soil. It is no longer to be feared that seed sown 
| through a drill is likely to suffer mechanical damage, 
|and it has been found that the cup-feed type of drill 
is adequate on level surfaces, but that the force- 
feed type is superior on the heavier type of land 
likely to be more cloddy, and in hilly fields.* 

Although the tractor has, however, provided oppor- 
tunities for the more rapid performance of the 
primary operation of preparing the seed bed and 
for the combination of the operations of sowing, 
harrowing and manure distribution, it is not here 
where the most marked progress has been made. 
Even before the coming of the tractor the combine 
harvester had been invented, and the huge machines 
of the initial era of the late ’80’s and early °90’s 
of last century were drawn by a large traction 
engine or by 30 or 40 mules.t Experience has 
now shown that a much smaller machine is, as 
a general rule, more utilitarian, and that the power 
of the average tractor is sufficient to draw a 
combine harvester with a 9-ft. or 12-ft. cut. It 
is, perhaps, early days to sum up the conclusions of 
the already extensive literature which has dealt 
with the use of the combine harvester in this 
country, and it is sufficient to say here that with 
the design of modified types, which seem likely 
to be adequate for British conditions, the combine 
harvester will become as usual a feature of the 
harvest as the reaper binder has been for the past 
twenty or thirty years. 

The conclusion that one is forced to come to 
in considering the development of agricultural 
machinery in this country is that, while progress 
was being made prior to the Nineteenth Century, 
it was extremely slow, and that during the Nine- 
teenth Century more rapid development took place, 
and many of the operations were rendered far more 
easy by the introduction of new implements designed 
for horse traction. It is, however, with the coming 
of the tractor that the greatest proportion of 
manual labour has been, at least in posse, removed 
from the farm. At the same time, it must be 
pointed out that, in spite of the very large amount 
of writing there has been on the subject, the degree 
of mechanisation that has yet been applied to 
farming in this country is very small when it is 
compared with the possibilities that engineering 
has provided. 








Lioyp’s Wreck Sratistics For 1933.—The statistica 
summary of ships totally lost, broken up or condemned 
which is published by Lloyd's Register, shows that 
during 1933 the gross reduction in the mercantile marine 
of the world amounted to 1,029 ships, totalling 2,791,160 
tons. The corresponding figures in 1932 were 651 ships 
and 1,751,557 tons. Of this total, which excludes all 
ships of less than 100 tons, 930 ships, making 2,733,455 
tons, were steamers or motorships, and 99, making 
57,702 tons, were sailing ships. The tonnage broken up 
during 1933 amounted to 2,435,305 tons, as against 
1,378,193 tons in 1932, an increase of 1,057,112 tons. 
The actual casualties, however, showed a decrease of 
17,039 tons. 





* Cf. Publications of the South-Eastern Agricultural 
Col , Wye, Kent. 
+ Leo Rogin, The Introduction of Farm Machinery " 
| its Relation to the Productivity of Labour, 1931. 
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FLOW NETS FOR SOIL-SEEPAGE 


PROBLEMS. 
By Samvet Suxv.irs. 


One of the most fascinating and valuable applica- 
tions of theoretical hydrodynamics to practical 
hydraulic engineering problems is the use of flow 
nets or conformal representation. H. Kulka* has 
recently shown how this method can be employed 
to determine the forces acting on gates and movable 
dams, and the hydraulic engineer can also avail 
himself of this handy device for problems of flow 
through soils, such as seepage and underflow. 
Below is a brief statement of Continental European 
practice in the use of flow nets in seepage problems, 
dealing with methods developed by Forchheimer 
and Schoklitsch. 

The flow through soil which is not too coarse 
follows Darcy’s law: u=&kS, in which wu is the 
rate of percolation in cubic feet per second per 
square foot, k the permeability of the soil in feet 
per second, and § the slope of the hydraulic grade 
line. The velocity of flow through the soil is thus 
proportional to the first power of the slope, and 
follows the same law as frictionless fluids. If h is 


__ i 






Sani ma. 


This is the equation of the curves of equal piezo- 
metric level; in hydrodynamic terms, the lines of 
equal potential or the equipotential lines. The 
streamlines are everywhere perpendicular to the 
lines of equipotential. The network of lines 
everywhere perpendicular to each other obtained by 
drawing the streamlines and the lines of equipotential 
is called a flow net. Between two streamlines the 
flow is constant. In Fig. 1, let dn be the distance 
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Fig.3. COMPUTED HYDRA‘ 
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the height of the water level, above a datum, in 
a piezometer tube connected to a point in the soil, 
the co-ordinates of which are x, y, z, then it can be 
shownt that 
Sh Sh Bh 
S22 5y" 52 
This is of the same form as the general equation 
for the flow of frictionless fluids if h is regarded as a 
potential function. The significance of the above 
is this: In soil that is not too coarse, water flows 
between given boundary surfaces in the same paths 
that a frictionless fluid would follow, i.e., perpen- 
dicular to the surfaces of constant A or constant 
piezometric level. Most hydraulic problems involve 
only two-dimensional flow, that is, flow in planes 
parallel to the y-axis. For this condition equation 
(1) assumes the simple form 
Fh Kh 


ty tsa? ° . - (2) 
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|the equipotentials. 


between two lines of equipotential measured along 
the stream line and therefore perpendicular to the 
equipotential lines. Let dh be the difference in 
potential (drop of the hydraulic grade line) between 
dh 
dn 
The discharge between two parallel, vertical planes, 
a distance of one apart and two streamlines* a 
distance of d s apart is 
dq=udA=kSdA ° - (3) 

in which dA is the cross-sectional area of flow. 
Finally, 


The slope is then S = 


dh 
dq=k.— .de—1 ° 


This is the fundamental law of the flow net for 

practical engineering purposes. It is the law of 

the flow through any rectangle of the flow net. 
Consider a flow net with only those streamlines 





Der Eisenwasserbau, Vol. I. 


* It should be remembered that the streamlines are 


drawn between which the discharge 'dq is equal, 
and with only those equipotential lines between 
which the drop d h in the grade line is equal. Then, 
according to equation (4), since k is also a constant, 


the ratio 4% is a constant for all rectangles, and 


ds 
dq = constant = constant . > - - (5) 











* 
t P. Forchheimer, Hydraulik, 1930, page 73. 








the traces of the stream surfaces on the vertical planes. 


If dq and dh are chosen so that each rectangle 
Fig.4.FLOW NET 
\/ 
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becomes a square, the entire flow net will be com- 
posed of squares. In practice, the flow net com- 
posed of squares is used. The application of this 
method to several practical problems will now be 
shown. 

In Fig. 2* the cross-section is given of a dam 
founded on a pervious stratum underlain by rock. 
The dam is provided with an upstream and a down- 
stream sheet piling cut-off. It is desired to deter- 
mine the seepage under the structure and the uplift 
acting on it. The outline of the substructure is the 
first streamline. A second streamline is drawn 
approximately parallel to it, and the space between 
is divided into squares. The squares will, of course, 
be approximate, and will not have equal sides, but 
this does not invalidate the method. These squares 
also determine the position of the underlying row 
of approximate squares and the third streamline. 
This graphical construction is continued to the 
surface of the impervious stratum or the rock line. 
The latter is also a streamline and the last streamline 
should coincide with the rock line. Generally, the 
first graphical construction will result in a final 
streamline that intersects the rock line. It is then 
necessary to change the second streamline and the 
others successively, until the last streamline coin- 
cides with the impervious stratum. In this way, 
the flow net is obtained. It should be remembered 
that since the river beds above and below the dam 
are equipotential lines, the streamlines are per- 
pendicular to the river bed at these places. In 
Fig. 2, the drop from headwater to tailwater is H, 





* Schoklitsch, Graphische Hydraulik, 1923, page 68. 
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while is the number of squares in each flow strip 
between two adjacent streamlines. The loss of 
head in each square is 
H 
AH 

Since the length of a side of the square is 4 s = A 7, 
the slope of the hydraulic grade line along a square 
is 

AH H 

As nia 


of flow two 
a distance of one apart 


(6) 
The bet ween 
parallel, vertical planes 
and two streamlines a distance of 4s apart is 
AA 1-38. The discharge through this area, 
Or in the strip between two streamlines is 


cross-sectional area 


AQ=wAA=ESAA 


H AH 
As 
nie n 
If there are m such strips under the dam, the total 
seepage per unit length of dam is 


mk H 
n 


(9) 


and 


In Fig 2. k 
" 44 


00-0459, H 6-6 ft.. m 8, 
The seepage per foot of dam is 0-055 cub. ft 


. » H 
persecond. Since the loss of head in each square 1s 
n 


the uplift acting on he structure can be easily 
determined. Its variation along the structure is 
shown Fig. 2. For comparison, the uplift as 
actually measured at the Colorado River Dam is 
presented 3.* The resemblance of the 


in Fig. 
general form of the uplift line will be noticed. 

The conformal representation of the flow around 
and under a sheet piling cut-off is given in Fig. 4.+ 
The seepage can be determined graphically in the 


* Julian Hinds, “‘ Upward Pressures under Dams,” 
Proc, A.S.C.£., March, 1928, page 690. 
t Schoklitech, Der Grundbau, 1932, page 93. 
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manner described above for dams. In Fig. 4 
m= 8 and n 17, so that, given the head and 
the permeability, the seepage can be computed 
from equation (9). Forchheimer* has solved this 
problem analytically. The mathematics of his 
solution are too lengthy to be presented here, but 
the results are of practical value, and will be 
summarised. Let Q be the seepage past the 
cofferdam per unit length, * the permeability, H 
the difference in elevation of the water surfaces on 
both sides of the cofferdam, and C a constant 
depending on the height D, of the opening under 
the cofferdam and the depth D, of the pervious 
stratum. Then, Q=kHC. The values of C 
computed by Forchheimer are given in Fig. 5. 

Dachlert has used the flow-net method to compute 
the seepage from canals, and has checked his results 
experimentally. For the problems described, labora- 
tory determinations of the permeability are inadmiss- 
ible because the natural condition of the soil cannot 
be reproduced. The permeability should be deter- 
mined on the site by means of test wells. 








OIL-EXTRACTION PRESSES. 


Tue mechanical extraction of vegetable oils ranks, 
without doubt, as one of the earliest industries, for as 
soon as man realised that he could not with his own 
bare hands express any appreciable amount of the 
coveted oil from seeds or nuts, he turned to the devising 
of mechanical means for achieving his purpose. Some 
traces of these early devices can still be found in the 
less developed countries. There is, for example, the 
pestle and mortar mill, known as the “ ghanny,” 
which, still employed in India and elsewhere, has 
apparently been in use for thousands of years. In 
Great Britain the industry reached considerable propor- 
tions in mediaval times, chiefly in the crushing of 
linseed and rape seed. These raw materials, imported 
from Northern Europe, entered largely by way of 


* Hydraulik, 1930, pages 94 to 97. 
+t Die Wasserwirtscha/t, March 25, 1933, page 110. 
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| Hull, a city in which the oil industry still holds an 


important place. Until 1795, the date of Bramah’s 
invention of the hydraulic press, somewhat inefficient 
methods were employed. The adoption of the hydraulic 
press, however, gave the industry a big impetus, and 
until comparatively recent times hydraulic power was 
the line followed in all new developments. It is still 
unsuperseded for dealing with many raw materials, 
though parallel developments have taken place in 
screw presses or expellers, and in the solvent 
extraction process. Figs. 1 to3 on this page and oppo 
site illustrate one of the latest designs of hydraulic 
press as made by Messrs. Rose, Downs and Thompson, 
Limited, Old Foundry, Hull. 

The press is of the cage type, é.e., the oil-carrying 
material is subjected to pressure within a steel chamber 
with walls having numerous orifices through which 
the expressed oil escapes. This construction is a direct 
result of a widening of the range of raw materials. 
The earlier hydraulic presses for dealing with linseed 
and rape were of the open, or Anglo-American, typ« 
In these the material is enclosed in press-cloth wrappers 
and in them is subjected to pressure. The open texture 
of the cloth permits the escape of the oil while retaining 
the crushed seed. The open press operated with fair 
efficiency and still does so for seeds of low oil content. 
Colonial development, however, provided a variety of 
fresh materials of tropical and sub-tropical origin, such 
as copra and groundnuts, which materials have, in 
general, a high oil content. Under pressure the oil 
flow from them was too much for the wrappers of the 
open press, and these consequently frequently burst. 
The introduction of the steel cage solved this problem, 
though others remained, which Messrs. Rose, Downs 
and Thompson claim their experience has enabled 
them to overcome. One of these was the difficulty of 
obtaining a sufficiently large aggregate area of the 
discharge orifices of the cage to allow the oil to escape 
freely without carrying solid material with it. If the 
cage is perforated with circular holes or a slotted 
arrangement is adopted it is clear that, in the first case, 
there is a limit to the pitch of the holes if the cage sides 
are not to be unduly weakened, the thickness of the 
sides being limited for various reasons. Relatively 
widely pitched holes, of course, meant that the oil from 4 
comparatively large area had to escape through a sing!e 
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hole. This resulted in a high velocity which not only 
caused part of the solids to be carried in the oil stream, 
but caused the ultimate enlargement of the holes 
themselves. Somewhat the same disabilities attended 
the use of slots, with the added disadvantage that the 
metal between the slots was liable to lateral distortion 
which widened one slot and narrowed the adjacent 
one, 

The cardinal feature of the new “Premier” press cage 
made by the firm is a radically different method of 
securing a uniformly distributed and ample discharge 
irea. It is best seen in Fig. 1, which shows a double 
press having a cylindrical cage in which the compressing 
ram works. The wall of the cage is composed of a 
large number of steel bars of a cross-section approxi- 
mating to a T with a narrow head and arranged with 
their axes radial. The bars are locked in place at the 
top and bottom of the cage and are supported between 
these points by a number of massive weldless-steel 
hoops. One edge of the head of the T is ground 
smooth, whilst the other is formed with very closely 
pitched serrations resembling in appearance the cutting 
face of an ordinary tap for forming threads. When the 
bars are assembled, the serrated edge of one butts up 
against the plain edge of the adjoining one, with the 
result that the whole barrel of the cage is provided 
with an immense number of small perforations, the total 
area of which is large although they do not affect the 
strength of the barrel. The serrations are formed with 
a taper so that the perforations are smaller at the 
inside than at the back, whilst the spaces between the 
plain part of the bars are naturally, due to their radia- 
ting arrangement, also wider at the back. This 
increasing area automatically prevents choking should 
any fine solid material enter the perforations. These 
are, however, so small that no escape of solid can 
generally occur. The internal surface of the cage is 
ground truly cylindrical after assembly of the bars. 
A single-press with the same type of cage is shown in 
Fig. 2. 

At this point it is necessary to make some com- 
ment on the factors governing the size and form 
of cross-section of the cage. The solids from which 
the oil has been expressed form a valuable cattle 
food, the “oil cake” of the stock raiser, and 
local preferences, convenience for shipment, &c., 
influence both the size and shape of the cake. The 
double press shown in Fig. 1, for example, produces 
cakes 15 in. in diameter, but in that illustrated in 
Fig. 3 the finished cakes are 164 in. square. This 
difference in shape involves a difference in the con- 
struction of the cage. The interior is composed of bars 
of similar form to those used in the cylindrical cage, 
but, as will be clear from Fig. 3, these are housed in a 
casting. This is of cast-steel and is of grid form. 
It will be noticed in both the illustrations that adjacent 
cages differ in appearance. This is only due to the 
fact that in both cases the external casing, which 
guides the expressed oil to the collecting tray at the 
bottom of the cages, has been left off one cage in order 
to show the construction. 

The presses as a whole may now be considered. Each 
consists of a head and base connected by four columns. 
The hydraulic cylinder is carried in the base, and as 
it is situated below the ground level, does not show 
in any illustration. It is, however, of the usual 
hemispherical-ended type and contains a ram carrying 
at the top the pressing piston, which fits closely in the 
cage. The rams in Fig. 1 are 12 in. in diameter, and 
the cage 5 ft. long. Those in Fig. 3 are 14% in. in 
diameter, and the cages are 5 ft. 3 in. in length. In 
both cases the working pressure on the rams is 3 tons 
per square inch. The machines, however, differ from 
the ordinary type of hydraulic press in that the head 
castings are not solid, but are provided with a central 
hole through which the material to be pressed is fed 
into the cage. There is a working space between the 
top of the cage and the underside of the fixed 
head, and for the purposes of pressing, this is filled 
in by a movable solid head which traverses in and 
out by rack-and pinion gear, the arrangement of 
which is self-evident in the illustrations. The rack 
is formed with bar teeth so that any solid material 
falling upon it does not lodge there. The lever system, 
seen opposite the operating hand wheel in Fig. 3, 
forms the control for the charge. This is prepared in 
the kettle, or kettles, according to the nature of the 
material to be pressed, directly above the presses. 
The seed, which has been previously treated in the 
grinding plant, is delivered to the kettle, which is usually 
made of welded mild steel and is jacketed on the sides 
and bottom. Here it is mixed, tempered, and heated as 
may be necessary. The mixing is effected by stirrers 
driven by belts and bevel gears, and the damping and 
heating is done by jets of wet steam, combined with 
the dry steam of the jackets. 

The prepared meal is introduced to the cage through 
@ hole in line with that in the fixed press head. This 
latter hole is covered by sliding plates, at the top and 
bottom, respectively, which are connected to the lever 


system in such a way that as one opens the other 
closes. To charge a press, the movable head is run 
out of the way and the ram raised to within about 3 in. 
from the top of the cage. 


the top slide, which causes the space in the press 
head to be filled with meal; the top slide is closed 
and the bottom opened passing the charge into the 
cage. 

The capacity of the cavity between the two sides is 
a measure of the charge required for one cake. The 
bottom slide is then closed and the top one opened. 
While the cavity is again filling, the operator levels the 
material by hand and puts on another mat and press 
plate and mat. In the meantime the ram has been 
slowly sinking, due to release of the pressure, and the 
press becomes ready for the next charge. This process 
is continued until the cage is completely filled, when 
the movable head is run into position and the load 
again put on to the ram. The cage itself has a small 
travel, so that there is sufficient clearance to run in the 
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Fie. 3. Dovsie-Press with Square CaGE. 


head, the friction of the charge raising the cage tightly 
against the head when the fullload comeson. On taking 
off the load on completion of the pressing operation, the 
cage sinks to its original position and the head is with- 
drawn. Pressure is again applied to the ram and the 
charge is expelled, the operator removing the cakes as 


| , ' . i 
| and sub-tropical countries the extraction of the oil is 
the chief requirement, and the more oily seeds and 
nuts producing a minimum of cake are selected. The 


A thin plate is then placed | oil intlustry is thus tending to become decentralised, 
in the cage and a fabric mat above that, and the! but it is of interest, from the point of view of machine 
first charge is drawn from the kettle by opening | export from this country, to note that the same types 


of plant are, in general, applicable to both cases. A 
typical complete oil-mill plant, it may be noted, con- 
sists of a set of seed-crushing rolls, kettle, press and 
hydraulic pumps, and oil-storage tanks. The capacities 
of standard units range from 1} cwt. to 26 cwt. of 
material treated per hour, single pressing being 
employed. Some materials require two pressings to 
extract all the oil. A description of such mills is, 
however, outside the scope of this article, as is also 
that of the expeller presses and other machinery made 
by Messrs. Rose, Downs and Thompson for the industry. 








ANNUALS AND REFERENCE BOOKS. 


The Mercantile Year Book and Directory of Exporters, 
1934.—The principal new feature of this, the forty- 
eighth annual edition of The Mercantile Year Book, is 
that the whole of the letterpress has been reset in new 
and more legible type. The general arrangement of the 
volume, however, has not been altered and the contents 
are divided, as heretofore, into a number of parts, 
comprising alphabetical lists of London merchants, of 
goods shipped from London, of Provincial and Con- 
tinental shippers, and of overseas importers, This 
last section, which contains the names and addresses 
of the importers, indicates the classes of goods they 
purchase, and gives the names of their representatives 
and buying agencies in Europe, has been extended in 
various ways and its usefulness further increased. As 
has been the case for some years past, coloured maps of 
the world, Australia, New Zealand, India, North 
America and South America, are included. The book 
is published, price 20s. 9d. post free, by Messrs. Lindley- 
Jones and Brother, Limited, 32, Bishopsgate, London, 
E.C.2. 


Lloyds Register of Shipping.—The two bulky 
volumes which constitute the 1934-35 edition of 
Lloyd’s Register Book have recently been issued. In 
October next the centenary of the re-constitution of 
Lloyd’s Register of Shipping on its present basis will be 
reached, and the Register Book just published con- 
stitutes the 10]st annual issue by the Society as now 
constituted. As has previously been the case, the 
volumes contain detailed particulars of all sea-going 
vessels of the world of 100 tons and upwards, and, in 
addition, data regarding the steel and iron vessels 
trading on the Great Lakes of North America. A full 
record of about 31,000 steamships, motorships, sailing 
vessels and non-propelled craft is presented in the 
Register. Numerous lists of great practical value to 
the shipping community are to be found in the volumes. 
These include shipbuilders in all countries; detailed 
particulars of dry and wet docks, ports and harbours, 
at home and abroad ; telegraphic and postal addresses 
of some 20,000 firms connected with shipping in all 
parts of the world ; particulars of the speeds of merchant 
ships capable of developing 12 knots and upwards ; 
information regarding deadweight and cubic capacities 
of cargo steamers and motorships; and lists of ship- 
owners and managers, and schedules of vessels carrying 


|oil in bulk or fitted with refrigerating plant. The 


figures contained in the book show that the world 
tonnage in existence on June 30 last totalled 65,576,612. 
Out of this total, steamers and motorships aggregated 
64,357,792 tons, of which 17,629,548 flew the British 
flag. The great development which has taken place 
during the past 20 years in the utilisation of marine 
steam turbines and internal-combustion engines may be 
gathered from tables given in the Register Book. 





they appear at the top of the cage. One press is charged 
whilst the oil-extracting process is being carried out | 
on the other. 

Of the illustrations Figs. 1 and 3 show double presses, 
i.e. @ pair of presses served by a common kettle, but the 
larger installations usually consist of single presses with 
individual kettles. The largest press manufactured 
has a cage 19 in. in diameter by 9 ft. long and a ram 


There are now 1,500 steamers, making together 
10,893,000 tons, fitted with turbine engines or a com- 
bination of steam turbines and reciprocating engines, 


}and 4,941 vessels totalling 10,605,000 tons, fitted with 


internal-combustion engines, as compared with 730,000 
tons and 220,000 tons, respectively, in 1914. The 
Register Book is issued to subscribers, and the rate of 





18} in. in diameter. A press of this size is shown in | 
Fig. 2. In these machines a total pressure of 800 tons 
is exerted on the cake. The pressure required for 
extraction varies with the material treated. The | 
“‘ Premier” press, on account of its large discharge | 
area for one thing, lends itself well to the extraction of | 
oil from such materials as castor seed and copra, or 
any seed or nut containing more than about 40 per cent. | 
of oil. The list of oil-bearing seeds and nuts at present | 
available is too large to give here, and it is quite | 
possible that it may increase from further discoveries. | 
For many years the Dominions, Colonies and overseas | 
countries were content to send the raw materials to | 
various centres for treatment, but as these countries | 
develop industrially the export of such materials, and | 








the import of the oils expressed from them elsewhere, | 
is giving place to treatment on the site. In tropical | 





subscription for public institutions is 12 guineas per 
annum for a single copy, and 7 guineas per annum for 
each additional copy. If the copies are periodically 
posted with additions and corrections in type, the 
subscription for each copy is 20 guineas per annum. 
For all other subscribers, including marine insurance 
companies, the charge is 17 guineas per annum for each 
copy which is kept posted throughout the year, and 
7 guineas for copies not so posted. Supplements 
containing the necessary additions and corrections, 
are issued at intervals, and are supplied gratis to sub- 
scribers not resident in London or not having their 
copies regularly posted. In this manner the information 
in the Register Book is maintained correct at all times, 
a feature which, it will be obvious, greatly enhances its 
utility. The offices of Lloyd’s Register of Shipping are 
at 71, Fenchurch-street, London, E.C.3. 
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LABOUR NOTES. 

A SETTLEMENT was reached at conferences held in 
London last week to discuss the application of the 
railwaymen’s trade unions fortherestoration of the wages 
cuts made in 1931. In April of that year, the earnings 
of all railwaymen were reduced by 2} per cent. and an 
additional deduction of 24 per cent. was made from 
earnings above 40s. a week, with the provision that in 
cases where the base rates were under 41s. a week the 
deduction should not operate so as to reduce earnings 
below those base rates. Extra rates of pay for overtime, 
Sunday, and night work were also reduced. Under last 
week's settlement, it is agreed that the percentage de- 
ductions from earnings operating under clause 99 of 
the National Wages Board decision, No. 119, shall be 
replaced by the following arrangements :—Concilia- 
tion grades. (1) As from the first full pay following 
October 1, 1934, all earnings, except as provided for in 
paragraphs 3 and 4, shall be subject to a deduction of 
24 per cent., with a further deduction of 1} per eent. in 
respect of all earnings in excess of 40s. per week. 
(2) As from the first full pay following January 1, 1935, 
all earnings, except as provided in paragraphs 3 and 4, 
shall be subject to a deduction of 24 per cent. (3) With 
a view to alleviating certain anomalies in regard to 
male adults whose pay rates do not exceed 448. per week, 
the percentage deductions shall be adjusted in accord- 
ance with the following scale : Earnings not exceeding 
40s, 6d. in a full week, no deduction; earnings of 
40s. 7d. and over but under 42s. 6d. in a full week, 6d. 
deduction ; earnings 42s. 6d. and over, but under 44s. 
in a full week, 9d. deduction ; earnings 44s. and over 
but under 44s. 6d, in a full week, 1s. deduction. (4) In 
no case shall any deduction exceed the sum of 6s. per 


week, 


The provisions of the agreement relating to clerical, 
supervisory and other salaried staffs, and staffs paid on 
salary equivalent basis, are as follows :—(5) As from 
the first full pay following October 1, 1934, all earnings, 
except as provided in paragraph 7, shall be subjected 
to a deduction of 2} per cent., with a further deduction 
of 1} per cent. in respect of all earnings in excess of £100 
perannum. (6) As from the first full pay day follow- 
ing January 1, 1935, all earnings, except as provided 
in paragraph 7, shall be subject to a deduction of 2} per 
cent. (7) In no case shall any deduction exceed the 
sum of £15 per annum. 


The agreement was signed on behalf of the railway 
companies by Sir James Milne (Great Western Railway), 
Mr. W. V. Wood (London Midland and Scottish Rail- 
way), Sir Ralph Wedgwood (London and North Eastern 
Railway), and Sir Herbert Walker (Southern Railway), 
and on behalf of the trade unions by Mr. John March. 
bank (National Union of Railwaymen), Mr. W. J. R. 
Squance (Associated Society of Locomotive Engineers 
and Firemen), and Mr, A. G. Walkden (Railway Clerks’ 
Association). About 500,000 men are affected by the 
agreement, and the cost of the wages increases is 
estimated at nearly 1,000,0001. a year. 


The Ministry of Labour estimates that at July 23, 
1934, there were approximately 10,136,000 insured 
persons, aged 16 to 64, in employment in Great Britain. 
This was 27,000 less than a month before, but 394,000 
more than a year before. In most of the principal 
industries there were only slight changes in the general 
level of employment during July. In engineering, ship- 
building, and ship-repairing, electrical apparatus 
manufacture, shipping, and hotel and boarding house 
service, the improvements shown in previous months 
continued, and there was a substantial increase between 
June 25 and July 23 in the numbers at work in the coal- 
mining industry. On the other hand there were further 
reductions in employment in the cotton, woollen and 
worsted, tailoring, boot and shoe, and motor-vehicle 
industries, and employment also declined in building 
and public works contracting. In the jute industry 
there was a sharp rise in the numbers registered as 
temporarily stopped, as a result of local holidays. 


At July 23, 1934, the numbers of unemployed persons 
on the registers of empleyment exchanges in Great 
Britain were 1,553,747 wholly unemployed, 492,872 


~~, and 40,648 girls, and it includes the 20,000 





temporarily stopped, and 79,641 normally in casual 
employment, making a total of 2,126,260. This was | 
33,674 more than the number on the registers at | 
June 25, 1934, and 315,915 less than a year before. | 
The net increase as compared with a month ago is | 
partly accounted for by workers 


during local holidays; these totalled about 20,000. | 
There was also a considerable increase in the number | 
of unemployed boys and girls who had just left school in | 
areas in which the school term ended before July 23 ; | 
the increase on this account is usually temporary. 
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persons who registered during local holidays. 

Of the persons on the registers at July 23, 1934, about 
46 per cent. were applying for insurance benefit and 
about 41 per cent. for transitional payments, while 
about 13 per cent. were uninsured or were for other 
reasons not entitled to benefit or transitional payments. 
In the case of about 59 per cent. of the total of 1,851,347 
persons on the registers who were applying for benefit or 
transitional payments, the last spell of registered 
unemployment had lasted less than three months, and 
in the case of about 68 per cent. it had lasted less than 
six months; about 21 per cent. of the total had been 
on the register for 12 months or more. A considerable 
proportion of the persons who have been on the register 
for extended periods will have had one or more short 
spells of employment, lasting not more than three 
days each, during such periods. 


Between June 25, 1934, and July 23, 1934, the 
numbers on the registers increased by 992 in the 
London area, 1,226 in the Southern area, 2,977 in the 
South-Western area, 8,803 in the Midlands, 11,408 in 
the North-Western area, and 20,321 in Seotland. They 
decreased by 5,656 in the North-Eastern area, and 6,397 
in Wales. As compared with the position at July 24, 
1933, there were 69,512 fewer unemployed in engi- 
neering, 64,078 fewer unemployed in coal mining, 
28,005 fewer unemployed in metal goods manufacture, 
23,492 fewer unemployed in irom and steel manu- 
facture, 22,645 fewer unemployed in shipbuilding and 
ship-repairing, and 15,327 fewer unemployed in the 
motor vehicles, cycles and aircraft industries. 


The Minister of Labour announces that on and from 
September 3, the age of entry into unemployment 
insurance will be lowered, amd, with a few minor 
exceptions, all persons 14 years of age and over who 
are working for an employer will be insurable unless 
they are either (a) employed in agriculture, or (6) em- 
ployed im domestic service in private houses, or 
(c) apprentices receiving no wages. The weekly rate 
of contribution payable by employers for each boy 
or girl under the age of 16 will be 4d., of which 2d. may 
be deducted from the week’s wages. This announce- 
ment relates only to Unem t Insurance. It 
does not apply to Health and Old Age Pensions 
Insurance. 

A congress of the International Miners’ Federation 
held at Lille, last week, adopted a resolution supporting 
the demand for a 40-hour week for all workers, and 
instructing the executive committee “to continue its 
activities for the ratification of the 1931 convention as 
a first step towards an international, uniform and 
controlled working day in mines.”” Mr. Ebby Edwards, 
in a contribution to the discussion, explained the 
position of the British miners. They could not accept, 
he said, a limitation of the working week which did not, 
at the same time, limit the eolline day. With the 
unemployment now prevailing, many British miners 
actually worked less than 40 hours a week, but unless 
a limit was fixed for the working day, owners might 
resort to a spread-over, and, under a 40-hour week, 
make miners work four ten-hour days a week. Against 
any such system the British miners were determined 
to fight. They intended to continue the fight for 
shorter hours. 


Mr. Edwards went on to remind the Congress that 
it was the British miners’ pressure on the British 
minority Labour Government that secured the first 
success at Geneva in 1931. After that conference— 
which produced the hours’ convention—the British 
miners, he said, went on with their efforts at home, and 


actually secured a reduction of half an hour a day, | 


and, at the same time, stabilisation of wages. Again, 
while British miners were all for international action, 
they would not consent to have their action deter- 
mined entirely by the International Labour Organisa- 
tion, which was limited in its action by the political 
character and power of the Governments in the various 
countries and was, therefore, greatly handicapped. 
So long as the present British Government backed 
British coal owners ih preventing the reduction of 
hours by international action, the British miners 
would concentrate on national action. 


Mr. Little, the president, gives an account in the 


chiefly textile opera- | August issue of the Amalgamated Engineering Union’s| to fill positions on the Council o 
tives, registering themselves as temporarily stopped | Journal, of a conference with the Engineering and Allied | Electrical Engineers : 


Employers National Federation, on the subject of a 
comprehensive piecework agreement. “ At the out- 
set,”’ he says, ‘‘ we endeavoured to get the employers 
to agree that the wages of the engineer should be con- 
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we could get an understanding on that, we thought that 
any piecework system eventually arrived at should 
have for its basis, payments fixed on the consolidated 
rate. If this was agreed to, we thought that we could 
devise a system which would meet the situation, and 
we also suggested that, instead of piecework prices 
being fixed on a price basis, they should be fixed on 
a time basis. The employers suggested that we should 
first of all draft a scheme on the basis we had outlined 
and let them see it; they were not prepared to agree 
to the idea of the consolidation of wages as a 
preliminary without first seeing the scheme.” 


Amendments of the provisions for avoiding disputes, 
which the Amalgamated Engineering Union desire 
should also have been discussed at this conference, 
but, in view of the fact that a ballot vote of the men 





is being taken “for or against” abolition of this 
|agreement, the employers’ representatives declined 
|to consider them. This was the attitude taken up by 
| the employers’ committee at an earlier meeting, and 
Sir Allan Smith intimated that it now had the approval! 
| of his management board. There would be no dis- 
| cussion of the proposed amendments, he said, until 
the position arising out of the ballot vote was known. 


In July, the home branch membership of the Amal- 
gamated Engineering Union increased from 175,930 
to 176,765, and the colonial branch membership from 
22,657 to 22,838. The number of members in receipt of 
sick benefit decreased from 2,620 to 2,424, and the 
number in receipt of superannuation benefit from 
13,778 to 13,770. The number of members in receipt 
of donation benefit increased from 3,700 to 3,866, and 
the total number of unemployed members decreased 
| from 20,590 to 19,706. 


Commenting upon the statement of the First Lord 
of the Admiralty that in the twelve months preceding 
July 7 this year, 22,0531. had been spent on overtime 
at Portsmouth, 19,1891. at Devonport, 14,8501. at 
Chatham and 3,1701. at Sheerness, the writer of an 
editorial note in the August issue of the Amalgamated 
Engineering Union’s Journal says that the total of 
approximately 60,0001. is a not inconsiderable sum 
““which might have been expended to keep a good 
many unemployed workers at the trade. Figures of 
this magnitude,” he goes on to say, “‘ emphasise the 
necessity of a policy of the strictest possible regulation 
|of overtime. We can understand in these difficult 
| days the temptation of overtime to workpeople who 
| are only too glad to add a little extra to their present 
| deplorable standard of wages ; but it is a violation of 
| union principles that systematic overtime should be 
| worked while a large percentage of our fellow trade 
| unionists are unable to get any employment at all. 
| The union cannot accept the plea of urgency for over- 
| time on this scale in Government establishments. If 
| there is urgency in dockyard work, there are oppor- 
| tunities of employment which must not be made the 
| occasion of overtime for those already in employment.” 





Under new service regulations drawn up for the 
German State Railways, overtime is considered to be 
work done in excess of 48 hours per week by persons 
normally doing a 48-hour week; but if, by means of 
compensatory rest, the weekly average is brought back 
to 48 hours during the course of a fortnight, overtime 
| is not regarded as having been worked. Overtime may 
not be worked on more than seven consecutive days 
without previous authorisation from the railway 
management. Overtime for shift workers is considered 
to be work done over and above the normal duration 
of six shifts a week. = 

Czechoslovak employers and representatives of their 
workers have reached a provisional agreement on the 
subject of hours. The object is to spread the available 
employment over a larger number of men, and in order 
to do this it is stipulated that the maximum week 
should be of 40 to 42 hours a week, and that 32 hours 
a week should be the minimum. The reductions to 
these figures are to be carried out “ as far as is economi- 
cally and technically possible.” Hourly wage rates 
are not to be altered, so that weekly earnings will 
fall in accordance with the reduction of hours. A 
number of unions, includipg that of the engineers, 


| are objecting to the reduction of weekly earnings. 











ELectricat ENGINEERS.—ASs 
have been elected 
the Institution of 
President, Professor W. M. 
Thornton, O.B.E., D.Sc.; Vice-Presidents, Mr. W. E. 
Highfield and Lieutenant-Colonel A. G. Lee; Hon. 
Treasurer, Mr. F. W. Carter. Members of Council: 
Messrs. N. Ashbridge, J. R. Beard, V. Watlington, 
|W. J. H. Wood. Associate Members of Council: 


Tae INSTITUTION oF 
| @ result of the ballot, the ae 


The | solidated instead of being divided up, as they now are, Messrs. A. H. M. Arnold and J. W. Thomas, and Com- 


total comprised 1,715,193 men, 50,920 boys, 319,499} into war bonus, plain time workers’ bonus, &c. If | panion Brigadier-General R. F. Legge, C.B.E., D.8.O. 
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138-KV IMPULSE CIRCUIT-BREAKER. 


A wien capacity circuit-breaker which, in addition 
to many other novel features, is characterised by 
unusual appearance, high speed of operation and low 
oil content, has recently been introduced by the General 
Electric Company of America, Schenectady, N.Y., 
U.S.A. The illustration, Fig. 1, shows a 138-kV breaker 
of this type with a rupturing capacity of 1,500,000 kVA 
and, for comparison, a standard bushing designed for 
the same pressure above it. As will be seen, the 
length of each of the horizontal porcelain shells which 
house the circuit-breaker contacts is about the same 
as that of the bushing, though the diameter is somewhat 
greater. These shells are mounted crosswise on a 
vertical central support, which acts both as an insu- 
lator and as a housing for the current transformers. 
The operating gear is located in the base and from it 
an insulated operating rod passes up through the central 
support to the contact mechanism. 

A section through the central stem and one side of 
the breaker proper is given in Fig. 2. As will be seen, 
the mechanism comprises a main operating shaft A 
to a crank on which the main operating rod, not shown, 
is attached by a clevis. The switch is closed by rotat- 
ing this shaft counter-clockwise by a spring which has 











Pest 


been previously compressed by a motor and gearing 
in the base. The shaft A also carries two other cranks, 
B and C, the first of which is connected through links 
to a piston D and raises it during the closing stroke. 
At the same time, oil is drawn through the valve E 
into the pressure chamber F. During this operation 
oil cannot, however, be drawn from the region of the 
contacts owing to the action of the non-return valve G. 
The crank C is connected through a bell crank H 
to two horizontal parallel operating rods J, which are 
shown in detail in Fig. 3. As will be seen, these rods 
slide on rollers and carry the moving contacts K. 
se the circuit-breaker is closed, these move inwards, 

, to the left in the section shown, and engage the 
pre Peo contacts L. The movable contacts are 
connected to the external circuit by flexible leads, 
while they make contact with the stationary contact 
on the right through a silver-coated telescopic joint. 
The fixed contact on the left, on the other hand, is 
connected through an insulated lead to the current 
transformer. A high tripping speed is secured by the 
use of a powerful spring, which causes the shaft A to 
rotate clockwise, so that the contacts move outwards 
and the piston D downwards. The oil pressure 
generated by the arcs closes the valve E and opens the 
valve G, so that the oil can pass upwards through the 





ports M. In so doing, it traverses the path shown 
by the dotted line in Fig. 2, thus drawing the oil 
into these passages and interposing a layer of oil 
between the ionised gases and the surfaces of each 
pair of contacts at zero current. The contacts, 
operating rods and other parts of the mechanism 
are mounted on a Herkolite tube, which also withstands 
all the pressures and mechanical stresses set up. It is 
protected by a porcelain shell which only supports 
its own weight and carries a part of the 96 gallons 
of oil contained in the unit. The interior of the Herko- 
lite tube is divided by a horizontal diaphragm at slightly 
below oil level. This diaphragm separates the oil- 
distributing manifold from the air space into which the 
a and gases discharge when the circuit-breaker is 


i word required to produce an oil jet of given 
velocity for a given time is proportional to the square 
of the velocity, and the energy necessary to maintain 
this velocity is proportional to the cube of the velocity, 
while the dielectric strength is directly proportional to 
the velocity, a maximum number of hm consistent 
with potential distribution and mechanical complica- 
tion is therefore required if the energy expended is to 
beaminimum. Ina wath at wan. ars design, 
however, the contacts are surrounded by an earthed 
metal tank of high electrostatic capacity, which con- 
centrates most of the voltage on the breaks nearest to 
the bushings. The dielectric strength is therefore in- 
creased very little by using additional breaks. With 
the contacts arranged in line, on the other hand, the 
end shields and central housing distribute the potential 
fairly uniformly between the two breaks in each arm, 
even though the capacity of the latter to earth pro 
duces some unbalance. Further, while all the live 

s in a conventional circuit-breaker must be insu- 
lated for the full voltage from the surrounding earthed 
metal, in the new breaker there are no earthed parts 
near the live conductors. When the contacts are 
closed, the whole interrupting unit is at line potential 
and is insulated from earth by the current-transformer 
column. On the other hand, when the contacts are 
open, the potentials are distributed over the entire 
structure in accordance with the electrostatic capacities. 

The rupt capacity of a breaker of this type was 
recently Perifiod by three series of laboratory tests. In 
the first, the rated voltage of 132 kV was applied across 
the circuit-breaker, one end of which was earthed. This 
gave an over-voltage of 15 per cent. and much less 
favourable earth conditions than would be encountered 
in practice when a fault occurs on an earthed-neutral 
system. The results showed that the oil velocity for 
maximum voltage at a maximum recovery rate of 2,000 
volts per micro-second, was in accordance with the 
design when the earthing conditions were the most 
unfavourable. The time from the trip to interruption 
was 0-04 sec., and the arcing time 0-0117 sec. 

The next series of tests were made at the maximum 
current of 8,200 amperes and at a pressure of 22 kV. 
The oil velocity and arcing time were not changed, while 
the recovery rate was 810 volts per micro-second. As 
previous tests had demonstrated that the time of ex- 
tinction of the arc is a function of the oil velocity 
rather than the current, it follows that ample power is 
available to clear a fault combining both high current 
and high voltage. It also follows that the mechanical 
stresses are the same and can be sustained without 
damage. The third series of tests were made at 66 kV 
with current in one half of the circuit-breaker only, and 
with the central housing earthed, thus permitting the 
pressure and the movement of the piston and contact 
to be measured. The trip released about 0-2 cycle after 
the impulse was given, and the piston started at 0-9 
cycle, the contents separating at 1-9 cycle. Zero 
current occurred at 2-8 cycles when the contacts had 
separated 1-3 in, At this instant the oil pressure was 
98 lb. and 112 lb. per square inch at the points F and F, 
in Fig. 2, the corresponding oil velocity being 130 ft. 
per second. The actual arcing time was 0-9 cycle 
which should clear with a recovery rate of 3,430 volts 
per micre-second when using two breaks. The actual 
recovery rate was 2,100 volts per micro-second, showing 
that successful interruption may be expected when the 
contact separation with two breaks in series is only 
3-8 in. To ascertain the ultimate capacity of the 
breaker it was tested to give 264 kV at 4,800 volts 
per micro-second. 

We understand that the General Electric Company 
have recently obtained a contract from the Bureau 
of Water and Power of Los Angeles for eight 287-kV 
triple-pole circuit-breakers of this type, which will be 
placed on the line from Boulder Dam. The horizontal 
portion of each pole will be 20 ft. long and it will be 
supported on three columns each 20 ft. high. They will 
have eight breaks in series, which will be supplied with 
oil from two pistons driven by a common operating 
mechanism. The current transformers will be placed 
in the outer column and the operating mechanism in 
the central column, To allow for the differential 
expansion between the supports and the interrupting 





168 


equipment the circuit-breakers will be mounted on a | 
structure designed like a two-span bridge with an 
articulated joint in the centre and rollers at each end. | 








UNIVERSAL CENTRELESS GRINDING | 

MACHINE. 
machine shown | 
reproduced in| 


pages, 


centreless external grinding 
in the photographs and drawings 

Figs. 1 to 13, on this and the opposite | 
and on Plate X, is, from the variety of operations | 
that can carried out on it, fairly entitled to | 
the designation “ Universal.””. The principle, which 
we believe to be new, underlying the design 
that the feed wheel is not mounted on a fixed axis, | 
but is carried on a table which may either be recipro- | 
cated in a direction parallel to the axis of the grinding 
wheel, or may be locked in position. This arrange- | 
ment provides four different methods of grinding, | 
according to whether the feed-wheel table is held | 
stationary, or is reciprocated. The machine is manu- | 


Tare 


he 
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. | 
factured by Messrs. Hartex, G.m.b.H., Berlin-Marien- | 


felde, and is, at present, made in two sizes, the smaller | 
machine being designed for grinding parts from 0-5 mm. 
(0-019 in.) to 10 mm. (0-393 in.) in diameter, and the | 
larger one those from 4 mm. (0-157 in.) to 75 mm. | 
(2-95 in.) in diameter. The general features are the | 
same in both sizes, individual motors being used for 
various movements and the feed-wheel table being | 
reciprocated and some other mechanisms actuated | 
hydraulically. 

Before describing the construction of the machines, 
however, it will be useful to consider in some detail 
the four methods of operation referred to above. These 
are illustrated in Figs. 1 to 8, adjoining. The top 
figures in each case show a side elevation of the wheels, 
below which are views in plan. The first method, | 
that of ordinary “ straight-through” grinding, is 
shown in Figs. | and 2. The feed-wheel table is held 
stationary and the axis of the wheel is inclined to the 
horizontal plane passing through the axis of the 
grinding wheel, in order to assist longitudinal move- 
ment of the work. This method is suitable for the 
grinding of long bars automatically supplied to the 
feed wheel from a magazine. A machine so arranged 
is shown in Fig. 10, opposite. The bars descend one 
by one, by gravity feed, on to guide rollers and are 
carried towards the feed wheel by other rollers, which 
are positively driven. These latter rollers relieve the 
feed wheel of much of the work of propelling and 
rotating long bars. The releasing mechanism of the 
magazine is so timed that the grinding of a batch of 
bars is practically continuous. The magazine is well 
shown in the foreground of Fig. 10, whilst in 
the background is seen a device for collecting the 
finished work. On emerging from the grinding and 
feed wheels, the bar received on rollers and 
traversed until the end strikes a stop. This actuates 
mechanism which lifts the bar from the rollers and 
deposits them in a collecting trough. 

The second mode of using the machine, which has 
been termed by the makers the “ push-through ” 
method, is illustrated in Figs. 3 and 4. In this case, 
the feed-wheel table is reciprocated and the feed-wheel 
axis is set at an angle to the vertical plane, passing 
through the axis of the grinding wheel. As shown, 
this method lends itself well to the grinding of short 
parts, such as pins with a slight taper, or parts having 
a steeper taper, the feed wheel being set over to suit. 
With the axes of the feed wheel and the grinding wheel 
parallel, short cylindrical parts can be ground, as the 
work is positively pushed through the wheels. Hand 
feed can be employed, but automatic feed from a| 
magazine is the more usual arrangement. The magazine 
is fixed to the main structure of the machine and 
delivers the parts by gravity on to the guide seen in 
Fig. 3 between the wheels. This guide extends some 
distance at each side of the wheels, and is attached | 
to the table. It must be clearly understood at this 
point that, when the table is reciprocated longitudinally, | 
the feed wheel does not move in an axial direction, but | 
in one parallel to the axis of the grinding wheel. As the 
periphery of the grinding wheel is parallel to its axis 
and the periphery of the feed wheel is, in plan, inclined | 
to that axis, it follows that when the feed wheel is in 
the position shown in Fig. 4, the two wheels are as wide 
apart as possible. The work between the wheels has 
just been inserted and that outside them is finished | 
and is being intercepted by a finger, the space between | 
the two peripheral surfaces being sufficiently wide to 
allow both insertion and ejection of the respective parts | 
to take place. 

As the table is traversed towards the magazine, the | 
space between the wheels is narrowed and the rough | 
work is ground to the predetermined taper. The 
finger prevents the finished work from being drawn back | 
to the wheels and ultimately removes it, and another | 
finger holds the work being ground in place. By the | 
time the grinding operation is finished, a portion of 
the feed wheel is below the magazine and a new rough | 
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| through ” 


part is dropped on to the support in front of it. A 
fresh cycle then takes place, the finished part being 
pushed through by the incoming rough part, hence the 
name given to the method. When conical surfaces 


| with a relatively steep taper are being ground, a support 


with a matching contour is used; otherwise the 
method of operation is the same as for slightly tapered 
parts. The magazine feed and the intercepting 
finger are hydraulically controlled from a distributor 
which also controls the oil flow effecting the table 
traverse. One of the small size machines arranged 
for grinding taper pins, is shown in Figs. 12 and 13, 
Plate X. 

In the third method, illustrated in Figs. 5 and 6, 
the table is reciprocated. It is employed for grinding 
short parts having a cylindrical body with a tapered 
end, for short cylindrical parts having different dia- 
meters in the length, i.e., with steps or shoulders, or 
for parts having a curved or otherwise irregular contour, 
the only limitation being that the work can be intro- 
duced into the space between the wheels, that is there 
must be no re-entrant angles. The method is known 


Fig.1. 
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as the “dipping” method. The first-mentioned type 
of work is shown in place in Fig. 6, and it will be 
noticed that the feed-wheel axis is inclined, in plan, 
and that the periphery of beth wheels is contoured 
and not flat. The work may be fed either by hand or 
automatically by using a magazine and feeding 
mechanism similar to that described for the * push- 
method. The work received from the 
magazine is held between stops and fed into the grind- 
ing wheel, the table coming into contact with a fixed 


|stop which determines the finish of the operation. 


The movement of the table consists of a quick advance, 
a slow feed, and a quick return. The last-mentioned 
withdraws the finished work when it is then ejected 
at the side of entry. The machine shown in Fig. 11, 
Plate X, is equipped for this method. It is the 
larger of the two sizes. 

Work with shouldered ends or similar work which 
cannot very well be ground by the “ dipping ** method 
is ground by the normal “ in feed ” method, illustrated 
in Figs. 7 and 8. The table is stationary and the 
axes of both wheels are parallel. 
is fed in towards the work, the finished dimensions of 
which are determined by a stop. Whilst the “ straight- 
through" and “in-feed’’ methods are well known, 
it is claimed that the * push-through " and “ dipping,” 
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methods are new features, an‘! that a particularly high 
standard of accuracy is obtainable with them, whilst 
the surface finish of the work approaches that resulting 
from lapping. 

For an understanding of the general construction of 
the machines reference should be made to Fig. 9, 
opposite. It may be remarked, however, although 
it is not a material point, that the motor drive in this 
figure differs somewhat from the arrangements shown 
in the photographs reproduced. Thus, in Fig. 12, the 
grinding-wheel motor is situated in the wheel housing. 
the feed-wheel motor is set horizontally and the oil 
pump motor is also horizontal and mounted 
the bed. Leaving the drives out of account, Fig. 4 
shows the characteristic features of the machin 
The grinding wheel is seen at A. The spindle, which 
is hollow, runs in plain bearings lubricated by means 
of a geared pump driven from the spindle itself. A 
fan, similarly driven, cools the spindle by directing a 
stream of air through it. The housing is carried on 
an inclined slide so that whatever diameters of work 
are being ground the axis will be slightly above the 
centre of the work. Adjustment, towards or away 
from the feed wheel, is made by moving the housing 
on the slide by means of a handwheel and feed screw, 
provision being made to take up backlash. A degree 
of accuracy of adjustment of 0-0001 in. is possible 
The wheel housing consists of two parts, that in which 
the spindle bearings are mounted being capable of 
rotation round a horizontal axis and being provided 
to this end with a journal B. The axis of the grinding 
wheel may thus be tilted to an angle to the horizontal. 
The object of this arrangement is to set up, when the 
table is reciprocated, a component force which neutralises 
the tendency of the work to run away from its stop 
due to the motion of the table. It is also stated that 
the exceptionally fine finish of the work in the “* push- 
through ” and “ dipping ” methods, in both of which 
the table reciprocates, is due to the paths of the 
different grains in the wheel surface overlapping one 
another as they are oblique relatively to the work. 
A truing device C is mounted on the wheel guard. 
This is driven by a small motor with push-button 
control and also having an automatic control, so that 
it can be set and made to function at predetermined 
intervals of time, for example, after a certain number 
of parts have been ground. The device D is for 
measuring the diameter of the work. It is fitted with 
a micrometer scale. 

The feed wheel is seen at E. As already indicated, 
its axis can be inclined to either the vertical plane or 
the horizontal plane. The spindle is therefore mounted 
in a manner which may be likened to the gimbal 
suspension of a ship’s compass. It is inclined in the 
vertical plane round the journal F, and in the horizontal 
plane round the journal G. The housing is bolted to 
the table, slotted holes allowing for adjustment. A 
freedom of movement of 5 deg. is provided. The 
table, H, is carried at the front on a vee-slide in order 
to maintain parallelism, and at the back on hardened 
rollers in order to reduce friction. It is traversed by a 
plunger working in a cylinder, indicated at I. The 
oil pump is seen at J, and the distributor at K. The 
rate of table traverse for the grinding feed is infinitely 
variable between limits, whilst the quick motion is 
constant at 15 m. (49-2 ft.) per minute. The length 
of traverse is determined by adjustable dogs along the 
front edge. The feed wheel, as already stated, has 
independent motor drive. The drive is transmitted 
to the spindle through change gears giving 8 to 10 
rates of speed, according to the size of the machine. 
The wheel is made either of cast-iron or, when particu- 
larly fine grinding is required, of hardened steel. 
Accurate centreless grinding depends, to a large extent, 
on true concentric running of the wheels. The diamond 
truing device ensures this for the grinding wheel, which 
is, itself, used to dress the feed wheel as this is traversed 
past it at a slow rate. Separate push-button control 
is provided for this movement of the table. 

The work is supported between the wheels on the 
detachable guide L, the shape of which varies with the 
| precise nature of the work. The guide itself is carried 
on the bracket M, attached to a base having a three-point 
support. Adjustment is provided by the eccentric 
gear N at the front, and by the screw gear O at the 
back. The slotted hole between the support contains 
the clamping bolt. The work is held down on the guide 
by the gauging device D, and is kept in contact with 
the feed wheel by adjustable spring-loaded rollers P. 
These are mounted on roller bearings. The oil-con- 
| trolled ejector finger is seen at Q, and the work-feeding 
|device at R. Many of the parts referred to in this 
description can be identified in the several illustra 
tions, but a few of the main controls may be referred to. 
The large hand-wheel prominent in Figs. 11 and 12, 
|and provided with a graduated dial behind it, is used 
for the transverse movement of the grinding-wheel 
slide. The vertical lever near the table in the same 


is on 





views is the table-reversing lever and, when automati 
| working is used, is actuated by the table dogs. The 
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Fie. 10. 


two small levers moving over are dials control the oil 
pump and the grinding-lubricant pump. The functions 
of the various other levers and knurled knobs are 


detailed comment. 
@ very fine degree of adjustment and a completely 
positive and readily accessible control is provided in 
both machines. 








BROADCASTING STATION FOR 
informed that the Palestine authorities have decided 
to provide a broadcasting station for the Holy Land. 
A site has been selected about seven miles north of 
erusalem, and the equipment is being manufactured 
at the Chelmsford Works of Messrs. Marconi’s Wireless 
Telegraph Company, Limited, Electra House, Victoria- 
embankment, W.C.2. The power of the station will be 
Sufficient to supply 20 kW of unmodulated energy to the 
aerial, and it will operate on a wavelength of 449-1 m. 





PALESTINE.—We are | 





MACHINE ARRANGED FOR GRINDING WITH AUTOMATIC FEED. 
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THE LATE HERMANN GLAUERT. 


CHEMICAL 
| “ ’ 


| Part ID in 1913. He was at that time awarded the 
| Tyson Medal for astronomy, and in 1914 secured the 
| Isaac Newton Studentship in astronomy and physical 
optics. Subsequently he obtained the Rayleigh Prize 
for mathematics. 

He joined the Royal Aircraft Establishment in 1916, 
and since then had been engaged on aerodynamic 
research work, much of which is recorded in the 
Reports and Memoranda of the Aeronautical Research 
Committee. The greater part of his work was on the 
mathematical theory of aerofoils and airscrews, in 
which subject he had acquired an international reputa- 
tion. Several of his papers on aerodynamics have been 
published in the Proceedings of the Royal Society, and 
he also read a number of papers before the Royal 
Aeronautical Society, of which body he became a Fellow 
in 1918. He was elected a Fellow of Trinity in 1920, 
and was recently made a Fellow of the Royal Society. 

The death of Mr. Glauert will be a serious loss to the 
science of aerodynamics and will be felt wherever this 
science is studied. 


THE ORGANISATION OF 
ENGINEERING SALES. 

THE object of British Industries House, which has 
recently been opened at Marble Arch, London, W., is to 
provide a permanent exhibition of British goods and 
so to improve the selling power of our industries. By 
having the displays of manufacturers of the same class 
of products set out in close juxtaposition it will 
enable the overseas buyer, who is unwilling or too 
busy to visit a dozen or fifty showrooms, to inspect a 
representative range of the articles in which he is 
interested with the least possible trouble. Moreover, 
by providing club premises, it will enable negotiations 
to be conducted under the most pleasant conditions, 
while its position is such as to render it accessible 
from all parts of London. 

As regards the British manufacturer two courses 
are open; either he can rent a showcase for 
the display of his goods and by so doing obtain such 
facilities as heating, telephones, the use of a private 
interviewing room and the services of competent floor 
managers and interpreters or, forsaking individual 
effort, he can combine with those who offer similar 
products to his own in the exhibition of the products 
of his particular branch of industry, and, of course, at 
the same time take advantage of the ancillary services 
we have just mentioned. This second course has been 
adopted by the manufacturers of medical and surgical 
instruments and equipment, who have rented over 
8,000 sq. ft. on the third floor of the building, where 
some 150 firms are displaying their goods in the way 
mentioned. In addition, on the ground floor there is 
a completely equipped ward, operating theatre and 
subsidiary accommodation, the whole providing the 
hospital buyer with an easy means of seeing what is 
being produced in the way of operating tables, forceps, 
sterilisers and electrical appparatus. 

Attempts are now being made to do something of 
the same kind for the engineering industry. A group 
of exhibits connected with the Sheffield trades has 
already been organised and a number of leading firms 
in the heavier branches of the industry have taken 
space. But it is felt that some rather more co-operative 
effort would be advisable and Mr. G. F. Dowding, 
A.M.I.Mech.E., has been appointed to deal with the 
matter. We understand from him that great interest 
has been shown in the scheme, but that there is still 
some reluctance to take the necessary steps to secure 
space. We hope that this obstacle will soon be over- 
come for it appears to us that such a display would 
provide an excellent weapon for combating foreign 
competition. 

Quite apart from the convenience of the sur- 
roundings in which negotiations can be conducted, 
there is the added advantage that the equip- 
ment will be shown in close relationship to the pro- 
ducts of other trades and that buyers in these fields of 
commerce may be easily led to take an interest in 
something outside though related to their own activities. 














STanpDakD ALUMINIUM-SILICON ALLOY 
B.”’—The imcreasing use of high-silicon aluminium alloys 


: | Many of our readers will learn with deep regret of | has led to a demand for a standard analysed sample of 
different in the two machines and do not call for |the untimely end of Hermann Glauert, M.A., F.R.S., | this slloy, and the British Chemical Standards Head- 


Saturday, August 4. We understand that Mr. Glauert 
| was walking on Fleet Common, Hampshire, where the 
| operation of blowing up a tree stump was in progress, 
| and was struck and fatally injured by a piece of debris 
from the explosion. 
| It will be remembered that Mr. Glauert, who was only 
|41 at the time of his death, was this year appointed 
|head of the Aerodynamics Department of the Royal 
| Aircraft Establishment, Farnborough. He was born 
}at Sheffield on October 4, 1892, was educated at 
| King Edward VII School in that city, and went up to 
| Trinity College, Cambridge, where he obtained a first 
| class in the Mathematical Tripos, Part I, in 1911 and 





It may be observed, however, that | whose death occurred as the result of an accident on | quarters has, for some time, been supervising the pre- 


paration and analyses of a new sample which is now 
ready for issue. The elements at present standardised 
are: Si, 12:74 per cent.; Fe, 0:34 per cent.; Mn, 
0-005 per cent.; Zn, 0-020 per cent.; Ti, 0-006 per 
cent.; and Cu, 0-010 per cent. Standard figures for 
| traces of other elements present may be issued subse- 
| quently. As this is believed to be the only standard of 
| its kind issued m Great Britain, the United States or 
on the Continent, it is likely to be of international interest. 
The standard is issued in bottles containing 500 grammes, 
100 grammes, and 50 grammes of turnings, and each is 
provided with a certificate of the analyses made and an 
outline of the methods used. The standard muy be 
| obtained from Messrs. Ridsdale and Company, 3, Wilson- 
street, Middlesbrough. 
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ENGINEERING 


PERSONAL. 


Tre Coat Urtmisation Councit, Columbia House, | 
The autumn session of | Aldwych, London, W.C.2, has appointed Mr. P. J. Hill | 
to the position of area combustion engineer, northern | 
branch, with headquarters at Leeds. He succeeds Mr. 
W. J. Bunney, who resigned some months ago. Mr. 
W. C. Gamble has been appointed area combustion 
engineer for the South Wales and South Western branch, 
with headquarters in Cardiff, and Mr. F. W. 


ENGINEERING TRAINING AND 
EDUCATION. 


Courses in Sanitary Science. 
the training courses for candidates desiring to enter 
for the examinations held by the Royal Sanitary In- 
stitute for sanitary inspectors, smoke inspectors, and 
for associateship in general hygiene and sanitation and 
in sanitary science, will commence on Wednesday, 
September 19. Particulars of the lecture courses avail- 
able and syllabuses of the examinations are obtainable 
from the secretary of the Institute, 90, Buckingham 
Palace-road, London, S.W.1. 


Brick, | 
assistant area publicity manager for the Wales and 
Midland branch, with headquarters in Birmingham. 








BOOKS RECEIVED. 


Transactions of the Institution of Civil Engineers of 
Ireland. Ninety-Eighth Session, November, 1933, to | 
May, 1934. Volume LX. Dublin: Offices of the | 
Institution. 

Ministry of Public Works, Egypt. Physical Department. 
Paper No. 31. The Nile Basin. Supplement to | 
Volume IV. By H. E. Hurst and P. E. Puiiips. 
Caire: Government Press. [Price P.T. 50 or 10e.] 

Anuario de la Gran Bretatia, 1934-35, with a Section in | 
English Covering the Chief Tourist Centres. Eleventh 
Edition. London: Trade and Travel Publications, 
Limited. [Price 2s. 6d.] 

Design and Construction of Concrete Roads. 
Smita. London: Concrete Publications, 
[Price 8s. 6d. net.] 

Department of Overseas Trade. 581. Economic 
Conditions in France (June, 1934). Report. By Sir} 
Ropert Canint. London: H.M. Stationery Office. 
[Price 7s, net.} 

Universal Spiral Tables for Railroad and Electric Tramway 
Lines. By E. 8. M. Lovetace. Westmount, Mon- | 
treal: E. 8. M. Lovelace, 457, Elm-avenue. [Price | 
5s. post free.] 

Science Museum, South Kensington. A Five-Year Biblio- | 
graphy of the Applications and Testina of Refrigeration, 

Ac ; and of its British Patents, 1929-1933. Compiled by | 

The supply of 2,895 cast-steel pieces| H. T. Prepce. London: H.M. Stationery Office. | 

wagons. Viagao Ferrea do Rio| [Price 2s. net.] ; 

September 18. (Ref. No. G.Y. | The Arcform Ship : Trials and First Voyage Performances. | 

By Str Joszern W. Isnexwoon. Paper read before the | 

North-East Coast Institution of Engineers and Ship- | 

builders, May 10, 1934. Newcastle-upon-Tyne : Offices 

of the Institution. London: E. and F. N, Spon, | 
| Limited. 

_, telephone | Arsenical and Argentiferous Copper. By J. L. Greac. | 

ae | New York: The Chemical Catalogue Company, | 

(Ref. No.| Incorporated. 

| Department of Overseas Trade. No. 582. 
Conditions in Germany, to June, 1934. 
J. W. F. Taetwarn. London: H.M. 
Office. [Price 3s. 6d. net.] 

Basic Units in Mechanical Drawing. 
R. P. Horvscuer and A. B. Mays. 
Wiley and Sons, Incorporated. London : 
and Hall, Limited. [Price 10s. net.] 

Feste Stahlerne Briicken. Sixth Edition. 
Ernst und Sohn. [Price 36 marks.] 

, | Mines Department. Twelfth Annual Report of the Safety 

motor fire pumps mounted on two-wheeled chassis, and in Mines Research Board, 1933. London: H.M. 

The Egyptian Ministry of the Interior, Stationery Office. [Price 2s. net.] 

Septem- | Industrielle Kosten-Berechnung. By Dr. Jur. H. West. 

wd ; Stuttgart : Forkel and Company. [Price 28 marks.] 
Belting.-The supply of friction surface rubber trans-| Ordnance Survey. Professi Papers. New Series 

mission belting The South African Railways and No. 16. The National Plans (The Ten-Foot, Five-Foot, 

Harbours Administration, Johannesburg ; September 24. Twenty-Five-Inch and Six-Inch Scales). By Bricaprer- 

(Ref. No. G.Y. 14,149.) . Gen. H. Sr. J. L. Wrvrersornam. London: H.M. 
Buffers The supply of standard buffer cases, buffer | 

heads, springs, washers, &c., for the Eastern Bengal 

Railway The Indian Stores Department, Simla: 

September 24. (Ref. No. G.Y. 14,150.) | New Lasoratorres or THe Bureau Vértras.—The 
Pumping Inatallations.-The supply and erection of | Bureau Véritas, 31, Rue Henri-Rochefort, Paris, has 

buildings and plant for three pumping stations, including | issued a special number of its Bulletin Technique, on the 

pumps, weed sereens, gearing, main electric motors, | occasion of the inauguration of its new laboratories by 
switchgear, transformers, cranes and filter plant. The | the Minister of the Mercantile Marine. These laboratories 

Egyptian Ministry of Public Works, Cairo ; October 18.| will enable the work, which has been carried on at 

(Ref. No. G.Y. 14,151.) headquarters since 1928, and at Le Bourget since 1922, to 
Water Turbines and Generators.—The supply of two | be centralised at Levallois and will render it possible 

24,000-kVA generators and two 30,000-h.p. water | for both scientific and industrial researches of a kind 

turbines. The New Zealand Public Works Department, | in which this organisation is interested to be carried out 

Wellington ; November 27. (Ref. No. A.Y. 12,551.) under more satisfactory conditions. The description 
T¢ le phone Cores The supply of 5,000 four-conductor, | shows that the various laboratories are excellently laid 

and 500 six-cond ctor telephone instrument cords. The | out and equipped. 

New Zealand Post and Telegraph Department, Welling- | 

ton, October 17. (Ref. No. A.Y. 12,553.) | 
Telephone Cable..-The supply of paper-insulated, star | —On the invitation of the Radio Manufacturers’ Associa- 

quad, lead-covered telephone cable. (Ref. No. A.Y. | tion, the Department of Scientific and Industrial Research 

12,554.) Also enamelled, silk and cotton insulated, | is exhibiting for the first time at the Radio Exhibition, 

impregnated and lead-covered telephone cable. (Ref. | Olympia, which opened yesterday and will remain open 

No. A.Y. 12,555.) The New Zealand Post and Telegraph , until Saturday, August 25. The exhibit of the Research 

Department, Wellington, October 10 Department is intended to illustrate the investigations 
Lathe.—The supply of an electrically-driven high-| made into the behaviour of wireless waves in the upper | 

precision lathe, height of centres from bed 480 to 550 mm. | atmosphere and the methods employed in determining | 

distance between cen .res 7,500 mm., diameter of main | the height of the reflecting layers. Various applications | 
spindle 85 mm., with corresponding accessories. The | of the cathode-ray oscillograph in this and other ial 
' 
| 
| 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference numbers 
appended being quoted in all cases. 

Selector Telephone Equipment.—The supply of selector 
telephone equipment. The Victorian ilways, Mel 
bourne; October 17. (Ref. No. A.Y. 12,532.) 

Turbo-Alternator..-The supply of a 1,000 kW self- 
contained turbo-alternator unit, complete with exciter 
auxiliary plant, and all necessary instruments and 
fittings he Townsville City Council, Australia ; | 
October 11. (Ref. No. A.Y. 12,535.) 

Fishplates.-The supply of 50,000 pairs of mild-steel 
fishplates for 25-kg. rails. The total weight of the 
material required is given as 920-95 metric tons. The 
Argentine State Railways, Buenos Aires; September 4. 
(Ref. No. G.Y. 14,126.) 

Steel Tubes.—The supply and delivery of miscellaneous | 
lengths of weldless steel tubes. The Argentine State 
Oilfields, Buenos Aires; September 5. (Ref. No. G.Y. 
14,127.) 

Steel Castings. 
for locomotives and 
Grande do Sul, Brazil ; 
14,128.) 

Wheels and Axles 
60 axles mounted on wheels for railway trolleys. 
Ferrea do Rio Grande do Sul, Porto Alegre, 
October 2. (Ref. No. G.Y. 14,135.) 

Telephone Equipment.-The supply of 
transmitters and parts. The Posts and 
Department, Melbourne; September 25. 
A.Y. 12,544.) 

Stationary Battery._The supply of a stationary battery 
of 110 cells, 75 ampére-hour capacity. The South | 
African Union Government Supplies Board, Pretoria ; | 
September 14. (Ref. No. A.Y. 12,548.) 

Machine Tools.—The supply of a laminated-spring | 
press with motor and starting gears ; a multiple-spindle 
drilling machine, and a press for punching }-in. mild- | 
steel plate. The East Indian Railway, Calcutta ; | 
September 3. (Ref. No. A.Y. 12,549.) 

Motor Fire Pumps.—The supply and delivery of six 


By R. A. B. 
Limited. 


No. 


The supply, c.i.f., Rio Grande, of | 
Viagao | 
Brazil ; 


Economic | 
Report. By | 
Stationery 


Book II. By 
New York : John 
Chapman 


Berlin : Wilhelm 


all accessories 
Municipalities and Local Commissions Section ; 


ber 13. (Ref. No. G.Y. 14,146.) 


Stationery Office. [Price 4s. 6d. net.] 








Rapro Researca at THE Rapio Exurerrion, OLYMPIA. 





Argentine State Oilfields, Buenos Aires; September 14 | including course-deviation and collision prevention in 
Ref. No. A.Y. 12,559 navigation, are being demonstrated. 
Cope or Conpvuctr ror Surveyrors.—The Chartered 
Surveyors’ Institution, the Land Agents’ Society, the 
Auctioneers’ and Estate Agents’ Institute, and the 
Incorporated Society of Auctioneers and Landed Property 
Agents have recently adopted a joint Code of Conduct 
pecaten, Chile, is desirous of being placed in touch with covering such matters as members’ own responsibilities 
‘nited Kingdom manufacturers of baths, lavatories, | to their clients, relationship with other professions, sales 
and sanitary goods in iron and porcelain. (Ref. No. | and lettings, surveys and other work, and advertisements. 
G.Y. 14,106.) As discussed in a recent interesting article in The 

Cables and Ship Chandlery.—A firm in Valparaiso, | Times, the activities of these bodies cover a number | 
Chile, wishes to be placed in touch with United Kingdom | of wide, if interlinked, fields and it is therefore an 
manufacturers of steel and manila cables and ship | advantage that their efforts should be regulated on a 
chandlery. (Ref. No. G.Y. 14,138.) voluntary basis by such a code. 


A firm in Asuncion, Paraguay, desires 
Kingdom manu- 
roofing sheets. 


Roofing Sheets 
placed in touch with United 
facturers of galvanised corrugated-iron 
(Ref. No. G.Y. 14,104.) 

Iron and Porcelain Sanitary Ware.—<A firm in Val- 


to be 





| ment in overseas buying. 


[AnG. 57. 2994. 
CONTRACTS. 


Messrs. Kryn anp Lany (1928), Limtrrep, Coborn 
Works, Letchworth, Herts, have obtained a contract 
for 120 tons of miscellaneous castings from a rolling-mill 
corporation. Some of the items will be of mild steel, 
some of high-carbon steel, and the remainder of the 
firm’s K.L. “ stronger steel.’’ This is guaranteed to 
possess a tensile strength of 35 tons to 40 tons per square 
inch, with a minimum elongation of 20 per cent. and a 
cold-test bend of 120 deg. 

Messrs. Hartanp Anp Wo rr, Limirep, Belfast, 
have received an order from Messrs. Elder Dempster 
Lines, Limited, Liverpool, for the construction of a new 
motor passenger vessel for intercoastal service in West 
Africa. The vessel, which is to be laid down in Belfast, 
will be propelled by Harland-B. and W. engines, and is 
to be ready for service early next year. 

Messrs. JAMES ComBE AND Son, LimitrepD, 9, South- 





| ampton-street, London, W.C.1, who recently completed 


the all-electric plant for the Empire Swimming Pool, 
Wembley, described on page 116 ante, are to be responsible 
for the design and installation of the all-electric thermal 
storage space-warming, air-conditioning, swimming-pool 
warming, and hot-water service plant at the new health 
centre at Peckham, the consulting engineer for which is 
Sir E. Owen Willilms. 








NOTES FROM THE NORTH. 


Grascow, Wednesday. 


Scottish Steel Trade.—In the steel trade of Scotland 


| conditions remain fairly satisfactory, and the present-day 


output compares very favourably with what it was during 
the early part of July. New business is, perhaps, not 
so plentiful, but, at all events, the tonnage on order is 
just sufficient to keep the mills running fairly steadily 
and makers are viewing the future with a certain amount 
of confidence. In the black-steel sheet trade there has 
been little change in the position, and while makers have 
quite a good tonnage of the heavier gauges booked, the 


} demand for the lighter gauges is still extremely limited. 


The orders on hand at present are mostly on home 
account, but some Colonial business has lately been 
filtering through and there are prospects of an improve- 
Prices show no change and 
are as follows :—Boiler plates, 91. per ton; ship plates, 
8l. 15s. per ton; seetions, Sl. 7s. 6d. per ton; black- 
steel sheets, } in., 8/. 10s. per ton, and No. 24 gauge, in 
minimum 4-ton lots, 101. 10s. per ton; and galvanised 
corrugated sheets, No. 24 gauge, 131. per ton, in minimum 
4-ton lots, all delivered at Glasgow stations. 

Malleable-Iron Trade.—Conditions in the West of 
Scotland malleable-iron trade show no improvement and 
broken time is general in this area. The re-rollers of 
steel bars are also very short of orders, and the outlook 
all round is not very cheery at present. The following 
are the current market quotations :—‘* Crown ’’ bars, 
91. 15s. per ton for home delivery, and 9. 5s. per ton 
for export ; and re-rolled steel bars, 8. 12s. per ton for 
home delivery and 7/. 10s. per ton for export. 

Scottish Pig-Iron Trade.—The demand for Scottish 
pig-iron has not been very heavy of late, either on home 
or export account, but producers report a fairly promising 
undertone. There are still 15 furnaces in blast. Prices 
are unchanged and are as follows :—Hematite, 71s. per 
ton, delivered at the steel works; and foundry iron, 
No. 1, 72s. 6d. per ton, and No. 3, 70s. per ton, both on 
trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, August 11, amounted to 542 tons. Of that 
total 105 tons went overseas and 437 tons coastwise 
During the corresponding week of last year the figures 
were 125 tons overseas and 71 tons coastwise, making the 
total shipment 196 tons. 








Heticm Propvuction 1n THE Unrrep States. —ll 
the rights in the Cliffside gasfield, near Amarillo, Texas. 
from which the helium used in the American military 
services is obtained, have been acquired by the Govern 
ment. The raw gas obtained in this field has a helium 
content of 1-75 r cent. and in the last five year 
has yielded more than 57,000,000 cub. ft. of helium 

Aut-Cuingse Broapcastine Station.—The trans- 
mitter and other electrical apparatus installed in the new 
broadcasting station at Hunan, China, was, with the 
exception of the valves, all manufactured by the Hunan 
Electric Company, Changsha. Power is supplied by 4 
15-kVA Diesel-electric set which is connected to the 
valves through mercury-vapour rectifiers. The station 
operates on a frequency of 600 kilocycles, the carrer 
output being 5,000 watts and the peak modulated output 
2,000 watts. It is further announced that the Ministr) 
of Communications is to establish a factory at Nanking 
for the production of telegraph and telephone apparatus 


Com™MeERrcrIAL Mission TO Mancnovkvo.—The Federa 
tion of British Industries, 21, Tothill-street, London. 
S.W.1, has decided to send an industrial mission in the 
immediate future to Manchoukuo, for the purpose °! 
studying conditions in that country and of ascertaining 
whether British industry can co-operate with loca! 
interests in its development. The mission will also pa) 
a short visit to Japan with the object of establishing 
friendly contact with the representative organisations 
of Japanese industry and commerce. The mission wil 
comprise Colonel Lord Barnby, past president of the 
Federation, Sir Charles Seligman, Mr. Guy Locock, 
director of the Federation, and Mr. J. Piggott, repre 
senting the British Lron and Steel Federation. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—There is absence of new 
feature of moment in the Cleveland pig-iron trade. 
Current requirements barely absorb the restricted output, 
but by the end of the holiday month of August rather 
considerable buying is expected as home customers have 
not made full provision for their autumn needs. A large 
proportion of the production is going into direct use at 
makers’ own consuming departments, and most of the 
remainder is taken up by home buyers. [ronmasters 
hope to make further considerable sales to Scotland, 
notwithstanding competition of other home districts 
and the increasing substitution of Scottish pig by firms 
north of the Tweed for purposes for which products of 
Tees-side have for long been used. Inquiries from 
abroad are few. 
likely to increase materially during the dull season. 
Terms of sale for shipment to foreign ports continue to 
vary a good deal after individual bargaining, but for other 
business quotations are steady and firm, on the basis of 
No. 3 g.m.b. at 67s. 6d. for local use, 69s. 6d. supplied to 


North of England areas outside the Tees-side zone, 67s. 3d. | 


delivered at Falkirk, and 70s. 3d. delivered at Glasgow. 
Hematite.-East Coast hematite producers are well 
placed as regards orders, and are not anxious to enter into 
new contracts at prices now ruling as they consider 
upward movement not unlikely, particularly as there is 
reason to expect some increase in cost of output by 
rise in charges for coke and ore. There is no diminution 
in home consumption, and exports have been on a rather 
improved scale recently, due to substantial loading for 


Italy. Makers will not, however, book further overseas 
orders on terms that have been accepted of late. Deliver- 
ies to the Sheffield district continue to.be heavy. Delivery 


prices are tuled by AN | at 68s. here, 74s. to 
77s. to various paris of Y: ire, 70s. to Northumberland 
and Durham, and 75s. to Scotland. 

Foreign Ore.—Business in foreign ore is still very quiet’ 
but values are strong, and merchants confidently expect 
to beg oy figures for forward sales. Best rubio 
is 17a. c.i.f. Tees. 


Blast-Furnace Coke.—Good medium qualities of ‘Dur- 
ham blast-furnace coke remain at 20s., delivered to 
Tees-side works, but sellers are not desirous of making 
forward contracts at that price. 


Manufactured Iron and Steel.—Aggregate tonnage 
output of semi-finished and finished iron and steel is 
marntained, but more orders for certain descriptions of 
material would be much appreciated. Departments 
turning out constructional steel continue busy, and 
manufacturers of railway material have a fair amount of 
work on hand, but branches producing shipbuilding 
requisites are only moderately employed, and shee 
makers could do with more work. Principal market 
quotations are:—Common iron bars, @l. 12s. 6d.; 
packing (parallel), 8l.; packing (tapered), 10/.; steel 
billets (soft), 51.12¢. 6d. ; steel billets (medium), 61.17. 6d. ; 
steel billets (hard). 71. 7s. 6d.: iron and steel rivets, 
lll. 10s.; steel ship plates, 8/. 15s.; steel angles, 
81. 7s. 6d.; steel joists, 81. 15s.; heavy sections of steel 
rails, 82. 10s. for parcels of 500 tons and over, and 9. 
for smaller lots; fish plates, 12/. 10s.; black sheets 
(No, 24 gauge), 101. 10s. for delivery to home customers 
and 91. 5s. f.o.b. for shipment abroad ; and galvanised 
corrugated sheets (No. 24 gauge), 131. for delivery to 
home customers, and LI. 5s. f.o.b. for shipment overseas. 

Scrap.—There is very little business in iron and steel 
scrap and prices are unchanged. 





= 








Crry anp Guimps or Lonpon Instrrutre.—tThe 
Council of the City and Guilds of London Institute, 
Gresham College, Basinghall-street, London, E.C.2, has 
conferred the distinction of Fellow of the Institute 
(F.C.G.I.) upon Messrs. H. L. Armstrong, J. M. Barr, 
S. Lacey, B. Price, and E. F. D. Witchell. The Fellow- 
ship is conferred by the Council upon those who, having 
obtained the Associateship of the Institute and spent at 
least five years in actual practice, produce evidence of 
having done some original and valuable research work, 
or of having otherwise contributed to the advancement 
of the industry in which they are engaged. 





Dreset-EncineD Lorrizrs For AvusTratia.—The 
second of a fleet of Armstrong-Saurer Diesel i 
“ Active” lorries has now been delivered at ‘the 
Kalgurli (1912) gold fields, at Kalgoorlie, Western 
\ustralia. The first vehicle of this type was delivered 
some four months ago and experience with its 
has not rendered any alteration mecessary. 
inileage per vehicle is about 7,000 a day, and 
consists of gold ore and quartz from the mimes, 
taken to a special crushing plant. It is stated 
spite of a shade temperature of 120 deg. F., no 
water and no overheating have been experienced. 


3 


attempts, which we hope will be successful, are to be 
made to i ite i 





NOTES FROM THE SOUTH-WEST. 


Canpirr, Wednesday. 
Wye Drainage Scheme.—The recent decision of the Wye 


Catchment Board to apply to the Ministry of Agriculture 


} 
| 


lr 


| 


Stocks at makers’ yards are low and not | 





and Fisheries for authority to proceed with a preliminary 
scheme, estimated to cost 30,0001., to prevent floods of 
the Rivers Wye and Monnow at Monmouth, was passed 
upon a report of Mr. C. H. J. Clayton, the expert engaged. 
This report was of a most comprehensive character and 
dealt with the conditions of the River Wye from its 
source to where it joined the Severn, a distance of 154 
miles. The report showed that while the Wye had a 
mean gradient of nearly 15 ft. to the mile for the entire 
length, between Monmouth and the sea the gradient was 
only 40} ft. in 21 miles, or 1-93 ft. to the mile, so that 
the rate of flow was much reduced. It was necessary, 
therefore, that the channel of the Wye below Monmouth 
should be as straight, deep, wide, and evenly graded as 
possible. The channel at points was confined between 
high rocky lands with little room for lateral expansion of 
flood flows. The river bed was extremely uneven, being 
broken 3 by a number of rocky outcrops known as 
weirs. ere were accumulations of rock rubble giving 
rise to “ rapids,”’ and there were accreted islands, which 
were very picturesque, but the accumulative effect of 
these obstructions was serious. Moreover, the entrance 
of the Rivers Trothy and Monnow were also unfavour- 
able. There should be the removal of the weirs, groynes, 
breakwaters, rapids, shoals, islands, and accidental 
obstructions to obtain as even and uninterrupted a river 
bed as possible. The lower part of the River Trothy 
should be diverted and similar steps taken with the 
River Monnow to lead the waters into the River Wye 
more tangentially. Below Bigswear the tides operated 
adversely to fluvial discharges about ten hours of each 
tidal day. Above the upstream limit of the tidal flow 
at Bi > river -e through a narrow and steve 
gorge with sides heavily clothed with trees almost om 
to the margin of the river at its summer level. Wye 
Bridge had five good bays, but the westernmost bay 
was almost vy closed by the walled ms of 
houses. The flood waters of the tributary Monnow 
usually reached Monmouth about twelve hours earlier 
than the Wye flood, and the quick clearance of these 
waters was i . Monnow Gate Bridge, a charming 
antiquity, serious obstructions to the flow as, 
while it three spans, only two appeared to be normally 
effective. 

Welsh Board of Health Offices.—Cardiff City Council 
have of the plans of new Government offices 
to ‘be erected in Cathays Park, Cardiff, to accommodate 
the Welsh Board of Health. Work on the foundations is 
expected to begin before the end of the year. The 
building will extend across the vacant land at the top 
of Alexandra Gardens, between Ki Edward VII 
Avenue and the University College ikdings. The 
elevation of the new building was wed by the Royal 
Fine Art Commission, established by the Government to 
decide upon the design and artistic quality of buildings 
of a semi-national character. It is to use the 
best Portland stone for the building with Welsh slates 
on the roof, the buildings to harmonise with ‘the public 
buildings already in Cathays Park. The architect is 
Mr. J. G. West, chief architect of the Office of Works, 
who formerly lived at Pentyrch, near Cardiff. 





GENERATION oF E.gornicrry ix Great Brrrain.— 
Returns issued by the Electricity Commission, Savoy- 
court, Strand, London, W.C.2, show that during the 
first seven months of the present year the total amount 
of electricity generated by authorised undertakers was 
8,672,000,000 units, as compared with 7,408,000,000 


units — the ae Ape period of 1933. The 
difference of 1,264,000, units represents an increase 
of upwards of 17 per cent. 


. Three out of four of the pedestrians 
were either children under fifteen or persons over fifty- 
five. It was therefore our plain duty to teach children 
the risks they ran and to consideration for those 
whose faculties were not so alert as they used to be. 





< the g March m7 934 the 
Annual . , the 
Machinery sp aataseticlten Sinn. Sa, Coens Pouniney bill, 
Cannon-street, London, E.C.4, has again been paying 
close attention to the interests of its members. Some 


a eee eee Seendment 

of the Valuation (Metropolis) Act, 1869, and much 

assistance i on the difficult and complicated 

Se ee eee tax. 
‘i — } 


tion of lignite in Eastern ’ 
from 81,060,000 tons to 84,390,000 tons and in the 
Rhineland from 38,800,000 tons to 39,700,000 tons. 





| mechanical engineer, . Ww. 





NOTES FROM SOUTH YORKSHIRE. 


Suerrretp, Wednesday. 

Iron and Steel.—Throughout the steel and engineering 
trades production is again in general swing. With few 
exceptions—and these mainly owing to seasonal influences 
—the basis and rate of output are, roughly, equivalent 
to those recorded before the holiday stoppage. Sales 
and deliveries of steel-making materials indicate healthy 
conditions. Hematites, alloys, and scrap are being con- 
sumed freely. In several quarters there is a growing 
tendency to budget for future requirements. While 
there seems little prospect of lower rates in some of the 
leading descriptions of steel-making materials, the 
preparedness af ome distributors to enter into forward 
commitments at current prices is viewed with significance. 
Steel ingot and castings output is maintained at a high 
level. As was anticipated, the official return for June 
showed a decline for the Sheffield district as compared 
with May, the totals, respectively, being 101,700 and 
109,400 tons ; but, allowing for this shrinkage, the June 
figures were over 29,000 in advance of those for the 
corresponding month of last year. This rise of practi- 
cally 1,000 tons a day illustrates the big advance made 
in the steel and steel-consuming trades during th> past 
twelve months, and directly reflects the notable expan- 
sion witnessed in the home market. Current output of 
bulk steel is substantial. Those furnaces that have been 
retained in operation are working to capacity. Produc- 
tion of basic to acid steel is at the ratio of about five to 
three. Electric steel-melting is advancing rapidly ; further 
developments are forecast. The record of stainless-steel 
manufacture is one of consistent progress. Reduced 
costs—a subject of tireless investigation—would open 
fresh avenues of expansion. Many bright features mark 
the semi-finished and finished sections. Automobile and 
electrical engineers provide this district with much more 
work than is generally realised. For the latest light cars 
and commercial vehicles Sheffield’s output of crankshafts 
alone is remarkable. Magnets for the wireless trade are 
being produced in great quantities, The building trade 
boom benefits the foundries and accounts for much- 
inereased activity in stove grates and various kinds of 
fittings. 

South Yorkshire Coal Trade.—After a period of slump, 
there are faint signs of improvement in the housecoal 
market. This is attributed to the fact that summer 
prices expire this month. Consumers are apparently 
considering the advisability of renewals while the lower 
rates prevail. Supplies are ample for all needs. Col- 
lieries are, indeed, anxious to reduce stocks, and mer- 
chants are co-operating to this end. Special lots are on 
offer. The industrial position is a shade stronger. 
Inland consumption is still heavy on railway account, 
while iron and steel works are taking increased deliveries, 
following the general resumption. Supplies of smalls 
are more abundant, but there is a ready outlet at firm 
rites. To meet the deficiency for coking purposes, large 
coal is being broken up. On export account best steams 
and aaed singles and smalis are in steady request. 
Furnace and foundry cokes sell freely at recent rates, but 
business in gas coke has eased. Quotations :—Best 
branch hand-picked, 23s. to 25s. ; Derbyshire best house, 
19s. to 2le.; Derbyshire best brights, 16s. 6d. to 18s. ; 
best screened nuts, 16s. to 17s.; small sereened nuts, 
14s. to 15s.; Yorkshire hards, 16s. to 17s.; Derbyshire 
hards, 16s. to 17s. ; rough slacks, 8s. to 9s. ; nutty slacks, 
7s. to 8s. 6d.; smalls, 5s. 6d. to 6s. 6d. 








Screntiric Lrsrary at Lercester.—During the past 
few years the Museum and Library Committee of 
Leicester have considerably augmented the stock of books 
on scientific subjects in their Central Reference and 
Lending Libraries, and have issued a list giving 
the titles of the more modern of these volumes and of 
those likely to be most in demand. Grouping by sub- 
jects has been adopted and search should acilitated 

y a very complete index. We are glad to learn that 
the task of augmenting the books is being undertaken 
with the advice of the staffs of the local technical colleges, 
as this should prevent errors which are very common 
in such collections. 


Aw Are Museum.—In the report of the Advisory 
Council of the Science Museum for the year 1933, to 
which we drew attention on page 123 of our issue of 
August 3, it was pointed out that the Air Ministry 
was contemplating founding a museum to illustrate 
the history of aviation, and regret was expressed that 
there should be such a splitting up of national collections. 
We are now informed that this statement arose through 
a misapprehension of the position, though it would 
appear to be true that the Air Ministry has been con- 
sidering the best method of preserving such historica 
and technical records as would be of permanent value in 
illustrating the history and development of the Service. 


Locomotive Bumping at CREWE AND Derpy.—The 
London Midland and Scottish Railway Company inform 
us that it has been decided to construct 117 new loco- 
motives at the company’s workshops at Crewe and Derby 
under the 1935 locomotive-renewal programme. Crewe 
will be ible for 55 new engines, and Derby for 62. 
Ten of the locomotives will be of the Princess Royal class, 
designed for working Anglo-Scottish express trains, 
Included also in the total are 10 2-8-0 tender loco- 
motives for working heevy freight trains; these are 
of a new design prepared by the company’s chief 
A. Stanier, and will be 
ines are of the 4-6-0 


built. at. Crewe. The remaining e 
-6-2 passenger tank, 


three-cylinder, 4-6-0 mixed-traffic, 


| and 2-6-4 three-cylinder tank types. 
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BOLOGNA-FLORENCE “ DIRETTISSIMA ” LINE OF THE ITALIAN STATE RAILWAY. 


(For Description, see Page 159.) 


Fig.: 2. SECTION A.B. (Fic.28) ty Fig. 33. SECTION C.D. (Fic.28.) 














THE IRON AND STEEL INSTITUTE; 
BELGIAN MEETING. 


THe autumn meeting of the Lron and Steel Institute 
will be held in Belgium and Luxembourg from Monday, 
September 10, to Friday, September 14. The pro- 
gramme and list of the papers are given below 

MonpDay, SEPTEMBER 10. 

\t 10 a.m., in the Palais des Académies, Brussels. 
Welcome by Mr. Léon Greiner and the members of the 
Belgian Reception Committee. “ Belgian Research 
Committee on the Behaviour of Metals at Elevated 
Temperatures,” by Mr. H. Dustin; “ Contribution 
to the Study of the Resistance to Chemical Attack of 
Various Special Steels,” by Professor A. Portevin, and 
Messrs. E. Prétet and H. Jolivet ; “* Accelerated Crack 
ing of Mild Steel ( Boiler Plate) under Repeated Bending 
Part Il Further Tests,”’ by Dr. C. H. M. Jenkins and 
Mr. W. J. West; and, if time permits, “* Some Aspects 
of the Fatigue Properties of Patented Steel Wire,” by 
Messrs. E. T. Gill and R. Goodacre. 

Afternoon. Visits to Messrs. S. A. des Forges de 
Clabeeq ; Messrs. 8. A. Les Cokeries du Brabant, Pont 
Bralé; and Usines de Fours & Coke et de Synthése 
d’ Ammoniaque du Groupe Coppée, Willebroeck. Even- 
ing. Banquet at the Palace Hotel by invitation 
of the Groupement des Hauts-Fourneaux et Aciéries 
Belg s 

Turspay, Serremper Il. 

At 10 a.m., in the Palais des Académies. ‘* The 
Influence of Silicon and Aluminium on the Resistance of 
Cast Iron to High Temperatures,”’ by Mr. H. Thyssen ; 

Flexibility as a Factor in the Economic Exploitation 
of Rolling Mills and Some Technical Means for its 
Realisation,” by Mr. G. A. V. Russell; “* The Physical 
Properties of Iron-Aluminium Alloys,” by Messrs. C 
Sykes and J. W. Bampfylde; and, if time permits, 

The Properties of Non-Hardenable Alpha-Lron 
Steels,”’ by Mr. S. H. Rees. Five other papers are being 
submitted, but will probably not be discussed. 

Afternoon. Visits to the Houdeng-Goegnies Works of 
Messrs. La S. A. des Glaces et Verres ;: Les Usines 
Gustave Boel & La Louviére; Messrs. 8. A. Union des 
Aciéries, Charleroi; and Messrs. S. A. Les Forges 
de la Providence, Marchienne-au- Pont. 


. 34. Foor o1 








WEDNESDAY, SEPTEMBER 12. 

Morning. Departure for Liége. Visit to the works of 
Messrs. S. A. John Cockerill. Afternoon. Visits to 
works of Messrs. 8. A. d’OQugrée-Marihaye, Ougrée ; 
Mesars. S. A. Safak, Sclessin-Ougrée ; Messrs. Société 
des Tubes de la Meuse, Flémalle-Haute; and La 
Fabrique Nationale d’Armes de Guerre, Liége-Herstal 
Evening. Departure for Luxembourg. 





THURSDAY, SEPTEMBER 13. 

Morning Hotel de l’Arbed Welcome by Mr 
\loyse Meyer, and members of the Luxembourg 
Reception Committee. A paper describing the iron and 
steel industries of Luxembourg will be presented. 
Afternoon. Visits to the Dudelange Works (Arbed) ; 
Esch Works (Arbed); Esch-Belval Works (Arbed, 
Terres Rouges); Dnfferdange Works (Hadir), and 
Rodange Works (Ougrée-Marihaye). Evening. Ban 
quet at Hétel du Cercle, by invitation of the Groupe 
ment des Industries Sidérurgiques Luxembourgeoises. 

Frrpay, SEPTEMBER 14. 
Morning. Further visits to the Arbed, Terres Rouges, 


&c., works. Afternoon. Motor-coach tour of the L s 
Grand Duchy. Fie. 35. Marx Pumptne Station IN THE GREAT TUNNEL. 
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MODERN FACTORY CONDITIONS. 

There are still those, even if their number is 
diminishing, who hold fast to the liberal doctrine of 
laisser-faire and who see in the activities of the 
Factory Inspectors an unjustifiable attempt to 
interfere with employers of labour to do what they 
like with theirown. There are others who, perhaps 
less ardently, are of the opinion that one of the 
causes of human unrest at the present time is the 
increasing organisation of industry into large units, 
which by their very size introduce a certain soul- 
nessness into the relations between employer and 
employed. <A study of the Annual Report* of the 
Chief Inspector of Factories and Workshops for 
last year, which has recently been published by 
H.M. Stationery Office, may be recommended to 
both these classes, as it forms an interesting 
commentary on certain aspects of the world 
which makes up the trade and, industry of the 
country. 

When we are told of a boy employed in a dry clean- 
ing works, who was on duty for 1564 hours in eleven 
days, including spells of work of as much as 22} 
hours and 37} hours; and of an aerated-water 
factory, where the hours for the young people 
engaged ranged from | a.m. to 5.45 p.m. on three 
days, and from 1 a.m. to 9 p.m. on one day in a 
particular week, it becomes very difficult to argue 
that inspection is unnecessary. The feeling en- 
gendered is in fact rather one of disgust that such 
things should be in the Twentieth Century and of 
regret that the fines imposed for these anti-social 
acts were not heavier. 





Ouinntal Report of the Chief Inspector of Factories 
and Workshops for the Year 1933. London: H.M. 
Stationery Office. [Price 2e. net.] 











As regards our second point it would appear 
from the evidence that the offenders, who we are 
glad to think form a small proportion of the total, 
are in general neither large companies, nor trusts, 
but one-man firms. It is also with no little pleasure 
that we fail to find any engineering concerns 
pilloried for this type of neglect of their duty to 
their fellows. It is reported that with the revival 
of trade there is a general tendency to revert to 
a length of working day extending to the full 
legal limit. In this connection it is interesting to 
find that such extension is by no means invari- 
ably displeasing to the workpeople, for instances 
are given where the attempt to introduce the 
two-shift system, owing to the increasing volume 
of trade, have met with opposition, owing to the 
fact that it might mean a reduction in the wages 
of those already employed. Bad employers also 
figure in the chapters entitled ‘ Piece-work Par- 
ticulars ” and “ Truck,” in both of which instances 
are given of procedure, which tends to deprive 
the worker of the just results of his labour. Such 
practices as understating the cloth length to the 
extent of 28} per cent., indefiniteness in piece-work 
prices and fines for so-called negligence, and for 
allowing a bobbin to fal! on the floor, are rightly 
being resisted, and the action taken should be sup- 
ported by all, and they are the majority, who 
realise that this is not good business or good ethics. 

From what we have already said, it will be obvious 
that the report covers a very wide field. Safety, 
accidents, health, employment and welfare are all 
dealt with, and, in fact, the only phase which does 
not receive its due share of attention is that con- 
nected with electrical equipment. The explanation 
of this is, however, that a renowned and recently 
retired electrical inspector made this subject so 
peculiarly his own that it now forms the subject 
of a separate publication. This separation must 
not, however, be taken to imply that electrical 
equipment is becoming pees dangerous. Actually 
there were 346 accidents, 25 of which were fatal, 
due to this cause, a total which is well below the 
five-year average in spite of the increasing use of 
this form of power. To put the position more 
definitely, this stability has been attained in spite 
of the fact that the output of authorised under- 
takings has been increased by 132 per cent. during 
the past ten years and that the number of factories 
coming under the electricity regulations has risen 
from 72,820 to 127,756 during the same period. 

As regards accidents generally, it is obvious that 
the blame must be fairly equally apportioned 
between the employer and the employee. In his 
introduction, the Chief Inspector, Mr. D. R. Wilson, 
remarks that during his two years’ tenure of office 
he has been chiefly impressed by the number of 
avoidable accidents. “The contempt for trans- 
mission machinery, which is responsible for a wholly 
unnecessary toll of death and disablement, is almost 
incredible, considering that its dangerous character 
has been continually emphasised from the very 
start of factory inspection.” And if this be 
thought exaggerated it is only necessary to relate 
the following—almost incredible at the present 
day :—A greaser in a fertiliser works, although 
warned that transmission machinery should only 
be oiled when at rest, was of opinion that the only 
efficient way of lubricating shaft bearings fitted 
with screw-down lubricators was to screw down the 
caps when the shaft was in motion. This had been 
his usual practice, and he said the management 
were well aware of it. The inevitable result was 
that one day his clothing was caught on the revolving 
shaft and he was carried round, until it gave way 
and released him, so that, fortunately, he escaped 
with minor injuries. Such an accident—and there 
were 1,065 others in the same category, 35 of 
which were fatal—clearly indicates the enormous 
field open for education of the kind undertaken by 
the National Safety First Association and the 
Industrial Welfare Society, ‘‘ for the reduction of 
accidents of most kinds must mainly depend on 
the extent to which those exposed to risk can be 
brought to realise that all power-driven machinery 
in motion is potentially dangerous.” The real 
remedy, however, lies in drawing the attention of 
employers to their legal obligations and in educa- 
ting the workers to exercise due caution ; for the 








174 


chief hindrance to the reduction of accidents is 
not want of knowledge of the factors constituting 
danger, but want of appreciation of those exposed 
to risk combined with indifference on the part of a 
small fraction of employers. 

In this connection it must, however, be remem- 
bered that certain individuals appear to be more 
liable to accidents than others, as was shown in a 
report on “ Tests for Accident Proneness,” made by 
Messrs, E, Farmer, E. G, Chambers and F. J. Kirk, 
of the Industrial Health Research Board, last year. 
According to the annual report* of that body for 
the year ended June 30, 1934, which has recently 
appeared, investigations in this direction are being 
continued with a view to determining the reliability 
of the tests imposed, In the meantime much 
interest is being shown in the problem and 
several requests have been made for the tests to be 
applied, especially to motor drivers. It is to be 
hoped that as a result one way at least of 
diminishing accidents may be found, especially as 
more practical experience is gained. 

Another very important task with which the 
Factory Inspectorate has to deal is the prevention of 
industrial disease, and it would seem that no sooner 
are the ravages due to one process checked than 
similar outbreaks occur in new directions. The 
position is rendered more difficult by the fact 
that the symptoms may not become immediately 
apparent and that the primary cause may remain 
long unsuspected, For instance, it has only just 
heen established that sand-blasting, which gives rise 
to silicosis, is really an extremely dangerous occupa- 
tion. Fortunately, the same industrial results can 
he obtained by the use of drilled shot or grit. 
French chalk is another material which is under 
suspicion, since it is supposed to produce fibrosis, 
though its guilt is not proved, while glass silk, 
and the fumes produced in various chemical and 
other processes are also known to be definitely harm- 
ful. It is evident, therefore, that much material 
for research exists, in the carrying out of which 
the of all concerned must be 
enlisted, 

At the end of the year under review there were 
160,185 factories and 86,851 workshops on the 
register, an increase of 2,294 factories and a decrease 
of 4,008 workshops compared with 1932. The 
number of premises of all kinds subject to inspection 
was 285,284. The number of accidents reported 
increased from 106,164 to 113,260, and of fatal 
accidents from 602 to 688. This increase is partly 
attributed to better trade and partly to the fact 
that men, after enduring a long period of unemploy- 
ment, are both physically less alert and more prone 
to over-exert themselves. 


assistance those 








AIRWAY ILLUMINATION. 


In answer to a complaint made recently in the 
House of Commons, the Under-Secretary of State 
for Air said that the Air Ministry had not neglected 
night flying. This form of transport had, in fact, 
always been considerable and, in both the military 
and civil branches, had greatly increased during 
the last few years. That such an answer was 
possible, and there is no reason to doubt its correct- 
ness, is largely due to the attention that has been 
paid to the artificial illumination of both aerodromes 
and airways. If development is to take place, still 
more work will have to be done on these problems 
and it may, therefore, be of interest to recall what 
has already been achieved. 

It is evident that if the special characteristic 
of the aeroplane, its high speed over long dis- 
tances, is to be fully exploited, air lines must be 
operated at night. To ensure safety under these 
conditions it is not only necessary for the aircraft 
itself to be equipped with appropriate navigation 
instruments, but there must also be a ground 
organisation which is efficiently conducted, provided 
and maintained. This organisation must in fact 
be such as to afford the aviator every facility 
to enable him to keep his scheduled course 
without difficulty, to find the airport easily and to 
make a safe landing at any regular or emergency 


*Fourteenth Annual Report of the Industrial Health Re 
search Board to June 30, 1934. London : H.M. Stationery 
Office. [Price Od. net.) F 
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landing ground on his line of route. Since, 
moreover, air traffic is international in scope, it is 
desirable that the lights and other signals necessary 
for these purposes should, in certain respects, be of 
a universal standard pattern. 

As is well known, the best ways of achieving 
this standardisation have been under consideration 
by the International Commission on Illumination 
since 1928, when a sub-committee on airway and 
airport illumination was appointed. This sub- 
committee first reported to a meeting of the Commis- 
sion which was held in Berlin in 1930, and its 
recommendations, apart from a few modifications, 
were adopted at the Plenary Meeting which was 
held at Cambridge in the autumn of the same year. 
These recommendations, which included a number 
of terms and definitions, and tabulated the procedure 
then in use in this country, the United States, 
Germany and Switzerland, are to be found in the 
report* of the proceedings at that meeting. Further 
progress was made when a meeting of the sub- 
committee on Airways Illumination was held at 
Zirich in 1932, but though on thisoccasion aconsider- 
able step towards standardisation was made, a great 
many details were left to the decision of each country, 
for the reason that it was recognised that the 
character of the territory and the climatic conditions, 
which are, of course, local questions, would have 
to be taken into account. As far as this country 
is concerned, the problem, pending the issue of a 
standard specification, has been dealt with in a 
Guide to Aerodrome Lighting, issued by the Aviation 
Lighting Committee of the British Standards 
Institution, the recommendations in which corres- 
pond closely with those of the International Com- 
mission. In other countries similar action has 
been taken. 

Dealing with airway illumination in particular, 
a term which includes all lighting devices outside 
the airports themselves, and especially the beacons 
lighting the routes, it is essential that the equip- 
ment employed should have the largest possible 
range and the smallest possible energy consumption, 
and should not be capable of confusion with 
other lights. The range of such beacons is deter- 
mined by the well-known physical law, as modified 
by the weather conditions and the visual acuity 
of the observer, while the angle of vision, which 
depends on the size of the optical system, must 
also be taken into account. This being postulated, 
the International Commission propose that 0-2 
international candlepower per kilometre should be 
regarded as representing the light necessary for 
minimum visibility. But as this figure was obtained 
in the laboratory, they also recommend that steps 
should be taken to determine the value under 
actual flying conditions. In this connection it 
may be mentioned that experiments carried out in 
Germany and Holland point to the conclusion that 
the visibility of beacons, which are usually placed 
at intervals of 15 miles to 20 miles, depends not only 
on their luminous intensity, but on theduration of the 
effect they produce on the eyes of the observer. 
This is sometimes called the light value, and is 
obviously a function both of the intensity and of 
the duration of the flash from the beacon. This 
value increases from zero to unity as the duration 
of the flash is raised from zero to 0-7 sec., after 
which it becomes constant. The distribution of 
light from the beacon in a vertical plane should, 
therefore, be such that if the luminous intensity 
is large enough, the aviator can see it at the limiting 
sighting distance which corresponds to the height 
at which he is flying. He should also be able to 
keep it in view until he is almost vertically above 
it, though the luminous intensity should decrease 
as he approaches it, in order to avoid glare. 

As regards sources of light, incandescent lamps 
are universally employed, and white is the normal 
colour. Research is, however, being undertaken to 
determine whether lights of other colours would 
have greater penetrability in fogs, but the results 
so far have failed to show any particular advantages, 
especially when the losses in the filters are taken 
into account. The work of Breckenridge and 
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Nolan also shows that there is nothing to be gained 


by using neon lamps. Beacons can either be 
arranged to distribute their light over the entir 
horizon, or within a limited solid angle only. For 
economical reasons, the latter procedure is usuall, 
adopted, one or more beams of light being revolved 
about a vertical axis, so as to produce the impres- 
sion of a flash, the duration of which depends on the 
divergence of the beam. Most beacons consist o! 
one beam which makes a complete revolution in 
3, 4, 6 or 10 seconds, and in Europe the norma! 
dark period is 4 seconds. The beam is concentrated 
either by lenses or mirrors, the latter being the more 
efficient. In fact, the losses with a lens ma) 
amount to 25 per cent. or more, as against 15 per 
cent, with a glass mirror, while if the lamps them- 
selves are partly silvered, even this figure may be 
reduced. Moreover, a mirror has the further 
advantage that, in combination with prismatic 
lenses, it enables the light distribution to be 
accurately adjusted, both vertically and horizontally. 

Beacons, besides indicating the route, are also 
intended to show the positions of emergency landing 
grounds. For the first purpose, it is advisable that 
they should be of the same character on a given 
route, and be installed on the direct line of flight. 
At the emergency landing grounds, this arrange- 
ment may be modified by adding coloured identifica- 
tion lights. Obstacles, such as wireless masts, must 
also be lighted. A stationary red light is the 
obvious identification mark for this purpose, and 
must be placed so that the height and area of the 
obstruction is obvious. The use of floodlighting is 
likely to be both confusing and inefficient, and should 
therefore be avoided. 

A good deal of information on these points must 
now be in the possession of those concerned, and 
we hope that it will soon be laid before the Inter- 
national Commission, or some other appropriate 
body. 








MODIFICATIONS TO LLOYD’S 
RULES. 

In view of changes in recent years, modifications 
of Lloyd’s Rules, have been under consideration 
for some time and at a general Committee held 
in June, a number of alterations were adopted. 
Notice No. 1646, which was issued last week by the 
Committee of Lloyd’s Register of Shipping, embody- 
ing these modifications, promises, in fact, to rank 
in future years as a historic document in the 
development of marine engineering, for it adds 
to the standing Rules of the Society clauses 
relating to combinations of steam reciprocating 
engines with exhaust -steam turbines, and the 
sanctioning of welded seams in boiler-shell plates, 
as well as a complete set of rules for electric pro- 
pelling machinery. Various modifications are also 
made in existing rules for many purposes, but none 
of these is likely to arouse so much general interest, 
and perhaps discussion, as the three items men- 
tioned. 

The rule for proportioning the intermediate shaft 
diameter in ships having exhaust turbines is equally 
applicable whether the turbine is coupled to the 
main propeller shafting by mechanical gearing or 
by electric generators and motors. It is based on 
the established formula for a turbine-engined vessel, 
but takes the equivalent value of the shaft horse- 
power as 0-9 (indicated horse-power of reciprocating 
engines when working with the turbine) + 0-95 
(shaft horse-power of the exhaust turbine at the 
turbine shaft), thus regularising the practice pro- 
visionally in vogue for some time past. 

The reference to the long-desired welding o! 
boiler-shell seams in tension is of sufficient interest 
to be quoted in full. It is thus modestly intro- 
duced :— 

“Page 102, Section 14, Clause 2, has been 
re-written as follows :— 

“2. Shell plates subject to a direct tensile 
stress may be welded in cases where the weld is 
covered by a riveted butt strap or straps. Pro- 
posals to omit butt straps may be considered, 
provided full details are submitted before the 
work is commenced.” 

There is no reason to dwell upon the many con- 
plaints that have been levelled against British 





registration authorities, Lloyd's Register nt 
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excluded, because of their ““ wait and see” attitude 
towards welding in general and the welding of 
pressure vessels in particular. Dr. Montgomerie, 
the Society’s Chief Ship Surveyor, speaking at the 
Institution of Naval Architects two years ago, 
succinctly expressed the position with regard to 
hull constructional welding. “We still require,” 
he then said, ‘‘ the same standards that we required 
ten years ago. We are now getting them; that is 
the all-important difference.” Doubtless the same 
principle has operated in the present case. Lloyd’s 
Rules are not based upon a special standard of 
performance that may be attained under special 
conditions, but upon what may be described as 
“a good merchantable brand” of practice. The 
new regulation may, therefore, be claimed by weld- 
ing technicians as the best possible proof of the 
great advances that have been made in their art, 
and, incidentally, in the methods developed for 
the non-destructive examination of welds. 

The Rules for Electric Propelling Machinery, 
which will be obtainable shortly as a separate 
reprint, cover the complete equipment, whether the 
prime mover isa steam engine oranoilengine. For 
these the ordinary rules still apply, with such addi- 
tional governor gear as is required to safeguard 
the electrical plant. The general requirements 
follow ordinary good-class electrical practice in 
such matters as insulation, ventilation, facilities 
for inspection, &c., with special provisions for the 
resistance of the insulation to sea air, the design 
of the lubrication system to permit of rolling to 
224 deg. without spilling the oil, and means to 
prevent accumulations of bilge water under the 
machines. Switchgear is fully treated, but again 
substantially repeats good land practice, with the 
addition of paragraphs on bridge control and the 
relation of lever movements to the direction of 
motion of the ship. Minimum lists of spare gear 
are specified, and tables are given for the construc- 
tion of armoured, rubber-sheathed, lead-sheathed 
cables, &c. Appendixes 1 to 4 deal, respectively, 
with ’bus bars and connections, auxiliary motors and 
generators, alternating-current and direct-current 
propulsion generators and motors, and the exciters, 
balancers and boosters fitted in conjunction with 
the main propelling machinery. 

Among the modifications to present rules may 
be noted, on the ship side, a number of changes in 
the strengthening of vessels for navigation in ice, 
deep tanks and peak tanks used for the carriage 
of vegetable oils, &c. ; and on the engineering side, 
the inclusion of thickness tolerances of + 10 per 
cent. in boiler smoke tubes, rules for the heat 
treatment of ingot steel forgings, and the material 
of pipes exposed to pressure, and the requirement 
that two independent means shall be provided for 
circulating water through the main condensers. 
Shaft diameters in oil-engined ships are now to be 
based upon the designed maximum pressure, up to 
500 Ib. per square inch. 
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A joint report by the chief engineer of the Central 
Electricity Board, Mr. Johnstone Wright, and the 
engineer-in-chief of the London Power Company, 
Dr. S. L. Pearce, throws a little more light on the 
failure of the electricity supply in south-east Eng- 
land on Sunday, July 29, referred to on page 123, 
ante. though unfortunately no definite conclusion 
has been come to on the subject. Further investiga- 
tions have disclosed that the trouble did not originate 
in the Battersea power station, but beyond that it is 
said to have been impossible to discover the primary 
cause of the trouble. Those concerned have there- 
fore been forced to conclude that the general failure 
originated with the breakdown of one of the 25,000- 
30,000 kW turbines at the Deptford West station 
and not as we were originally informed of one of 
the 35,000-kW units. This will fully explain the 
subsequent trouble and how Battersea became in- 
volved in it. This report is accompanied by a 


statement by the Central Electricity Board in which 
they point out that even on Sundays the system 
has always a sufficient margin of generating plant 


the largest station’s output. There is also sufficient 
spare plant ready to maintain that margin in the 
unlikely event of a second station breaking down. 
Such an unusual occurrence as the simultaneous 
loss of the output of two major stations had not, 


the plant did not allow for such a contingency. Had 


were in every way exceptional, and we are glad 


likely to recur. 








SAMUEL PIERPONT LANGLEY, 
1834-1906. 


to publish a special memoir reviewing his work and 


Smithsonian Institution already included the 
United States National Museum, the National 
Gallery of Art and the Bureau of American 


which was carried out at Washington. 


served that State. 


School and then gained a training in civil engineering 


and architecture. 
interested in astronomy than in building, and after 


many scientific institutions and observatories, he 


he had published nothing of note, but from 1869 


circle of readers. 





attack the problem of solar radiation. 





one hour from zone to zone. 
By the age of fifty Langley had gained an inter- 


as president of the American Association for the | 


hold the office of secretary of the Smithsonian | t 
Institution, Langley was appointed his successor. t 


human flight, then believed in by few and ridiculed 





in operation to make good immediately the loss of 


calculated to stimulate his interest in science and | self. 
literature, he passed through the Boston High| presented one of the greatest difficulties, but in 


by the many. The first fruits of Langley’s investi- 
gations, which were all carried out in the true 
scientific spirit, was his volume Hxperiments in 
Aerodynamics, published in 1891. This was fol- 
lowed by his book, The Internal Work of the Wind, 


however, been contemplated, and the disposition of |of 1893. Having determined some of the funda- 


mental principles for designing a heavier-than-air 


an abnormal event of the kind happened on a week- | flying machine, he proceeded to construct power- 
day a wide-spread failure would have been avoided. |driven models, which he called “ aerodromes,” 
As we have already pointed out, the conditions | from two Greek words meaning air runners. By 


1896 he had built light petrol-heated, flash-boiler 


to learn that the Board are satisfied they are not | steam engines suitable for his models, and with two 
of his “ aerodromes ” made successful experiments. 


On May 6, 1896, aerodrome No. 5, catapulted from 
a houseboat at Quantico, on the Potomac, flew 


3,000 ft.; and on November 28, the same year, 
No. 6 flew a distance of 4,200 ft. These were the 

At the Smithsonian Institution, Washington, im | first sustained free flights of power-propelled 
order to commemorate the centenary of the birth | heavier-than-air machines ever made. 
of Samuel Pierpont Langley, who was secretary of |own view of his achievements was given a year or 
the Institution from 1887 until 1906, on August 22, |two later, when he wrote: “I have brought to a 
a special exhibit devoted to his activities and | close the portion of the work which seemed specially 
honours will be unveiled. At the same time, |mine—the demonstration of the practicability of 
through the Press and other means, attention will | mechanical flight ; and for the next stage, which is 
be called to his achievements, and it is also intended | the commercial and practical development of the 


Langley’s 


idea, it is probable that the world may look to 


giving brief quotations from some of his writings. |others. The world, indeed, would be supine if it 
When Langley became secretary in 1887, the | does not realise that a new possibility has come to 


it, and that the great universal highway overhead 
is now soon to be opened.” 
Had Langley proceeded no further, no one could 


Ethnology, and to these Langley added the Astro- | have blamed him. He was well over 60 years of age 
physical Observatory and the National Zoological | and responsible for the conduct of a great national 
Park. But, though Langley will always be remem- | institution with many interests to serve. But 
bered as an able administrator of a world-famous | circumstances almost compelled him to try to carry 
institution, his greatest fame came through his |the matter a stage further. Some American army 
remarkable pioneering work in aeronautics, all of | and navy officers visualising the inherent, possibili- 


ties of flying machines, the War Department Bureau 


Langley was born on August 22, 1834, at Rox- |of Ordnance obtained a vote of 50,000 dols. for the 
bury, Massachusetts, and counted among his for- | construction of a man-carrying machine, the details 
bears some of the most distinguished men who have |of which were to be kept secret. To the solution 
Brought up in surroundings |of this problem Langley accordingly applied him- 


As with his model machines, the power unit 


1900, through Professor Thurston, Langley obtained 


But it is evident he was more | the services of the brilliant young engineer, Charles 


Matthew Manly (1876-1927). One petrol engine 


a tour of Europe in 1864, during which he visited | constructed by Manly gave 18} h.p. on a weight of 


108 Ib., and this was succeeded by the historic 
521 


definitely gave up the practice of engineering and | five-cylinder radial engine of 52} h.p., used in 
became an assistant in the Harvard Observatory. |the abortive trials of 1903. 
A year at Harvard was followed by a year at the |Trevolutions were 950 per minute and the total | 
Naval Academy, Annapolis; and in 1867, at the | weight with water-jackets, spark coil, batteries, &c., 
age of 33, he was made director of the Allegheny | was 187-47 Ib. 
Observatory and professor of physics in the Western |for trials in the autumn of 1903, and it was 
University of Pennsylvania, Pittsburgh. Hitherto | launched on October 7, with Manly as the operator, 


In this engine the 


The full-size machine was ready 


but without success. Recovered practically unin- 


onwards there came from his pen a very long series | jured, it was again prepared for trial. Weather con- 
of scientific papers and books written in a style at | ditions, however, hindered the proceedings, but on 
once simple and lucid, which gained for them a wide | December 8, just as darkness was setting in, it was 
His principal interest during his | launched once more from the top of the houseboat. 
twenty years at Pittsburgh was the study of the |The machine shot upwards and then fell into the 
sun, and his invention of the bolometer, an electrical | water entangling the pilot, who narrowly escaped 
thermometer of extreme delicacy, made it possible | drowning. 
to explore the infra-red portion of the solar spectrum, | this mishap was due to a defect in the launching gear. 
to determine the temperature of the. moon, and to About a week later the Wright brothers made their 
He made |epoch-making flights at Kitty Hawk. 
several excursions in connection with total solar | afterwards, in 1914, when Langley was dead, the 
eclipses, and with his assistant, James Edward | Smithsonian authorities allowed the late Mr. Glenn 
Keeler (1857-1900), afterwards director of the | Curtiss to experiment with the Langley machine 
Lick Observatory, he made an expedition to Mount | at Hammondsport, New York. These experiments, 
Whitney, in California. At Pittsburgh he also took | which went far to show that Langley had been very 
a large share in inducing the railway companies of |near robbing the Wright brothers of their record, 
the United States to adopt a uniform system of | unfortunately gave rise to a controversy which 
standard time by which the Continent is divided | served no good purpose. For all practical purposes 
up into a number of zones, the time differing by | Langley’s work ended in 1903. Funds were ex- 
hausted, the War Department was severely criticised 
in Congress, and efforts on the part of Manly to raise 
national reputation, and in January, 1887, he was | money for carrying on proved unavailing. Langley 
appointed assistant secretary of the Smithsonian | himself died at the age of 71, on February 27, 1906, 
Institution. In the summer of that year he served |at Aiken, South Carolina. 


Subsequent examination showed that 


Years 


The earlier work of Langley on aviation had been 


Advancement of Science, and in November, on the ,}contemporary with that of Lilienthal, Hargrave, 
death of Spencer Fullerton Baird, the second to | Maxim and Chanute ; his later work with that of 


he Wright brothers, but none were readier to admit 
heir debt to him than the two young bicycle makers 


The year 1887 also seems to have marked the | of Dayton. Of Langley’s work, a recent writer has 
beginning of his great interest in the problem ee “ The greatness of his contribution to aviation 
depends not only on his pioneering laboratory 





176 


ENGINEERING. 


[AUG. 17, 1934. 
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investigations and successful long-distance flights of | ash, and following up by the amalgam treatment it is 
large power-driven models, but on the very fact that | possible in a number of cases to prepare a coal (or 
a man of his reputation should have adventured it | coked fuel) of less than 1 per cent. ash. 

in a field at that time so much ridiculed.” Though| The origination of this principle of mixing inti- 
the last years of Langley were somewhat clouded by | mately pulverised coal or other solid carbonaceous 
the frustration of his hopes, in his time he received | material with a smaller amount of heavy oil in the 


some of the highest honours which can come to men | presence of water so as to remove ash is more than | 


of science, and to-day his name is perpetuated by | usually obscure. The main practical pioneer, of 
Langley Way, the Langley Medal, the Langley Field | course, was Walter E. Tretit in the United States, 
and the Langley Laboratory. Among the societies|who commenced his well-known work on the 
which will pay tribute to his memory on August 22, | subject about 1918. It should be pointed out, how- 
at Washington, will be the Newcomen Society. lever, that the amalgam principle was described in 
\the most lucid fashion by James A. Douglas of 
VERY LOW ASH-CONTENT COAL. | Philadelphia as early as 1904, specially intended for 

By Davip Brown 1IE. | the purification of graphite, but stated to be suit- 

In a paper by Dr. E. 8S. Grumell read before the able for all carbonaceous materials. 

Institution of Mining Engineers on July 13, 1934, | Dougies claimed to be te discoverer ve ee 
the interesting subject was considered of the com- principle of causing oil to combine mechanically 
mercial preparation by ordinary cleaning methods | with finely-divided carbonaceous material so as to 
of what the author calls “ pure coal,” that is a pro- obtain more or less complete elimination of the 
duct containing not more than something of the mineral comtens. - ~aahle : 
order of 2 percent.ofash. He pointed out that, at but it may be mentioned that — earlier ar paneer’ 
the end of 1932, about 35 per cent. of the coal in gators made semi-solid mixtures of pulverised coal 
(ireat Britain was being cleaned, this being equiva- and heavy os. It does not = to have been 
lent to practically all the small coal, and empha realised, however, until the work of Dougies, that 
sised the complexities connected with coal cleaning, separation of the mineral matter could be achieved 
particular attention to the fact that in in the presence of water. After 1904, the principle 


many clean not of great an 
advantage for combustion as is generally imagined. 
One of the most important fields to be considered, 


however, is carbonisation, since the residual coke | a : a a ‘ 
contains a higher percentage of ash in the ratio of | The work of Walter E. Trent is of the greatest 


about 10:7 as compared with the original coal. | value and covers a wide field. His original object 
This is very important, because much coke is used | ¥@% to obtain coal containing a negligible amount 
for combustion, and more than about 7 per cent. to of ash for use in the pulverised condition m internal- 
10 per cent. ash in a solid fuel begins to cause prac- combustion engines. However, this section of the 
tical difficulties out of all proportion to a slightly | work never seems to have reached the commercial 
higher ash content. Thus a good average washed | Stage, and Trent is, of course, much better known 
coal with say from 6 per cent. to 7 per cent. ash | for his developments in connection with combustion, 
gives a coke with from 8-5 per cent. to 10-0 per cent. | total gasification, and particularly low-temperature 
carbonisation of the amalgam. 








drawing 


cases coal is so 


of graphite crucibles so as to obtain a graphite with 
practically no mineral impurities. 





ash, which is more troublesome than a coke of from 
6 per cent. to 7 per cent. ash. Since a large pro- Essentially, one of the chief Trent processes is to 
portion of the coke prepared in by-product ovens is pulverise the coal to a degree equivalent to all 
now sold for domestic consumption, the importance ithrough a 100-200 mesh screen, and convert it 
of cleaning down the coal to about 2 per cent. ash. into an amalgam, using two parts by weight of the 
giving a coke with 3 per cent., will be obvious, | pulverised coal with one part of heavy oil, in the 
Dr. Grumell’s recent contribution further raises | presence of water. The pasty amalgam is then 
the different, but even more important, question of | separated, squeezed to extract water, and heated in 
removing the ash from coal almost entirely, down to | the moulded condition to a temperature of about 
by the “ amalgam ” | 660 deg. F. (350 deg. C.), giving partial carbonisation 
process. | with recovery of the valuable light oils. The residual 

Coal of this description seems to offer possibilities | product, known as “ Superfuel,” is a high-grade 
for direct use in the internal-combustion engine or | solid smokeless fuel which is not only very reactive, 
turbine on the lines origimally suggested by Diesel, | on the lines of charcoal, but is also valuable because 
and is also of great interest for pulverised fuel firing. lof the extremely low ash content. This Trent 
An amalgam, it will be remembered, is an intimate | process has been operated on a commercial scale, 
mixture of finely pulverised coal, or other solid both in the United States and in France, the smoke- 
carbonaceous material, with liquid hydrocarbons, lless fuel in the latter country being known as 


say less than 0-5 per cent., 


This claim seems to be correct, | 


|was applied on the large scale to the purification | 
of graphite in connection with the manufacture | 


so as to give a black, pasty, greasy, and semi-solid | 
mass, something like soft putty but more in the | 
nature of a partly coherent agglomeration of very | 
small balls or aggregates, often about } in. in dia- 
meter. 

In making amalgams of this character, an| 
average example of the method of procedure is to | 
grind up two parts by weight of ordinary pulverised 
coal, say 90 per cent., through a 100-mesh screen, 
as used in pulverised-fuel firing, and one part of | 
heavy petroleum oil fraction in the presence of a | 
considerable amount of water. As a result, the oil | 
coats all the coal particles and combines with them 
physically to give an amalgam, which separates 
completely from the water, while, in the most re 
markable fashion, a great part of the mineral matter 
of the voal, say averaging ftom 35 per cent. to 75 per | 
cent., is left behind and does not pass into. the | 
amalgam. After filtering, the water is squeezed 
out of the mass, giving a product containing say from 
70 per cent. to 80 per cent. coal, 20 per cent. to 25 
per cent. oil, and 5 per cent. water, although the 
exact composition varies within a fairly wide range. 

This amalgam is then available for use in a number 
of important fields. Thus, for example, it can be 
slightly heated to drive off the oil and give a residual 
finely divided coal of extremely low ash content, 
which can then be further pulverised and used for 
combustion or internal-combustion power generators 
in place of oil. By cleaning the coal first by ordinary 


| 


“ Trenthracite.” 
The later work of Walter E. Trent has developed 
in the direction of the extremely fine grinding of 


| coal, primarily in connection with low temperature 


carbonisation. His process in this connection 
consists in grinding coal equivalent to all through 
a 300-mesh screen, but generally a 500-mesh screen, 
and in some cases so fine as to all pass through a 
750-mesh to 1,000-mesh screen. Under these 
conditions, pulverised coal flows almost like water, 
and the low-temperature carbonisation is carried 
out in a special retort, a vertical cylindrical unit 


| with a series of 4-in. diameter tubes, having fixed | 
inside 1}-in. tubes, through which are passed hot ! 
The very fine pulverised coal | 


combustion 
flows downwards in the annular space between the 
inner heating tube and the outer tube, giving pro- 
gressive low-temperature carbonisation, all the gases 
and vapours evolved travelling down with the 
charge. Elaborate arrangements are also included 
for heat recovery from the final carbonised fuel, 
still in an extremely fine state of division, the pul- 
verised raw coal, and the gases and vapours. 

One of the difficulties with the amalgam process 
is that specific coals, for no very apparent reason, 
behave quite differently, but generally, as already 
indicated, about 35 per cent. to 70 per cent. of the 
total ash is taken out of the coal. For example, a 
normal result on a large scale with an uncleaned 
coal of from 15 per cent. to 35 per cent. ash content 


gases. 





percent. ash. In many cases, however, normal good 
| quality coal with say 15 per cent. ash only seems to 
|have been reduced to about 7 per cent., although 
|in other cases refuse coal with perhaps from 40 per 
cent. to 50 per cent. ash may be reduced directly 
| to 3 per cent. to 5 per cent. ash in one operation. 
Incidentally, it should be emphasised, this amalgam 
| method of removing ash from coal is unique in the 
| sense that it is applied to the finely-divided material, 
|which causes great difficulties with most other 
|cleaning methods. 

| In November, 1918, Trent presented a report to 
|the United States War Department on the subject 
| of the internal-combustion engine using ordinary low 
|ash-content coal. The proposal was accepted for 
|development by the Inventions Section of the War 
| College and all the experimental work was carried 
jout under the superintendence of the inventor at 
|the U.S. Bureau of Standards, who issued a report 
on the engine in March, 1919. The results were 
very promising, but one of the chief difficulties was 
that the ash caused trouble in the shape of severe 
wear and tear of the liner. Trent endeavoured to 
solve this problem in two different directions, viz., 
extremely fine grinding of the coal and elimina- 
tion of nearly all the ash by the amalgam principle. 

One general proposal also was to combine the 
two methods—that is convert coal pulverised to the 
equivalent of all through a 100-mesh to 200-mesh 
|screen into an amalgam, separate most of the 
mineral matter, heat the amalgam separately to 
drive off the water and added oil, and then use the 
residual practically ash-free coal for the internal- 
| combustion engine, after further very fine grinding, 
much beyond the ordinary, say between a range 
equivalent to all through a 300-mesh to 1,000-mesh 
screen. 

In this connection, Trent invented an electric vib- 
ratory pulveriser and a two-stage system of pulver- 
ising. In order to obtain the very fine grinding 
necessary, the coal was first crushed roughly to about 
25-mesh to 35-mesh screen in a rod mill, and the 
product so obtained was pulverised a second time 
in the electric vibratory pulveriser. Briefly, the latter 
consists of a large number of thin steel rods arranged 
to vibrate vertically in a steel cylindrical casing 
with great rapidity, about 60 times a second, the 
stroke or amplitude of vibration being approxi- 
mately }-in. The casing is fixed on posts provided 
underneath with rubber pads and the movement 
is obtained by means of a “ Mitchell” electric 
vibrator; steel balls can be used instead of rods. 

Trent maintains that this principle of using rods, 
balls, or other elements for grinding is new, and one 
of his first units operated had an outer cylinder only 
1 ft. 6 in. by 1 ft. 6 in., containing 800 Ib. of small 
steel balls which were vibrated 3,600 times a 
minute, with an amplitude of vibration of *& in., 
using a vibratory device taking from 0-7 h.p. to 
1-0 h.p. It is claimed that large commercial pul- 
verisers of this kind could be operated with a load of 
10 tons of vertical balls or rods, vibrating through 
an amplitude of }-in. about 3,600 times a minute and 
taking only about 10 h.p. 

Not much seems to have been heard of the 
“Trent”’ process in recent years, but sooner or 
later, by means of one method or another, the 
pulverised solid-fuel engine or turbine promises 
to become a commercial proposition. 
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METROLOGY DEPARTMENT. 

Maintenance of Standards.—Widespread interest 
'has been aroused during the past year or two by 
the work in progress at the Laboratory on the 
establishment of a wave-length standard of length. 
The fundamental idea of utilising the wave-length 
of monochromatic light as a length standard, with 
all its hoped-for advantages of freedom from secular 
change and ease of reproduction in different parts 
of the world, is not, of course, new, since Michelson 
and Benoit, as long ago as 1895, made precise 
| measurements of the wave-length of the red radiation 
of cadmium. Their determinations were, however, 
made in ordinary atmospheric air of incompletely 


methods, down to say from 2 per cent. to 7 per cent. ' was to give a product with from 3 per cent. to 10! specified composition. With the degree of precision 
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attainable in the interferometric apparatus at the content, are regarded as of sufficient importance to 
| warrant a methodical investigation by more direct 


Laboratory, it becomes necessary, if the observa- 
tions are made in air, to take account of the effects 
on refractive index of the temperature of the air 
and of its carbon dioxide and moisture contents. 
‘or this reason, the acceptance of so many light 
wave-lengths to define the standards of length in 
place of the present material standards will doubt- 
less be based on the wave-length of light in vacuo. 
The eventual supersession of existing standards by 
international agreement calls for a good deal of 
further work, since it has not yet been completely 
established that any particular radiation, either 
cadmium red or—a suggested alternative—krypton, 
provides the best reference standard for all length 
measurements. In the meantime, what has been 
achieved at the Laboratory is a complete deter- 
mination of the number of red cadmium wave- 
lengths which are equivalent to the length of the 
yard and the metre. Observations have been 
carried out both in dry air containing no carbon 
dioxide, and tn vacuo, with a probable error, so far 
as the optical measurements are concerned, of less 
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means. Certain modifications of the wave-length 
comparator have accordingly been made to permit 
the refractive index of samples of air of known 
condition, contained in an Invar étalon, or tube, 
about 67 cm. long, to be determined by the inter- 
ferometric comparison between this étalon and an 
evacuated éalon of similar length. An improved 
Fabry-Perot interferometer of the variable-gap 
type, constructed of Invar and contained in an 
evacuable, airtight casing, has also been constructed 
for use, under carefully controlled temperature 
conditions, in the enclosure surrounding the wave- 
length comparator. 

The decennial comparisons of the Imperial 
Standard Yard and its Parliamentary copies, were 
completed during 1933, the results in all cases being 
satisfactorily concordant both among themselves 
and in relation to previous comparisons. Among 
the standards temporarily transferred to the Labora- 
tory for this purpose was the British national copy 





of the metre. The opportunity was accordingly 


Fig. 15. STABILITY OF HEAT-TREATED HARDENED STEEL GAUGES 
STEEL A STEEL B 
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Nores.—All gauges are 3 in. in length. 


Gauges Aj, B,;, Ci, D,, as hardened; no subsequent heat- 
treatment. 


Gauges Ao, Bo, Co, D2 after heat treatment at 150 deg. C., 
sufficient to bring them to minimum point on heat-treatment 
curve. 


Gauges Az, Bz, Cz, Dz after heat-treatment at 150 deg. C., 
sufficient to bring them to maximum point on heat-treatment 
curve. 


than two parts in a hundred million. The Table} 
given below shows the results for the yard and | 
the metre under three different conditions, together 
with the values of the refractive index of carbon | 
dioxide-free dry air deduced from the observations. 
Each result quoted is based on the mean of 16) 
independent determinations made by three different | 
observers. 


The Yard and the Metre in terms of the Wave-length 
of the Red Radiation of Cadmium. 

















. in Wave-lengths | Wave-lengths Refractive | 
Condition. per yard, per metre. Index of Air. 
| | 
; —— 
In air at | 
20 deg. C. | 1,420,204-02 | 1,553,156-33 1-000,271,66 
In air at | 
15 deg. C. | 1,420,210-81 1,553,163 -76 1-000,276,44 
In vacuo 1,419,818-31 1,552,734 -52 _ 





The ratio between the yard and the metre, 
derived from the above results, is :-— 
1 yard =0-914,398,62 metre, 
or | metre = 39-370,138 inches. 


The new ratio of the yard to the metre agrees well 
with the last previous determination, carried out 
in 1927 by the aid of a mechanical comparator, 
which yielded the value :— 


1 yard = 0-914,398,41 metre. 


The values of the refractive index of air, tabulated 
above, are, as has been implied, derived indirectly 
from measurements of length standards in air and | 
in vacuo. The refraction and dispersion of air, | 
and the influence on these physical properties of | 
vemperature, pressure, humidity and carbon dioxide | 








Analysis of Steels. 











| A. | B. ( | D 
per cent. | percent. | percent. | per cent 
Cc v's Se 0-97 1-26 1-06 0-92 
Si 0-21 0-28 0-10 0-12 
8 - - 0-030 0-029 0-019 0-017 
P ve oe 0-027 0-017 0-014 0-022 
Mn o* ee 1-26 0-36 0-17 0-34 





taken to re-verify the lengths of the yard interval 
and the two main metre intervals on the Laboratory 
reference line standard. The values obtained, at 
62 deg. F., which is the defined temperature of the 
Imperial Yard, are shown along with previous 
comparisons in the following Table :— 


N.P.L. Nickel Standard, No. 184. 














Length at 62 deg. F. 
Date. Main Yard Mean of Two 
Interval Main Metre Intervals 
(inches). (metres). 
1922 + 35 -998,661 — 
1924 ‘4 — 1-000,089,11 
1932 os 35 - 998,669 1-000,089,17 








These results are indeed a striking testimony alike 
to the precision achievable by the Department’s 
comparator equipment and to the stability of the 
reference standards. Strictly, the comparisons 
indicate slightly greater rates of growth than those 
of the national standards, but in point of fact these 
minute apparent length changes cannot be regarded 
as established since they fall within the limits of 
observational error. This is not, however, the case 


| with all the laboratory length standards. One of 


the latter, a 4-metre bar, which is periodically 
remeasured, has quite definitely been growing 
longer for a number of years, and the last redeter- 
mination showed that it was increasing in length 
at the rate of 25 parts in 100 million per annum. 
To meet the demand for verification, to an accuracy 


a standard tape graduated at 0-5 chain intervals 
up to 2-5 chains has been standardised against 
the Department’s yard and metre standards with 
very consistent results and added to the equipment. 
International inter-comparisons of 24-metre wires 
in French, American and British metrological 
laboratories have revealed discrepancies which 
suggest that Invar is subject to undesirably large 
secular or other changes due to variations of 
temperature. The search for a more reliable alloy 
with as good properties in respect of low thermal 
expansion has led to a study of an alloy, described 
by Professor Honda* as a stainless Invar, composed 
of 36-5 per cent. iron, 54-5 per cent. cobalt, and 
9-0 per cent. chromium. Experience suggests that 
the chromium content should render this material 
immune from secular changes, but asample examined 
has exhibited too high a coefficient of thermal 
expansion. The metallurgical staff are accordingly 
investigating the structure of this alloy to ascertain 
whether its composition or treatment can be modified 
to reduce its thermal expansion. 

Stability of Gauges.—Secular changes, such as 
those mentioned above, are not, of course, restricted 
to line standards, but may also affect, with serious 
consequences, the small gauges used in industrial 
engineering. With the object of improving the 
stability of gauges, therefore, experiments have been 
in progress for some time at the Laboratory on the 
effects of heat treatment on the stability of 3-in. 
rod gauges made from four different brands of tool 
steel. The first part of this extremely interesting 
research was described in ENGINEERING last year, 
but it may be recalled that one hardened sample 
of each of the steels was heated at a steady tempera- 
ture of 150 deg. C. for two months, the specimens 
being briefly removed from the furnace periodically, 
and their lengths precisely measured. The results 
showed in all four cases a rapid decrease in length 
to a minimum after a few hours’ treatment, followed 
by a less rapid increase of length to a maximum at 
three days to ten days, and a subsequent still slower 
decrease asymptotically to an apparently final length. 
The second part of the investigation, made with 
similar rod gauges from the same bars, consisted in 
heat-treating the gauges again at 150 deg. C. for 
periods corresponding to the minimum and maxi- 
mum lengths observed in the first experiments. 
The minimum or maximum point being attained, 
heat-treatment was discontinued and _ periodic 
measurements of length were taken. These measure- 
ments have now been in progress for several months 
—a sufficient time to establish definitely the valuable 
conclusion that a high degree of stability is achieved 
by heating to either the minimum or the maximum 
point. The observations are plotted in Fig. 15, 
where the upper curve for each brand of steel refers 
to a gauge which was not subjected to any heat- 
treatment after hardening by quenching from about 
770 deg. C. It will be seen that continuous shrinkage 
occurred in each case, but to a varying extent for 
the different steels, and it is of interest to remark 
that these relative degrees of instability between the 
different steels follow the relative initial shrinkage, 
to the minimum point, which occurred when similar 
samples were previously heat-treated at 150 deg. C. 
The middle and lower curves of Fig. 15 show the 
beneficial effects of heating at 150 deg. C. to the 
minimum and maximum points, the corresponding 
durations being stated above each curve. Generally, 
therefore, in the case of straight carbon steels of 
approximately 1-0 per cent. carbon content, the 
natural tendency to shrink with time after hardening 
can be replaced by a high degree of dimensional 
stability by heating to 150 deg. C. for about 20 hours. 
Samples of one of the steels, at the initial minimum 
and maximum points on the heat-treatment curve, 
exhibited, under X-ray examination, certain differ- 
ences in crystalline structure. The possible struc- 
tural changes which accompany the linear alterations 
during heat treatment at 150 deg. C. are accordingly 
being submitted to metallurgical investigation. 

Chronometry.—The foregoing instances of funda- 
mental research directed towards improvements 
in the precision and maintenance of the standards 





* Nature, vol. cxxxi, P. 587 (1933). 
+ See vol. exxxvi, p. 175 (1933). 


t The permission of the Controller of H.M. Stationery 





of one part in a million, of the tapes employed in 
triangulation surveying of the highest precision, 
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of length are no more than particular examples 
of the general principle underlying the main work 
of the Metrology Department. With regard, for 
example, to the standards of mass, intercomparisons 
and experiments are constantly in progress in the 
endeavour to construct ever more sensitive balances, 
to increase the precision of weight measurement, and, 
on the basis of the knowledge so derived regarding 
the behaviour of the actual standards, to improve 
the stability of the materials of which the standards 
are made. Mass and length have this in common, 
that their ultimate standards are material, tangible 
pieces of metal upon which measurements can be 
carried out by exactly the same apparatus as is 
used for measuring the secondary standards from 
which, ultimately, the weight and length measures 
in common use are derived. In this important 
respect they differ from time, which, fundamentally, 
is an astronomical unit measured by very different 
instruments from those employed to record the rates 
of laboratory clocks. As the outcome of scientific 
research and development, a very high order of 
precision is nowadays attainable in laboratory 
time-keeping, raising the important and interesting 
problem, now being studied by the Metrology 
Department, of attempting to assess the accuracy of 
clocks whose precision may be intrinsically greater 
than that of the transit observations on which, 
in the last resort, the measurement of time depends. 
One solution of this problem appears to lie in the 
construction of a number of independent clocks, 
each having approximately the same high order of 
precision but differing im actuating principle, 
among which intercomparisons can be made. With 
such a group of time-keepers, in conjunction with 
a clock of the Shortt type and with time signals as 
long duration checks, it should be possible to investi- 
gate the true behaviour of every member of the 
group with advantage to the development of all. 

For inter-comparisons on these lines, three 
different high-precision clocks are projected for the 
Laboratory, the latest of which, designed and 
constructed in the Department and now approaching 
completion, is essentially a controlled-arc free 
pendulum, oscillating in vacuo. The pendulum 
rod consists of a fused silica tube compensated 
so as to be inappreciably affected by any slight 
stretch or settling of the suspension strips. The 
other two clocks, which depend for their timekeep- 
ing on the electrically-maintained vibrations, of a 
steel bar in the one case and of a quartz ring in the 
other, have been under observation and develop- 
ment during the year. A number of comparisons 
between them, over short periods, usually of one 
day, show that the quartz oscillator and the 
vibration clock keep time throughout the day to 
within 0-001 second, and the further indications 
are that each has a highly constant rate. Another 
series of comparisons has been made between the 
Shortt clock and the vibrating bar clock, to deter- 
mine the effect on the rate of the latter of changes in 
temperature, pressure, and voltage of the electric 
supply. The clock has been found to gain by 0-98 
parts in 1,000,000 for 1 deg. C. rise of temperature. 
As the thermostatic control is capable of holding 
the temperature constant to within + 0-002 deg. C., 
the greatest deviation in rate is not likely to exceed 

+ 0-00017 second per day. The effect of changes 
of pressure in the vacuum chamber in which the 





vibrating bar is housed is also very small. A rise 
in pressure of 0-001 mm. causes an increase in | 
rate equivalent to 0-00028 second per day, and the 
vacuum can, in fact, be so controlled that the daily 
variations from a mean pressure are of the above 
order, Changes in the high-tension voltage supplying 
the amplifier were found to have rather more impor- | 
tant effects on the clock rate, a fall of 1 per cent. | 
in voltage being accompanied by a reduction in 
rate of about 0-2 parts in a million. A means for 





automatically stabilising the voltage has accordingly 
been devised to keep it constant within 1 part in| 
2,500 so that the effect on the rate is reduced to less 
than one thousandth of a second per day. Under | 
these controlled conditions, the vibration clock has | 
shown agreement with the Shortt clock to less than | 
0-04 second over a trial comparison of six weeks’ 

duration. The discrepancies between the vibration 

clock and the Rugby and Nauen time signals were of 
the same order; and since this fraction of a second 


is smaller than the mutual discrepancies of the Rugby 
and Nauen signals and the Shortt clock, the tests 
do not indicate the real accuracy of the vibration 
clock, but only set an inferior limit to its precision. 

Hydrometry.—Among the precise measurements 
undertaken by the Metrology Department are those 
associated with hydrometers and volumetric glass- 
ware. The work involves at once a thorough 
knowledge of the principles on which this class of 
micrometry depends and constant research in the 
endeavour to improve precision. As a result, the 
Laboratory is in a position to assist numerous 
industrial bodies with technical testing and advice, 
and it is at present in close co-operation with a 
Dairy Research Committee, in the drafting of stan- 
dard specifications for that class of volumetric 
glassware which is used for testing milk and milk 
products. On the wider subject of scientific glass- 
ware generally, specifications for many items of 
glass apparatus have been drafted on behalf of the 
British Standards Institution. In this connection 
the adoption of density in grammes per millilitre at 
20 deg. C., as the basis of the scales for standard 
hydrometers, will provide a logical scientific basis for 
hydrometry which should lead to much desirable 
simplification of industrial practice, by superseding 
the large variety of specific gravity hydrometers, 
arbitrary scale hydrometers such as Twaddle and 





Baumé, lactometers, salinometers and saccharoe 
meters at present in use. 

An investigation, during the past year, of liquids 
suitable for testing hydrometers has shown that 
mixtures of xylole and tetrachlorethane form a 
series well adapted for the intercomparison of hydro- 
meters over the range from 0-86 gm. per ml., which is 
the density of standard xylole, to 1-60 gm. per ml., 
the density of tetrachlorethane. These liquids mix 
in all proportions, are colourless so that hydrometer 
scales can be easily read, and the mixtures are 
subject to little secular change as regards either 
density or surface tension. For hydrometer meas- 
urements of densities below 0-86 gm. per ml. mixtures 
of petroleum ether and benzole have been found 
suitable. Over the density range from 1-6 gm. per ml. 
to 2-0 gm. per ml., mixtures of tetrachlorethane and 
ethylene dibromide are promising and an investiga- 
tion of these is at present in progress. 

Concurrently with this work, which relates to 
the calibration and testing of hydrometers, another 
series of experiments has been undertaken with a 
view to improving the accuracy of the density 
readings taken with hydrometers in service. In 
liquids, such as aqueous solutions, which have a high 
surface tension, consistent hydrometer readings are 
sometimes difficult to obtain. Slight surface con- 
tamination will often cause such a liquid to exhibit 
a much lower surface tension than that proper to 
it, and thereby lead to inaccurate hydrometry. 
Tests have accordingly been made, with the vessel 
shown in Fig. 16, on dilute sulphuric-acid solution, 
the density of which was measured by two hydro- 
meters of different sensitivity. With the hydro- 
meter in the cylindrical vessel, the liquid is poured 
into the filling tube on the right until about 100 ml. 
have overflowed from the spout on the left. When 
density readings are made after this procedure, the 
results are very consistent among themselves and 
correspond to readings taken with a clean surface 
having its surface tension equal to the accepted 
value for the liquid. 


(To be continued.) 


LETTERS TO THE EDITOR. 


ELASTIC STRENGTH. 
To THE Eprror or ENGINEERING. 

Sir,—In your issue of July 6, page 20, Dr. F. W. 
Carter makes some comments on my article on 
“Elastic Strength.” Dr. Carter has chosen for 
comment the one paragraph in the article which was 
inserted as an afterthought. I will say that I agree 
with Dr. Carter regarding the use of solid torsion 
specimens. At the time I wrote the paragraph, I had 
on my desk a copy of Illinois University Bulletin, No. 
115, by Messrs. F. B. Seely and W. J. Putnam, on “ The 
Relation Between the Blastic Strengths of Steel in 
Tension, Compression, and Shear.” The authors of 
this bulletin point out that solid specimens in torsion 
do not give the same proportional limit or yield point as 
do thin hollow specimens. The Illinois experimenters 
state that the ratio of elastic strength in torsion for 
hollow and solid specimens is on the average about 
0-85. On this basis the values given in my Table | 
should be corrected to 0-55 for the ratio of the pro- 
portional limit in shear to that in tension, and to 0-56 
for the ratio of the elastic limit in shear to that in 
tension. 

I do not know that I understand the last sentence of 
Dr. Carter’s second paragraph, in which he says: 
“* Guest’s Law requires only that the ratio, as deter- 
mined by any practicable apparatus on the present 
lines, should be greater than 0-5, and this is fulfilled.” 

If Dr. Carter is still referrring to the ratio of elastic 
strength in shear to that in tension, I do not agree with 
him. Taking the specific case of axial tension, the 
specimen cannot fail by shear unless the ratio is 0-5 or 
less. 

With regard to the remarks of Mr. L. E. Adams in 
your issue of July 13, page 46, in using the word 
“* limiting ” in defining “ yield strength,” I was merely 
repeating the definition used by the A.S.T.M. Com- 
mittee. I think the Committee had in mind that 
specifications might require a permanent set of, say, 
0-2 per cent., in defining “‘ yield strength ” for a given 
material. The Committee thought of this as a “ limit- 
ing value.” 

In determining a “ P”’ limit, one of the practical 
considerations is the fact that the more sensitive the 
extensometer, the lower will be the “ P” limit. If all 
engineers would agree on some standard instrument and 
procedure, it might be possible to compare results of 
different investigators. 

Mr. Adams discusses my method of showing the 
percentage variations between proportional and 
elastic limits in Table I. I have no objection to Mr. 
Adams’ method, but my method is not at all uncommon. 
If, in Table I, the elastic limit is divided by the propor- 
tional limit, the resulting ratios have an arithmetic 
mean. The value which I gave is merely the average 
deviation in percentage from this mean. This method 
uses the absolute values of the deviations from the 
average. He also calls attention to the fact that the 
“set” curve F seems to show an elastic limit (as 
defined) around 7,500 Ib. per square inch. It should 
be pointed out that many of the “ set” curves, both 
for the steels and the brasses, were vertical lines for 
a considerable range, and did not slope at low values of 
unit stress, as shown in the illustration. 

Regarding the differences between the “ P” limits 
and the elastic limits in Table I, it should be recalled 
that the determinations were made from tests using 
quite different procedures. If Mr. Adams admits that 
the values determined are practically identical, then 
I assume he would agree with me that the tedious and 
expensive “ set” method could be discarded. 

Yours very truly, 
J. B. Kommers. 

The University of Wisconsin, 

Madison, Wis., U.S.A. 

July 30, 1934. 








WORKSHOP ORGANISATION AND 


MANAGEMENT. 
To THe Epriror oF ENGINEERING. 


Srr,—In the soundly-written articles on ‘‘ Workshop 
Organisation and Management,” now appearing in 
ENGINEERING, there seems to be, in No. III of the 
series, in your issue of July 27 (page 99), a rather light 
touch on the really important question of compromise 
between theoretical and practical designing in the 
drawing office. The first endeavour of the draughts- 
man is to achieve his objective ; to design a machine or 
movement to do what is wanted. How to manufac- 
ture comes second. In the great majority of cases the 
first is the one nearest his heart and capacity, so that 





the compromise very often does not give the works 
a fair chance. Particularly is this so when specialities 
are put out more or less frequently, and when it is 
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ELECTRIC POWER STATION AT ST. HELIER, JERSEY. 





speculative whether the new machine will “ take ” or 
not. 

When drawing office and sales get the bit between 
their teeth, every moment of delay is grudged, and 
manufacture has far too little consideration until 
much needless expense has been incurred. In small 
works there is more consultation, because of the 
greater intimacy, and also because resources are 
correspondingly small. It is in large works where the 
evil has full play, a difficult job being regarded by the 
shops as a challenge to ability rather than something 
to be avoided, if possible. Drawings completed, 
patterns made, the first half-dozen machines built and, 
worse, sold, all these form a prodigious barrier to 
alterations, and so the uneconomic runs its prodigal 
course. 

One of the best ways of meeting the question is to 
have in charge of the Detail Section a practical produc- 
tion designer, who would not only have each detail 
correctly designed, but would also be a general con- 
sultant and somewhat of a free-lance in the drawing 
office. Things would thus be caught while plastic. 
He would be the liaison between office and works, 
make sure that impossible jobs were not put through, 
have an eye to machine moulding, see in imagination 
a reasonable sequence of machine operations, prevent 
odd sizes of holes calling for unusual reamers, provide 
requisite clearance for tools, and so on. A host of 
matters may be waylaid and scotched while harmless. 
Not the least important point is the education gradually 
imparted, and the improved efficiency which is made 
possible, since no draughtsman likes to be thought 
unpractical. Tact, in quality and quantity, is wanted, 
and a large-hearted confidence from the chief. Thus 
armed, the right man comes to be regarded as the 
draughtsman’s friend and can be made to pay his way 
handsomely. 

RosBert TRUE. 
August 2, 1934. 
Peterborough. 








ELECTRICITY SUPPLY STATION 
AT ST. HELIER, JERSEY. 


THE introduction of the National Grid system of 
linking-up distribution networks to ensure the provision 
of cheap electric power, not only in the large towns 
but also in the remote rural districts, does not obviate 
the necessity of paying attention to the problem of 
electrical supply at low rates by small installations. 
Such cases must always exist, to some extent, in this 
country, while our engineers will be always, we hope, 
interested in others abroad, either as consultants 
or as suppliers of plant. A case of some interest, on 
account of the rapid developments involved, is that 
of the island of Jersey, where, until recently, the publie 
supply for the town of St. Helier and the outlying 
districts was derived from a small station at the 
Albert Pier, at which oil-engine generating sets were 
installed. This arrangement has worked very satis- 
factorily since it started in 1925, but the demands 
tor electric power have grown continuously, and ulti- 
mately the station was found to be inadequate. A new 

te, more suitable for extensions, was procured by the | 








Jersey Electricity Company, Limited, and with the 
units of the old installation, which were transferred, 
together with additions of greater capacity, the demand 
has now been satisfactorily met. 

The following table shows how the demand for elec- 
trical energy increased each year, since the inauguration 
of the public supply system on July 27, 1925 :— 





| 
Year. | Units Sold, Maximum Demand. 








| 
era 
kW. 
1925 (half-year) 50,765 228 
1926 .. oh ool 224,317 378 
1987 .. - os) 434,369 645 
1928 .. se “A 696,077 818 
1929 .. he ~~ 916,420 896 
1930... - on 1,174,825 1,116 
1931 .. od al 1,424,830 1,281 
1932... oe o4 1,707,168 1,472 
1933 .. ee o's 2,195,546 1,750 





Expressed as percentage increases, the annual incre- 
ments were naturally very high in the first few years, 
but the rise has persisted at values over 20 per cent, 
each year since. Actually, last year’s returns were 
24 per cent. better than those of the previous year. 

The plant removed from the old pier station consisted 
of five oil-engine generator sets. Of these, the smaller 
units were four Mirrlees-Diesel vertical, trunk-type, oil 
engines, each of 250 brake horse-power capacity, 
and directly coupled to Crompton alternators. The 
engines have five cylinders of 12-in. diameter and 18}-in. 
stroke, and run at 250 r.p.m. Two of these sets were 
installed originally at the start of the supply in 1925, 
and the others in each of the two succeeding years. 
The other set, obtained in 1928, was of the same 
general design, and by the same makers, but was of 
twice the capacity. The five cylinders have diameters 
of 17} in., and the stroke is 20 in., while the speed of 
running is 250 r.p.m. All these sets generate three-phase 
alternating current at a frequency of 50 cycles and at 
415 volts. 

The other two machines, completing the existing 
installation, are five-cylinder Diesel engines of the 
vertical crosshead type, made by Messrs. Mirrlees, 
Bickerton and Day, Limited, and directly coupled 
to Crompton-Parkinson alternators. These are 570-kW 
sets running at 214 r.p.m., the cylinder diameters being 
214 im. and the stroke 24 in. They give a supply of 
three-phase alternating current at 6,600 volts and 50 
cycles. The total capacity of the station now amounts 
to 2,376 kW, and provision has been made for its 
immediate extension by a further set of 960-kW capa- 
city, which is at present under construction at the 
Fraser and Chalmers Engineering Works. 

In the old station the plant left comprises two high- 
speed Brotherhood-Ricardo engine-generator sets, of 
175 kW and 200 kW capacity, respectively, and the 
main distribution system is still controlled from this 
point, fed from the new station. From the original 
generator sets, supplies of both alternating and direct 
currents were obtainable. To deal with the new situa- 
tion, with the larger machines only constructed for 
alternating-current supply, a Hewittic rectifier of 
400-kW capacity, with bulb balancer, was installed 








last year to deal with the harbour supply. 


The new station, the engine room of which is shown 
in the accompanying illustration, is erected on an open 
site of approximately four acres, situated about 14 miles 
from the centre of Re. Helier. It is 240 ft. above sea 
level, and there is solid rock, at an average depth of 
10 ft., below the shale and rubble subsoil, From the 
illustration it will be seen that the entire system has 
been arranged to avoid all overhead pipes and cables, 
and thus permit a freeway for the overhead crane, 
which is a 10-ton unit of Morris make. It is 
traversed by hand, but the hoisting is effected by 
electric motor. 

To the south of the engine room, of which the length 
runs directly east and west, there is the pump room 
for the jacket circulating water, while the high-tension 
switchgear is on the north side, with the engineer’s 
office beside it; the transformers are located beneath 
in the basement. 

The building is a reinforced-concrete structure, the 
layout of which was determined by the staff, and was 
designed by Mr. Roy C. Blampied, with filling panels 
composed of concrete blocks. The roof is of Lamella 
pressed-steel construction, and was made by Messrs. 
Horseley Bridge and Engineering Company, Limited, 
who also supplied the movable temporary end wall, 
where future extensions are to be made. Ruberoid 
covering is used for the roof. Inside the temporary 
end there is an unloading bay at ground level. 

The fuel supply is imported. It is delivered by 
tanker at the harbour, and pum into storage 
tanks at the old station on the Albert Pier. From 
this depot it is conveyed by tank wagons to the storage 
tanks on the site, being metered on delivery. The 
oil tanks are located above the pump room and are 
four in number, each of 500 gallons capacity. They 
are provided with interconnections, and with a motor- 
driven pump for delivery, while a hand pump is also 
fitted to serve in emergencies. From the tanks the 
oil is conveyed to the engines through Auto-Klean 
strainers and Arcon meters. The lubricating oil, after 
settling in a tank in the basement, is pumped to a 
gravity-feed tank on the top of the annexe, and after 
passing through a common system of three Streamline 
filters, is stored in the filtered-oil tanks, located in a 
room between the fuel compartments. From there it 
is fed by means of a *bus main through tappings to 
the engine lubricators and crankcases. 

The general water-cooling system consists of a 
Premier cooler, erected beside the station. It is 
mounted over a reinforced-concrete dual tank, providing 
storage for 75,000 gallons. The cold water is drawn 
from the cooler by a series of pumps on one side of the 
pump house, and delivered to an overhead tank. On 
the other side of the pump house, equipment is provided 
to deal with the pumping of the hot water to the 
cooler. A duplicate water-feed system has been 
installed connecting with all the engines, and per- 
mitting them to be supplied from the normal cooling 
system, or from a set of mechanical coolers located 
below the overhead water tanks. The principal object 
in view when installing these mechanical coolers was 
to obtain cooled water for the compressors and oil 
coolers. The engines are connected to primary cast-iron 
silencers, which exhaust into reinforced-concrete pits, 
arranged partly above and partly below the ground 
level. 

Crompton truck-type switchgear is provided for the 
control of the generators and main feeders, on both the 
low-tension and high-tension sides. There are at 
present only three outgoing feeders from the station, 
connected to the main distributing board at the Albert 
Pier station, supplied by Messrs. Ferguson, Pailin, 
Limited. 

The control of all auxiliaries in the station, and the 
station lighting, is centralised at a desk-type board, 
with removable back panels and hinged front doors. 
This is located beside the main switchgear. Every 
auxiliary is provided with duplicate mains. Supply is 
taken for the auxiliaries through a transformer, as 
well as from the outside low-tension mains. As a 
stand-by for the lighting of the station there is a 
Tudor 100-volt ‘‘ Safety-Lyte” set and battery. As 
a precaution against the possible breakdown of any 
of the air compressors of the engine sets, an auxiliary 
Hamworthy high- ure compressor is provided in 
the basement ; this is of sufficient capacity to make up 
any deficiency in supply of high-pressure air through 
failure. There is also a general workshop to deal 
with repairs, and a store for spares. 

There are certain features of the station that deserve 
mention. For example, all the air for the suction 
supply of the larger sets is taken from the basement. 
Noise is thereby reduced and the ventilation improved. 
Another feature of interest is the fitting of covers over 
the louvres of the fuel-tank room, These covers are 
held in place by fusible wire, which in the event of 
fire would be severed, allowing the covers to fall, and 
so close off the air supply. A washing-down platform 
is provided for cleaning out al] water jackets, pipes, &c., 





with a water pressure of 300 lb. per square inch. 
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TRADE. 

Havine undertaken the Mandate for Palestine, it 
should hardly be necessary to point out that coupled 
with the implied responsibilities a very good opportunity 
is afforded for the expansion of British trade, in a region 
which, so far, has not been made familiar with the 
quality, and other characteristics, of British products 
to as full an extent as might be. To remedy this the 
Levant Fair at Tel-Aviv has presented a valuable 
opening, but, judging from a report of Mr. B. M. 
Bellasis, the organising secretary of the Exhibition 
Section of the Federation of British Industries, of 
which we have been privileged to receive a copy, this 
fact has not been recognised to the extent which it 
deserves. On account of the importance of this Eastern 
Exhibition, as a means of awakening an interest in the 
products of this country, which is the best customer of 
Palestine, we propose to call attention to some of the 
remarks and deductions made by Mr. Bellasis, in the 
hope that greater appreciation may be shown by in- 
creased participation, when the Levant Fair is next 
held in 1936. 

That the Fair was a success from every standpoint 
can hardly remain in doubt after perusal of the quota- 
tions of the remarks made to Mr. Bellasis by those who 
participated in it, all but one expressing their satis- 
faction. Direct trading associations, new to most of 
the concerns, were established, and good and re 
munerative business was done. To cite a few examples 
of particular concern to our readers, orders and useful 
inquiries related to electrical goods, lorries, motor 
accessories, internal-combustion engines, paint, stone- 
crushing and concrete-mixing machinery, steel windows, 
motor cycles, leather belting (of which the best class 
was sold in competition with cheap Continental and 
Japanese products), pumps, refrigerators and general 
machinery. While those British concerns who seized 
the opportunity profited by their enterprise, there were 
several industries either scantily represented, or missing 
altogether. For instance, the Sheffield trades were 
hardly represented at all. One exhibit of table cutlery 
in the British Pavilion and another elsewhere were all 
there was of this. Small tools and other similar pro- 
ducts, for which there must always be an important 
market in such a region, if shown at all, were on a very 
small and inconspicuous scale. Foreign competitors, 
particularly the Belgian and Czechoslavakian producers 
were, however, not slow to seize the opportunity to 
make effective displays and secured good business 
The same may be said of woodworking machinery. The 
demand in this type of equipment, particularly in small 
lathes, machine saws, and those types of plant required 
in the small factories of the growing local furniture- 
making industry, is undoubtedly considerable, and 
worth attention. Builders’ fittings, another market of 
an expanding nature, were only shown on one small 
stand, while nails, screws, and all the various types of 
stampings, needed in a rapidly-developing territory, 
were not shown at all. Again, in these classes, foreign 
competitors were keen to take full advantage of th 
circumstances, and benefit by the position in which 
they found themselves. 

Doubtless, many possible participants in this valuable 
trade campaign dismissed the matter with the idea that, 
being new, the venture might be expected to be of 
make-shift character, housed ih temporary accommoda- 
tion of a simple nature. This was, however, far from 
being the case. Several permanent buildings have been 
erected of concrete, and everything was done to make 
the show as attractive as possible to the traders, who 
visited it in very large numbers. New concrete roads 
connected the Fair with the city, to facilitate the trans- 
port of exhibits and the traffic to be anticipated with 
the arrival of business visitors from every part of the 
Levant. The largert single building was that devoted 
to Palestine industries, which must have surprised many 
of the visitors, for few could ever have previously 
realised the extent and the variety of the industries 
already established in the country. The next most 
imposing building was the British Pavilion. Another 
building was divided so as to house the displays 
organised by the French and Italian Governments in 
the two wings, and general foreign exhibits in a centre 
section. Immediately beside the main entrance, per- 
haps in the best position from a publicity point of view, 
was the Belgian Pavilion. Other buildings of consider- 
ible size were devoted to the products of Czechoslovakia, 
Poland, and mixed general exhibits. There were also 
between twenty and thirty smaller structures, devoted 
to the work of various Government Departments, the 
City of Tel-Aviv, the Palestine Labour Federation, the 
Palestine Orange Growers’ Association, and smaller 
displays, such as those of Sweden and Holland. The 
grounds were well laid-out, excellent concrete roads, 
ind footpaths of concrete tiles affording easy access 
to all the buildings. These remarks will make it clear 
that those concerned with this endeavour acted with a 
proper sense of responsibility with regard to their duties, 
everything being done to ensure permanence and | 
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| progress, while the number of major technical inquiri: 


tion seems undoubtedly to have justified the enterprise 
thus shown, and it has helped in establishing Palestine 
as an entrepét for the Middle East, and Tel-Aviv as a 
convenient trade exchange for the Eastern Mediter- 
ranean, 

The Fair was opened by the High Commissioner, 
General Wauchope, on April 26, and ran until June 6. 
Valuable work was done by the Exhibitors’ Committee 
in the way of organising functions with the object of 
fostering and encouraging a “‘ Buy British ” sentiment 
in Palestine. Lord Melchett, Sir Herbert Samuel, and 





other important visitors, took prominent parts in 
asserting the claims of United Kingdom products; a/| 
wireless telephone message from Sir Philip Cunliffe 
Lister was amplified in the grounds, and was relayed 
on the local broadcasting system throughout Palestine. 
As a result, a Palestine British Trade Association has 
been founded to foster and develop Anglo-Palestine 
commercial relations. 

The report of Mr. Bellasis indicates that the local 
authorities were not, at first, sufficiently conversant 
with the special concessions, etc., in connection with 
Customs Duties on exhibits, &c., but, reading between 
the lines, we gather that Mr. Bellasis’ own experience 
of this kind went far to ease the situation. We also 
gather that the work and experience of Mr. C. Empson 
who was moved recently by the Department of Over- 
seas Trade from Baghdad to Palestine, was of great 
value, and it would seem that the way has been cleared 
for harmonious working at the time of the next Fair. 








4-6-0 TYPE MIXED TRAFFIC LOCO- 





MOTIVE, FOR THE LONDON 
MIDLAND AND SCOTTISH RAILWAY. 


We are informed that the locomotive building 
programme for this year for the London Midland and 
Scottish Railway includes the construction of 70 
2-cylinder, 4-6-0 type, superheater engines for mixed 
traffic. Of these, 50 will be built by the Vulcan Foundry, 
Newton-le-Willows, and 20 at the railway company’s 
Crewe works. It will be remembered that in our issue 
of April 27 of this year (page 487) we illustrated and 
described a new class of 3-cylinder, 4-6-0 type ioco- 
motive designed and put into service by Mr. W. Stanier, 
the company’s chief mechanical engineer, and in 
outward appearance the new class resemble these to 
a considerable extent, the boiler being of Mr. Stanier’s 
new tapered design, though it is slightly smaller and 
in its construction 2 per cent. nickel steel had been | 
used to save weight. 

In the former class the three cylinders were 17 in. 
in diameter by 26 in. stroke; in the new, the two 
cylinders are 18} in. in diameter by 28 in. stroke. 
They are placed outside the frames, the valve gear 
being of the Walschaerts type. The driving wheels of 
the new class are 6 ft. in diameter, compared with 
6 ft. 9 in. in the earlier type, and the engine length is 
about 1 ft. shorter in the new engines. At 85 per cent. 
boiler pressure the tractive effort works out at 25,455 Ib. 
The grate area of the new engines is 27-8 sq. ft. ; the | 
heating surface is 1,460 sq. ft. and the firebox surface | 
156 sq. ft., making a total evaporative surface of 
1,616 sq. ft. The superheater is identical with that | 
in the older type and gives 227-5 sq. ft. of surface, | 
in 14 elements. The tender carries 9 tons of coal and 
4,000 gallons of water, and is like that provided in the 
former class. The total weight of engine and tender 
in working order is 114 tons 14 ewt. 








NON-FERROUS METALS RESEARCH. | 


ALTHOUGH comparatively young in years, the British 
Non-Ferrous Metals Research Association has now 
become firmly established, and the work it is doing is 
followed with close attention not only in this country, 
but in metallurgical circles all over the world. As a 
direct result of the Association’s researches a number of 
valuable new materials have been made available to 
industry during the past few years. Prominent among | 
these are the ternary alloys of lead for cable sheathing 
and water pipes, and the aluminium-brass condenser- | 
tube alloy. That the Association is in no way resting 
on its laurels, but, on the contrary, is actively pursuing 
its wide and continually expanding research and 
development programme, is amply shown in its recently 
published fourteenth annual report, covering the year 
ending December 31, 1933. The fact that, in addition 
to producers and users of non-ferrous metals, such 
diverse bodies as the British Electrical and Allied 
Industries Research Association, the Worshipful | 
Company of Armourers and Braziers, the Institute of 
Marine Engineers, the Salters’ Company, and the 
British Waterworks Association are directly interested 


in certain phases of the Association’s work, and sub- | 


scribe to its funds, is some indication of the important 
position which it enjoys. 


from member firms during the year was 410, compared 
with 276 inquiries of a similar nature in 1932, and 219 
in 1931. A feature of the year’s work was the hastenin 

of the movement towards a greater degree of conce: 

tration of work in the Association’s headquarters. |: 
the past, many of the most important investigation. 
carried out on behalf of the Association have bee: 
conducted in the laboratories of the National Physica! 
Laboratory, the Research Department, Woolwich, «: 
at Universities. Latterly the conclusion has be: 

reached, however, that a better balanced team of 
research workers could be secured by concentratin; 
much of this extra-mural work in the Association’s ow: 
laboratories at Regnart Buildings, Euston-strect, 
London, N.W.1, and the movement is now in course of 
completion. Where special equipment and experienc: 
are demanded the Association will, of course, still turn 
for help to the great metallurgical laboratories elsewhere. 

Apart from the changes to which reference has just 
been made, the research policy during the year has been 
one of rounding off certain of the existing researches 
and planning of new researches, rather than attemptin: 
much immediate development of the research pro 
gramme, A case in point is the research on the effect 
of impurities, up to 1 per cent. on the properties of 
copper, which work has provided a very great 
amount of reliable and authoritative data. While it is 
agreed that much further research on this subject is 
still needed, it is felt that the stage has been reached 
when time should be given for the industry to assimi- 
late and utilise the results. Accordingly, it has been 
decided to terminate the research during the present 
year, to complete the outstanding investigations, and 
to prepare a summary report on the whole work. Simi- 
larly, work at Woolwich on brass-strip ingot casting is 
about to be terminated, while the investigations on the 
relative resistance to atmospheric tarnishing of a wide 
range of metals and alloys, and on the properties of 
lead, have recently been finished and final reports 
are being, or have just been, completed. Researches 
on the metallurgical applications of the spectrograph, 
on the electro-deposition of nickel, copper, chromium, 
tin and other metals, on improving the soundness of 
aluminium castings, on galvanising and hot-dipped 
tin coatings, on 80/20 cupro-nickel and complex alloys 
for high-temperature service, on condenser-tube corro- 
sion, and on the effect of frost on water pipes ar 
being actively continued. Of the new researches which 
are being planned, mention may be made of an investi- 
gation into the effect of macrostructure on the working 
properties of brass and other non-ferrous metals and 
alloys, which is to be commenced during the present 
year. Two other researches are also to be undertaken, 
the one on the corrosion of copper (copper water-service 
pipes, &c.) and the other on the removal of bismuth 
from copper. 

Lack of space prevents us from referring in any 
great detail to recent results obtained in the course 
of the Association’s researches, but it may be mentioned 
that an improvement in the soundness of aluminium 
pistons and crankcases, for aircraft and for high-speed 
motor-cars, has been found possible as the result of 
a simple method, for the removal of dissolved gases in 
aluminium during casting, which has been developed 
by the Association. The method, it is stated, is one 
which can be applied in the foundry to any aluminium 
alloy, and large-scale tests on melts up to 600 lb. have 
been made with the process in the foundries of member 
firms. It is estimated that the cost of the treatment is 
less than one-tenth of Id. per lb. of metal. An active 
investigation into the problem of the corrosion of 
domestic galvanised hot-water tanks is also being 
carried out, and the relative corrosiveness of ‘various 
types of water, and the part played by different con- 
stituents of domestic water supplies are being studied. 
While, as yet, no simple and entirely effective remedy 
for the trouble is forthcoming, it is felt that the light 
already thrown on the cause of the corrosion should be 
of considerable practical value. 








British STANDARD SPECIFICATIONS FOR MINE EquiP- 
MENT.—A specification, designated No. 542-1934 and 
dealing with cable glands and sealing boxes for use in 
mines, on the surface and underground, at 250, 660, 
3,300, 6,600 and 11,000 volts, has been issued by the 
British Standards Institution. The construction of cable 
glands and the method of securing the metallic covering 
of the cable to the box is dealt with in detail and standard 
minimum clearing spaces and creeping distances are laid 
down. Full particulars are also given for the constru 
tion of sealing boxes, particularly those attached to 
apparatus. A second specification referring to mining 
equipment has also been issued. This is a revision © 
specification No. 227, dealing with steel arches. lhe 
revision consists primarily of an extension of the original 
specification to include splay-legged arches, as we!! & 
the straight-sided and horse-shoe types, to which the 
original specification was confined. Copies ol either 
specification may be obtained, price 2s. 2d. each post 
free, from the Publications Department of the Institution, 


At the close of 1933, there were 16 researches in| 28, Victoria-street, London, 8.W.1. 
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HENDERSON ROAD SCARIFIER. 


MESSRS. AVELING-BARFORD, LIMITED, ENGINEERS, GRANTHAM. 
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THE HENDERSON SCARIFIER. 


a 
WHEN dealing with the exhibits at the last Public | 
Works, Roads, and Transport Exhibition, in ENGINEER- | 


ING, vol. cxxxvi, page 606 (1933), we described a road 
scarifier exhibited by Messrs. Aveling-Barford, Limited, 
Grantham. This scarifier, which was developed from 
the arched sled used by Messrs. George and Wallace H. 


Henderson, of Catrine, in their patent mole drainers | 


and excavators, has now been improved, and is shown 
in its latest form in Figs. 1 and 2, above. It will be 


observed by comparing these illustrations with that | 


showing the earlier model, that a much stiffer frame is 
now employed for attaching the sled to the roller, that 
a pair of leading wheels are fitted on the sled, and that 
the screwed rod for controlling the depth of the cut 
is now arranged vertically, instead of at an angle. 
The principle of the implement remains the same, in 
that weight is not relied upon to keep the tines in the 
road. As a result, the roller is only required to exert 
the necessary tractive effort to pull the scarifier along, 
and the possibility of wear or damage to the roller 
itself is reduced to a minimum. The method of 
coupling the arched sled to the frame by a sliding and 
pivotal connection is retained, and the arch is still 
designed to give a limited flexibility, so that when the 
pull is heaviest, the angularity of the tines is slightly 
increased, and the depth of cut maintained. This 
tlexibility also prevents lateral bending of the tines. 
The method of mounting the latter, which enables 
them to be readily adjusted for depth, will be clear 
from the figures. The scarifier can be adapted to fit any 
existing road roller. 








fue JuBILee oF ‘‘ Power.”’—Our contemporary, 


P. 


publication of a special number in which the past, present 


and future of that force of nature the name of which it | 


dears, is interestingly reviewed and excellently illustrated. 
The use by man of wind, water, steam, oil, gas and 
electricity as a substitute for his own muscles is dealt with 
by Mr. E. J. Tangerman, who does not confine himself 


to fifty years, and he is followed by Mr. James H. McGraw | 
on Power in an article to which this secular limitation 


as perforce to be applied. Little histories of com- 
pressed air, refrigeration, »umps and lifts follow and then 


descriptions are given of a number of present-day plants. | 


Not the least useful of the information is the data relating 


to high-pressure steam plants, to Diesel and gas engine | 


installations, and to large hydro-electric stations. Finally, 
Mr. Geo. A. Orrok and others give us their views on 
to-morrow. Power was founded with the single aim 
o! giving practical help to the men who design, build 
and operate plant. It has fulfilled that object well, and 
we hope will long continue to do so. 





er, has celebrated its fiftieth anniversary by the | 


1. 


| THE CERAMIC SOCIETY AT ame in ponaowns om ane the —— —— 
in furnace hearths, could not be ascertained readily 
. ihn LLANDUDNO. : by direct opulent. but poy be “estimated 
Tue Spring Meetings of the Refractory Materials | approximately with the aid of mathematical 
Section and Building Materials Section of the Ceramic | analysis. Such investigations suggested that the 
Society were held at Llandudno, in connection with | idea] furnace wall should have a composite character, 
“ +“ onvention, last sc ae tee a thin internal layer of high heat conductivity and 
e three papers presented to the fheiractory | low thermal capacity, and an outer layer of the lowest 
Materials Section were all in continuation of previous possible heat pp ht and thermal capacity. 
—_ a on which were hag to the pn ‘ce | For intermittent heating and high-temperature practice 
— earlier ee A ——. The he wr the present tendency to develop refractories of low 
aree papers was by Messrs. F. H. Clews, M.Sc., A.L.C., mabili : lon cme te i 
and AT. Green F.1.C., F.Inst.P.,on “ The Permeability ee ae Se 
5 tetas * tien wh a A IV ™ Se ge pone ge eet provided that the layer of 
bs elractory Materiais to Gases. 1a » ine | bricks of such density was limited in thickness. The 
Influence of the Firing Process on the Permeability | possibility, limited to moderate ranges of temperatures, 
i” oe wa | Lie ee rials used and the experi aes — ee = ee eee oe 
— J ——— Sow > experl- | laver of heat-resisting metal, represented a further 
mental procedure, with details concerning the firing | step towards the ideal. It was ty pified in an electric 
treatment, the authors summarised the results and |fyrnace in whieh the heating elements were built 
— py acaemgrad as a = (1) lhe ; ewer nd up on refractory insulators carried on a heat-resisting 
cane a 7 dod _— yey hy wearin wg J ni ie — $ os furnace being built ww 
. ance save ms o _ ~ | of insulating brickwork. Up to 70 per cent. of the 
oe to increase continuously up to 1,200 deg. ‘ -|time of heating-up a furnace might be saved by using 
2) It was concluded that, as a result of firing over | suitable type of insulating brick in place of a dense 
|this range, the num ber of pores decreased, but| prick. A layer of heat-resisting alloy steel would 
po Barr “YW This ee ““- = | protect a fragile insulating material where conditions 
ee gee po ae on fring.) re |of sudden heating and cooling were likely to induce 
| vitrification at temperatures up to I, deg. C. had | .nalling. 
been found to lead in five instances to an increase in | : . ae ? : . 
| permeability, and in five others to a decrease. (4) It | The application of mathematical analysis to furnace 
was suggested that vitrification per se led to a decrease | problems had been much facilitated by the establish- 
in permeability. The observed increases were attri.| ment of laws of convection applicable to furnace 
buted to the inability of certain types of material to | heating, _ ~ re er pers the a 
withstand without cracking the strains imposed by | eesshalis yA oon ree get Lares ——~ ‘a — ae : 
vitrification and subsequent cooling. (5) The low | POSS irs semaine approximately - a em 
| values found for the permeability of dried (120 deg. C.) aoe : h a sinti =a Seth eens or - "t — 
fireclay emphasised the strains which can be produced | *OU™ . eae — ~~ — a eee ~ . ‘_ oon 
by undue haste in the water-smoking period. (6) The | — we ~ sever re a a or — > “1 it 
low values for the permeability of the fireclay goods | on o— t nae 1 more radiation than that 
at 650 deg. C. explained the extended time required | REE ET POE 
for complete elimination of carbon from some clays The remaining paper presented to the Refractory 
at this temperature. Materials Section was by Messrs. AvH. B. Cross, B.Met., 
The next contribution was by Mr. R. J. Sarjant, M.Sc., | and W. J. Rees, M.8c., PIA ., on Further Investiga- 
A.R.C.Se., D.LS.P., entitled “‘ Some Factors Affecting | #0ns of Basic-Refractories for Steel-Melting Furnaces. : 
Furnace Heating Practice. II.” In previous papers | These investigations having extended over & period 
the author, in discussing the flow of heat in furnace | of four years, it is not CULPrlInS that this paper was 
walls, pointed out the losses of heat due to storage of | of exceptional length. The subjects of investigation 
heat in the refractories constituting the furnace | were mixtures of magnesite and kaolin and mixtures 
structure. From data derived from typical furnaces | Of dolomites and kaolin, respectively. 
it appeared that furnace structure losses comprised! Owing to the limited space at our disposal it must 
roughly one-third of the potential heat of the fuel uti- | suffice to give the ‘main conclusions reached by the 
lised. This question of heat storage should claim more | authors, and their short general summary of the 
attention in modern furnace practice. The heat’ whole paper. 
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The reduced burning shrinkage brought about by 
the addition of kaolin to dead-burned Grecian magne- 
site was believed to be due to the formation of minerals 
of lower specific gravity. A similar effect noticed on 


adding small amounts of magnesite to kaolin seemed | 


to be due to bloating occurring within the briquette. 
An expansion noticed on firing some of the mixtures 


to 1,610 deg. C., after an initial firing of 1,410 deg. C. | 


was ascribed to bloating. Mixtures of interest as 
refractories contain less than 23 per cent. MgO or more 
than 44 per cent. MgO. Between 23 per cent. and 44 


per cent. MgO the mixtures had low refractoriness. | 


With raw Grecian magnesite-kaolin mixtures, the 
general properties resembled those of dead-burned 
magnesite-kaolin mixtures, but reaction was more 
complete at lower tempera 


the mixed raw materials would seem to be necessary. 


The addition of kaolin to magnesite caused a lowering 
of the thermal expansion, a very low minimum being | 


found for a mixture containing 13-2 per cent. kaolin 
and 86-8 per cent, magnesite. 
comparable with a high cordierite mixture studied in 
America. The low thermal expansion recorded (2-480 y 
per metre between 0 deg. and 1,000 deg. C.) should be 
readily reproducible with careful firing. The spalling 
tendency of magnesite-kaolin mixtures might be studied, 
by a simple quenching test, the results, whilst not 
quantitative, being considered to be fairly comparable 
amongst themselves. The addition of kaolin to mag- 
nesite gradually changed the failure under load from 
the typical magnesite shear to the slow viscous flow 
typical of clay products. In most cases, this was 
achieved by a slight reduction of the “ start to fail” 
temperature, accompanied by a raising of the “ final 
fail’ temperature. The effect might be illustrated by 
plotting the rate of deformation as a function of tem- 
perature rather better than by the more usual defor- 
mation-temperature curve. 
of the “ step” effect noticeable in some of the rate of 
deformation-temperature curves considered the steep 
portion of the step as indicating compression of the 
material due to crushing of pore spaces, whilst the 
horizontal portion of the step was considered to imply 
viscous flow owing to the presence of melt in the test 
piece. The resistance of magnesite-kaolin mixtures 
to attack by basic open-hearth furnace slag and by the 
slag from «a copper blast furnace was poor. The extent 
of attack appeared to increase with the silica content. 

The typical mineral of all mixtures of magnesite 
and kaolin was cordierite, a double silicate of magnesia 
and alumina (2 MgO0.2ACO,.58i0,). The proportion 
of this mineral, on account of its decomposition at 
high temperature, was a function of the heat-treatment 
(time and temperature) for any given composition. 
The setting of some of the low-refractoriness mixtures 
and the heating of the melt to high temperature 
brought about considerable dissociation of the cor- 


dierite, the growth of cristobalite instead of tridymite | 


being peculiar, The ternary diagram of the 
Mg0.Al,0,.8i0, system was of little assistance in a 
microscopical investigation of such mixtures. Most 
of the mixtures had never been melted, and those which 
had could not possibly reach any approach to chemical 


equilibrium and homogeneity in the melt. The under- 


load refractoriness of magnesite-kaolin mixtures was 
not considered to be related to the cordierite content of 
these mixtures. 
probably of some importance in this connection. 


conditions required for reference to the ternary dia- 
gram, necessary for the production of test pieces ; 
(5) preferential reaction. 
nullified if the requirements of (a) could be met. 
Dolomite-kaolin mixtures containing 10 per cent. 
to 50 per cent. dolomite had low refractoriness. Mix- 
tures containing 50 per cent. to 75 per cent. dolomite 
disintegrated on cooling owing to the calcium ortho- 
silicate inversion. Mixtures containing 80 per cent. to 
95 per cent. dolomite appeared interesting as refrac- 
tories. Addition of kaolin to dolomite had only a 
slight effect on the burning shrinkage. The use of 
dolomite calcined at 1,000 deg. C., or replacement of 
part of the raw dolomite by dead-burned Grecian 
magnesite, caused a definite reduction of the burning 
shrinkage. Various hich dolomite-kaolin mixtures 
resist hydration by cold water, boiling water and wet 
steam very well when fired to 1,560 deg. to 1,610 deg. C. 
Kaolin additions caused more rapid under-load failure 
of dolomite, which was opposite to the effect noted 
when kaolin was added to magnesite. The rate of 
deformation seemed to be a function of the kaolin 
content and, to some extent, independent of the nature 
of the basic component. Mixtures of dolomite, kaolin, 
and felspar, might show quite good results in under-load 
refractoriness. The composition of all possible mixtures 
of a dolomite of given lime-magnesia content and low 
impurities could be represented by points lying on 
an imaginary straight line running through the 


tures, and the burning | 
shrinkage was undesirably high. Pre-calcination of | 


This mixture was | 


A tentative explanation | 


The forsterite or mullite content was | 
The | 
peculiarities of refractoriness of some mixtures were | 
believed to arise from two causes: (a) departure from | 


The effects of this would be . 


interior of a tetrahedron representing the quaternary 
system. 

The whole paper may be summarised as follows : 
Mixtures of raw and dead-burned Grecian magnesite 
with kaolin had been studied, with a view to their 
use as refractories. It was shown that the refractoriness 
varied considerably with change of composition, 
reaching a minimum of about 1,300 deg. C for a 
magnesia content of 32 per cent. Above 50 per cent. 
MgO the refractoriness was 1,710 deg. C. Reactions 
between the constituents were more complete, for a 
given firing temperature, in the raw magnesite mixtures. 
|The thermal expansion of magnesite was lowered by 
addition of kaolin. The typical mineral of all magnesite- 
| kaolin mixtures appeared to be cordierite, which had 
| very low expansion. A minimum of about 0-25 per 
cent. between 0 deg. C. and 1,000 deg. C..was taken for 
a 90 per cent. cordierite mixture. The spalling resistance 
of the magnesite-kaolin mixtures was found to increase 
as the thermal expansion decreased. The addition of 
| kaolin to magnesite increased the range of plastic 
deformation at high temperature under load, but 
| seriously lowered the resistance to corrosion by basic 
open-hearth slag and by copper blast-furnace slag. 
Extension of this work to dolomite-kaolin mixtures 
showed that the refractoriness was low with less than 
50 per cent. dolomite. Mixtures containing between 
50 per cent. and 75 per cent. dolomite disintegrated after 
firing owing to the formation of calcium ortho-silicate. 
Mixtures containing 80 per cent. to 90 per cent. dolo- 
mite were interesting as refractories and resisted hydra- 
tion very well. The under-load refractoriness of these 
mixtures was satisfactory, final fail temperature being 
above 1,550 deg. C. 








RESEARCH ON CYLINDER WEAR. 
(Concluded from page 105.) 


Alcohol Blends.—Organic acids, such as formic and 
acetic, result from the oxidation of alcohols, so that 
it would be anticipated that the addition of alcohol 
to a fuel would tend to cause higher cylinder corrosion 
at low operating temperatures. Experiments were 
carried out on a fuel containing approximately 17 per 
cent. of ethyl alcohol, together with comparative runs 
under the same low-temperature conditions on Shell 
petrol. The tests on the alcohol blend were ‘“‘ bracketed ” 
| between two series of tests on petrol and the results 
|are given in Table V, the b.m.e.p. being 59 Ib. per 
square inch, the cylinder wall temperature 50 deg. C., 
and the speed 1,600 r.p.m. 





Tasie V. 


| 
Wear, 
inch per 1,000 miles. 


Cylinder. Top Piston Ring. 





| 

| Petrol 

| Alcohol Blend 
| Petrol 


0-00044 
0- 00080 
000045 


0-0027 
0-0052 
0-0024 


Taste VI. 


Wear of. 
Top Piston Ring, 
| inches per 1,000 miles. 


0-00033 
0-00032 


Petrol ‘ 
| Alcohol Blend 


It will be observed that the cylinder wear under 
these conditions was 80 per cent. greater, and the top 
piston ring wear 100 per cent. greater, with the alcohol 
blend than with the ordinary petrol. Samples of 
condensate from the exhaust gases were collected and 

| the total acidity measured. It was found that the 
| total acidity of the condensate obtained when running 
|on the alcohol blend was 1-27 mg. of KOH, while on 
| petrol it was 0-415 mg. of KOH. This large difference 
in acidity, and in cylinder wear, can hardly be attri- 
butable to difference in sulphur content of the fuels 
as the sulphur content of the alcohol blend was not 
| high, viz., 0-05 per cent. 

| The foregoing results emphasise the necessity for 
|rapid warming-up when alcohol blends are used and 
appear to indicate that the greater wear obtained at 
low operating temperatures is due to the action of 
organic acids. Comparative tests were carried out on 
petrol and on the alcohol blend on an engine operating 
at a fairly high cylinder-wall temperature, viz., 
170 deg. C., and the results are shown in Table VI, 
the air-cooled engine running at 1,600 r.p.m., with 
66 lb. per square inch b.m.e.p., and a cylinder wall 
temperature, as stated, of 170 deg. C. 

It will be seen that the penne wear at high 
operating temperatures was the same on the two fuels, 








a result which would be expected if corrosion no longer 
plays a part at such temperatures. Owing to the low 
rate of wear in these tests, it was not possible to obtain 
an accurate figure for cylinder wear, but its value was 
between 0-00006 and 0-00010 in. per 1,000 miles for 
both fuels. 

Tests on Unbranded Petrol—Wear measurements 
were made on engines running at both low and norma! 
operating temperatures on an unbranded fuel selling 
at ls. 3d. per gallon, compared with ls. 6d. per gallon 
for Shell petrol. The distillation curve for this fuel is 
shown in Fig. 8, on the opposite page, which also con 
tains the distillation curves for Shell petrol and for the 
alcohol blend referred to above. It will be observed that 
the unbranded petrol was less volatile than the othe: 
fuels. The results of tests carried out at low operating 
temperatures are given in Table VII, the cylinder wal! 
temperature being 50 deg. C., the b.m.e.p. 59 Ib. per 
square inch, and the speed 1,600 r.p.m., which shows 
that the unbranded petrol gave 25 per cent. to 33 per 
cent. greater wear than Shell petrol. 

The higher wear with the unbranded petrol may be 
connected with its lower volatility, as the sulphur 
content was quite normal, but further experiments 
are being carried out to determine the effect of 
volatility. The results of tests carried out at high 
operating temperatures are given in Table VIII, the 
figures being for an air-cooled engine, cylinder wall 
temperature of 170 deg. C., the b.m.e.p. 66 Ib. per 
square inch, and the speed 1,600 r.p.m., and show the 
same piston-ring wear for the two fuels. 

As with the alcohol blend, tests were not sufficiently 
prolonged to permit an accurate determination of 
cylinder wear, but its value was between 0-00006 in. 
and 0-00009 in. per 1,000 miles for both fuels. 

Wear at High Temperatures.—A diagram showing the 
relation between wear and cylinder-wall temperature 
is reproduced in Fig. 9 from the previous report. Th¢ 
accelerated wear,at low temperatures has been shown 
to be very largely due to corrosion, but it remains to 
determine whether corrosion is at all responsible for 
the approximately constant rate of wear observed 
above a certain temperature. In this connection, it 
will be recalled that nitric, sulphuric and carbonic acids 


TaBLe VII. 





| Wear, 
inch per 1,000 miles. 


0-00055 
0-00044 


| 
Cylinder. Top Piston Ring 





0-0036 
0-0027 


Unbranded Petrol 
Shell Petrol 





Wear of 
| op Piston Ring, 
| inches per 1,000 miles 


0-00032 


Unbranded Petrol . 
° 0-00033 


Shell Petrol 


Taste IX. 


| Top Ring Wear, 
inch per 1,000 miles. 


0-00027 


Hydrogen 
0-00029 


Petrol 





all require the presence of moisture for their formation, 
and can, therefore, be excluded from consideration at 
temperatures above the dew-point. In order to study 
whether organic acids have any corrosive influence at 
high wall temperatures the rate of wear was deter- 
mined on an engine operated on hydrogen fuel, as this 
fuel precludes the possibility of forming any organi 
acids. The tests were carried out on an air-cooled 
engine at a cylinder-wall temperature of 170 deg. C.., 
which was well above the dew-point. On account of 
the expense of running on hydrogen it was not possible 
to run sufficiently long to determine cylinder wear with 
any degree of accuracy, but Table IX gives the results 
of measurements of wear of top piston ring, when run- 
ning on hydrogen and on petrol under the same engine 
conditions. The engine ran at 1,200 r.p.m., with a 
b.m.e.p. of 28 Ib. per square inch. 

It can be ‘concluded from the above figures that 
organic acids do not cause any corrosion at high 
cylinder temperatures. The most probable cause of 
this wear would appear to be abrasion, and the various 
factors determining its magnitude are at present under 
investigation. For example, motoring tests have been 
carried out on an engine the compression ratio of which 
was increased to such a value that the maximum pres 
sure was the same as that obtained under power. [n 
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addition, cylinder-wall temperature was raised to that 
attained under power by heating the air drawn in by 
the engine. The results of such a test, carried out on 
a new engine, at a maximum pressure of 240 Ib. per 
square inch are given in Fig. 10 and show the high 
initial rate of wear which is obviously attributable to 
abrasion, and the subsequent low, but approximately 
uniform rate of wear. This latter rate of wear was 
approximately 0-0001 in. per 1,000 miles for the top 
piston ring, while under similar conditions of maximum 
pressure, &c., on an engine running under power the 
rate of wear was 0-00023 in. per 1,000 miles. The 
corresponding rates of cylinder wear were 0-00002 in. 
and ®-000065 in. per 1,000 miles, respectively. These 
figures indicate an appreciable “balance” to be 
accounted for, but other tests on another engine using 
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Fig.13. CYLINDER WEAR 
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narrow piston rings have shown a much smaller differ- 
ence in the rate of wear observed in motoring and 
power tests. The whole problem is being investigated 
by tests carried out over a wide range of maximum 
pressure, both motoring and under power. In this 
way it is hoped to ascertain the influence of the various 
factors, such as carbon in the lubricating oil, &c., 
which determine the total wear. : 

Upper Cylinder Lubrication.—Referring to Fig. 9, it 
will be noted that at normal operating temperatures 
cylinder wear is very largely independent of oil con- 
sumption, so that it would be anticipated that the small 
amount of lubricant which can be introduced in the 
form of an upper cylinder lubricant could hardly have 
much effect in reducing wear. This was confirmed by 
tests carried out on an engine operated under rather 
severe conditions, the lubrication from the crankcase 
being restricted in order that any possible improve- 
ment due to an upper cylinder lubricant might be made 
more apparent. The tests were carried out on a 
water-cooled engine at a speed of 2,800 r.p.m., a 
cylinder-wall temperature of the order of 150 deg. C., 
and a b.m.e.p. of 88 Ib. per square inch. The supply 
of oil to the big-end bearing was cut down to 20 c.c. 
per hour, the corresponding oil consumption being 
approximately 10 c.c. per hour, which, expressed in 
recognisable terms, would be about 20,000 m.p.g. 
[wo series of tests were carried out, in one of which 
0-25 per cent. spindle oil was added to the petrol, 
this being the customary proportion. The results 
given in Table X show that, within the limits of 
experimental error, no reduction in wear was obtained 
by the addition of the upper cylinder lubricant. 

Again referring to Fig. 9, it will be observed that 
cylinder wear at low operating temperatures is sensitive 
to oil consumption, so that there would appear to be 
better prospects of upper cylinder lubrication proving 
beneficial under these conditions. Tests were carried 
out on an engine operated at low temperatures, and 











Table XI shows the wear obtained with a restricted 
oil supply to the big-end bearing of 100 c.c. per hour, 
the corresponding oil consumption being 7 c.c. per 
hour. The cylinder temperature was 45 deg. C., the 
b.m.e.p. 59 Ib. per square inch, and the speed 1,600 
r.p.m. By adding 2-2 per cent. of crankcase lubricant 
(Mobiloil B.B.) to the petrol the rate of wear was 
reduced, as shown, in the approximate ratio of 3: 1. 
The price paid for this reduction in wear was an increase 
in oil consumption of 39 c.c. per hour in the form of 
an upper cylinder lubricant, making a total of 46 c.c. 
per hour. This same total oil consumption could, 
of course, be obtained by dispensing with upper cylinder 
lubrication and increasing the oil supply to the cylinder 
walls from the crankcase. This, in fact, was done by 
increasing the oil supply to the big-end bearing to 
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1,300 c.c. per hour, and, as shown in the table, the 
rate of wear was reduced to that obtained with upper 
cylinder lubrication. In other words, the reduction in 


Wear of Piston on Ring 


| wear resulting from the use of the upper cylinder 








TaBLeE X. 
wubricati Wear, 
Lubrication. inch per 1,000 miles. 
Crankcase Upper Cylinder | Top 
_ Cylinder. - | Piston Ring. 
| 





| 


20 c.c. per hour. .| None 0-00035 0-00105 














20 c.c. per hour. .| 0-25 percent.in | 0-00038 0-00110 
petrol = 14 
c.c. per hour 
Taste XI. 
, Oil Consumption, Wear, 
Oil . inch per 
Supply on; Ger Roan. 1,000 miles. 
to 
Big-end, | 
Ce, of Of Upper 
per hour.) Crankcase Cylinder Total.|Cylinder.| Ring. 
Lubricant. Lubricant, 
| | 
100... 7 —_ 7 |0-00124) 0-0006 
100 7 | 39 (2-2 per! 46 |0-00048| 0-0030 
cent. in petrol) } } 
1,300 ..| 46 | — 46 {oon 0-0030 





lubricant could be obtained, for the same total oil 
consumption, by improving the normal lubrication of 
the cylinder. 

Even a content of upper cylinder lubricant as high 
as 2-2 per cent. cannot always be relied upon to effect 
a reduction in wear at low temperatures. The above 
tests were carried out on a worn engine and at a wall 
temperature of 45 deg. C.; other tests on a new engine 








at a wall temperature of 50 deg. C. failed to show any 
consistent reduction in wear up to 3 per cent. of oil 
in the petrol. The results of these latter tests are 
shown in Fig. 11. Consideration of the foregoing 
would appear to indicate that the field for upper 
cylinder lubrication, if any, is in relation to starting 
from cold, particularly if arrangements can be made 
to add temporarily a high percentage of oil to the 
intake, provided this can be done without interfering 
with carburation or ignition. In this way, the lubricant 
is only consumed when it is most likely to be effective. 
In order to study possibilities in this direction, several 
series of stopping and starting tests were carried out, 
each cycle involving a preliminary idle of 5 minutes 
duration, followed by 10 minutes at 1,500 r.p.m. under 
power, the engine then being allowed to cool for 


Fig. 11. Oil Feed to 100 ¢.¢. per Hr. 
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15 minutes, when the engine was restarted and the 
same cycle repeated, and so on. Fig. 12 shows the 
cycle of cylinder-wall temperature measured, as usual, 
at the top of the ring track. Owing to the delayed 
warming-up with this method of operation the rate 
of cylinder wear was high, particularly as lubrication 
was also reduced, and 20 or 30 cycles were sufficient 
to permit a fairly accurate determination of cylinder 
and piston-ring wear. The effect of adding various 
‘* doses ’’ of lubricant was determined with the aid of 
a measuring burette connected to the intake close to 
the carburettor, the desired quantity of lubricant being 
admitted by controlling the fall in level with the 
burette tap. Quantities up to 3 c.c. per start were 
admitted just before the engine was started and were 
therefore washed into the cylinder by the petrol 


TABLE XII. 





Wear, 
Amount of Lubricant inch per 1,000 miles. 


added per start, c.c. 








Cylinder. Top Ring. 
None on - and 0 -0080 0-0328 
2 c.c. Mobiloil B.B. 0-0017 0-0131 
2 c.c. Mobiloil B.B. 0-0020 0-0117 
None oe AP re 0-0085 0-0380 
2 c.c. Spindle Oil .. 0-0023 0-0142 





higher amounts were inclined to cause plug misfiring 
if supplied entirely in this manner, so a portion was 
allowed to enter for about 10 seconds after the engine 
had actually started. 

Table XII gives the results of some tests in the order 
in which they were carried out. 

The tests were carried out on a new engine and 
this fact, in conjunction with the delayed warming-up 
and restricted lubrication, accounts for the excep- 
tionally high rate of wear of 0-008 in. per 1,000 miles 
observed when no upper cylinder lubricant was supplied. 
A “dose” of 2 c.c. Mobiloil B.B. per start reduced 
cylinder wear in the ratio of 4:1, and top ring wear 
in the ratio of 3:1. The improvement was not quite 
so great when spindle oil was used instead of Mobiloil 
B.B. Further stopping and starting tests were carried 
out on the same engine after it had been thoroughly 
run-in and the results are shown in Figs. 13 and 14. 
It will be observed that the cylinder wear with no 
upper cylinder lubrication was now 0-0016 in. per 
1,000 miles, which, though high, was much lower than 
that observed on the new engine. The reduction in 
wear obtained by the addition of 2 c.c. Mobiloil B.B. 
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per start was of the order of 25 per cent., which, 
though appreciable, was a very much smaller reduction 
than that obtained on the new engine. By increasing 
the “‘dose"’ to 5 the reduction in wear was 
increased to 50 per cent. Figs. 13 and 14 also show 
experimental points obtained when the ‘ doses”’ of 
Mobiloil B.B. contained 2 per cent. oleic acid. It will 
be recalled from the previous report that the addition 
of 2 per cent. oleic acid to a mineral crankcase lubricant 
reduced cylinder wear at low temperatures, and the 
same effect was observed in the present tests, the 
improvement following the addition of the oleic acid 
to the upper cylinder lubricant being very appreciable. 
It is not claimed that the above tests exhaust the 
subject of upper cylinder lubrication. In fact, further 
tests are contemplated on certain proprietary lubricants, 
but, in the meantime, it is hoped that the work so far 
completed will prove informative and suggestive. 


C.e., 





HIGH-SPEED SLEEVE-VALVE AIR 
COMPRESSOR. 


THe sleeve-valve air compressor introduced by 
Messrs. Broom and Wade, Limited, High Wycombe, 
for their portable compressing sets has proved so satis 
factory in performance that the firm has extended 
the principle to stationary sets, an example of which is 
shown in the accompanying illustration. It would 
appear that the sleeve-valve compressor is particularly 
suitable for direct drive at high speeds, and the new 
compressor has been designed with a view to running at 
even higher rates than the original compressors, th 
speed range being from 1,000 r.p.m. to 2,000 r.p.m. 
The set shown in the illustration has two cylinders and 
direct coupled to an alternating-current 
At the speed provided by such a drive the cyclic 
irregularity is kept well in hand by the comparatively 
small flywheel running between the motor and the com 
pressor. The motor and compressor are mounted on a 
common bedplate on which the latter is carried by three 
point suspension. For the general construction of the 
sleeve-valve compressor the account of the portabk 
compressor given ENGINEERING, vol. CXXX1, page 
326 (1931), may consulted. The passage of the air 
into and from each cylinder is controlled by a single 





motor 


is 


in 


be 


reciprocating sleeve which is operated by an eccentric 
the sheave of which is formed on one of the crank webs 

The only valve required is the non-return valve, 
which consists of a thin flat annular plate of greater 
diameter than the cylinder bore and therefore enabling 
a sufficient discharge area to be obtained with a very 
small lift. The arrangement of ports in the cylinder and 
sleeve are such that the valve has a portion of the stroke 
represented by 160 deg. of crank angle to open and 
in. With a compressor having spring-loaded 
plate valves of the ordinary type, the available period 
is only 40 deg. of crank arc, that is, one quarter as 
much. The sleeve-valve compressor therefore, 
when run at 1,200 r.p.m., under the same conditions 
as regards valve operation as a plate-valve compressor 
running at 300 r.p.m., hence its suitability for high 
speeds. The adoption of the sleeve valve has, more- 
over, enabled the cylinder clearance to be considerably 
reduced, and the water-cooling area increased without 
involving bulky castings. The new compressor is made 
in nine sizes with delivery capacities ranging from 80 
cub. ft. to ft. of free air The 
working pressure is the same for all the sizes, viz., 
100 Ib. per square inch. 


close 


18, 


555 cub per minute. 





CATALOGUES. 


Metallic Packing.—Some of the many standard 
metallic packings made for steam plant by Messrs. British 
Metallic Packings Company (1933), Limited, Britimp 
Works, Sidk up, Kent, are described in a catalogue sent 
out the firm 

Ironclad Switchgear The General Electric 
Company, Limited, of Magnet House, Kingsway, London, 
W.C.2, have published a booklet on their latest standard 
productions of ironclad The equipment 
covers a wide range of requirements, and is particularly 
suitable for building-up into unit-type switchboards 

Valves, Cocks and Fittings.—Mesars. Newman, Hender 
and Company, Limited, of Woodchester, make 
almost every type of stop and other valves, cocks, and 
general steam and water fittings. In a _ well-bound 
volume of over 200 pages, they have issued a new cata 
logue describing these and 


by 


Measra 


switchgear 
Glos., 


giving many coloured sectional 
illuatrations, with dimens.ons and prices 

VMortising Machines \ very useful catalogue has 
issued by Thomas Robinson and Son, 
Limited, of Rochdale, dealing with the standard mort isers 
made by the firm. It gives general descriptions, prin 
cipal dimensions, and foundation plans, and also deals 
with the firm's spacing-out and line-indicating attachment 
for the elimination of marking-out on repetitive work 


Pickling Equipment.—Messrs. Henry Wiggins and 
Company, Limited, of Thames House, Millbank, London, 
8.W.1, weer the extensive pickling equipment for the 
mass-production work at the Bord Works at Dagenham. 
A list shows some of the features of this interesting instal 


been Messrs 


SLEEVE-VALVE AIR COMPRESSOR. 


CONSTRUCTED BY MESSRS. 


BROOME AND WADE, 


LIMITED, HIGH WYCOMBE. 




















of 
resistance, 


lation, the essential parts of which are constructed 
Monel metal, of its high corrosion 
atrength and rigidity. 


because 


Boiler Furnaces An introductory pamphlet received 
from Mr. Chas. F. Wade, 78, Ecclesall-road, Sheffield, 11, 
refers to the claims of advantages made for a boiler 
furnace This has a main air trunk fitted with sliding 
shutters and supporting crown bars admitting air to 


the centre of the fire, as well as main transverse firebars 
forming a dished grate with air spaces of converging- 
nozzle formation 

Electric Motors and The electric motor 
has won its place for the driving of auxiliaries through its 
convenience, reliability and ease of control. Messrs. 
Lancashire Dynamo and Crypto, Limited, Trafford Park, 
Manchester, supplied the units for Battersea power 
station, and a recent publication of the firm shows repro- 
ductions of photographs of many of the items in this 


Auxiliaries 


interesting installation 


Limited, of 
sent 


Messrs. M. and C. Switchgear, 
Kelvinside Works, Kirkintilloch, 
cireulars on their direct-current starting panels, up to 


Switchgea 


Glasgow, have 






simple and strongly constructed, and are prov ided with 


| gauging devices for each cutter. 


100 h.p. and 500 volts, their push-button switches, | 
and their starters for alternating-current motors. 
Amongst the standard models of the last mentioned, 
the systems used are k h.p. and 15 h.p. straight-on, 
25 h.p. star-delta, and 25 h.p. stator-rotor 
ilternating-Current Motors A price list issued by 
Messrs. Bruce Peebles and Company, Limited, Edin 


burgh, 5, covers their range of industrial type alternating- | 


current squirrel-cage and slip-ring motors up to 150 brake 
It gives complete specifications, tables of 
and prices, weights and and full- 
load currents. The firm has revised its specification for 
open-type motors and dynamos to incorporate improve- 


horse-power 


ratings dimensions, 


ments. A copy of the specification has also been received 
Oils for Steel Quenching Messrs. Sternol, Limited, 
of Royal London House, Finsbury-square, London, 


E.C.2, have issued a pamphlet on Kwenchoyl, a product 
specifically prepared for the quenching of steels. Test 
results quoted show its characteristics, in relationship to 
whale oil and another trade oil used for the purpose, 
on which claims of superiority are based. Two grades 
are made, the standard and a modification with a higher 
flash point and viscosity 

Hot Mill for Drill Bits.—Messrs. Holman Brothers 
Limited, of Camborne, have issued a pamphlet on their 
double-spindle-type hot mill for rock-drill bits. This 
method of dressing the cutting edges of drills is now fast 
finding favour, because the product is consistently true 
to shape and size, and is more easily and quickly re 
sharpened after use. The machines for the purpose are 


Elliott 


Remote Indicators for Instruments.—Messrs. 
Lewis- 


Brothers (London) Limited, of Century Works, 
ham, London, S.E.13, deal, in recent catalogue sheets, 
with their Shotter system for the indication at a distance 
of any type of electrical or mechanical movements, such 
as exists with pressure gauges, dampers, valve-operating 
equipment, depth gauges, and any type of electrical 
list 


measuring instrument. An accompanying gives 
descriptive matter on the firm's electrical speed indicators 
and recorders. 


Piston Rings.—The key lists for piston rings of motor 
cars, commercial vehicles, and the standard sizes lists 
for all other applications, incorporated in the catalogues 
of Messrs. The British Piston Ring Company, Limited, 
of Holbrook-lane, Coventry, will prove of great service 
to many engineers. Included in them there is much useful 
information on assembling and fitting the firm’s “‘ Brico 
rings, whether of the stepped or slotted type or of the 
* Maxigroove " form, which was designed a cure 
for oil pumping, even in cases where the cylinders ar 
badly worn. 

Special Steels and Tools.— Messrs. Edgar Allen and Com 
pany, Limited, Imperial Steel Works, Sheffield, 9, have 
prepared a booklet as an index guide to their many 
products, in order that engineers may keep in mind 
those with which they were not familiar. Thes 
include, in addition to carbon tool steels, constructional 
alloy steels, high speed and alloy steels, including stain 
less steels, such items as crushing, grinding and cement 
plant machinery, permanent magnets, steel castings for 
all general purposes, a great variety of all types of cutting 
tools, and railway and tramway trackwork. 


as 








The steam radiator so wide 
rendered both 


Raprator STEAM Trap. 
used for heating installations is often 
inefficient and noisy by accumulated water. The simplest 
way of removing the water is to fit an automat 
steam trap. This practice may, however, be initia! 
costly onl maintenance may be troublesome. Messrs 
Holden and Brooke, Limited, Sirius Works, Mancheste! 
have recently developed a small trap, the “* Radom 
steam trap, which is not only compact and inexpensive, Du! 
has very simple mechanism. The trap is of the inverted 
bucket type with a vertical movement and having need! 
valve directly attached to it. The action is positive @ 
air lock is guarded against. The body, which is 4 in 
diameter by 5} in. high, is of cast-iron, the float 1 
copper and the valve and seat of stainless steel. 
pressure range is from 0 to 30 Ib. per square inch. 
trap can, of course, be used for other duties. 
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THE SILLRE PUMP-STORAGE | cooling water to the governor and alternator is 
HYDRO-ELECTRIC POWER-PLANT. — operated, sight glasses showing that the water 
|circulates properly. The valve F, controlling oil 

(Concluded from page 134.) | pressure to the hand-operating gear for the gate 

As already stated, the various operations neces- | mechanism, is then opened, and drains G and M on 
sary to control the running of the plant, are per- | the turbine casing and draught tube are closed. The 
formed in the machine room, where there is a con- | sluice gate of the turbine draught tube is next opened 
trol board containing the various relays, adjacent | and a by-pass round the penstock valve is opened. 
to the switchboard. The various parts of the in-| As soon as the completion of these movements is 
stallation are shown in the diagram Fig. 23, on this | signalled by the control-board lights, the penstock 
page, but for simplicity the control board, &c., is | valve is opened and the lock to the gate-operating 











Fig. 23. 





Filter 
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not shown. The board contains a number of push- 
buttons and handwheels controlling the various 
valves. At the top are four gauges giving the 
pressure and vacuum readings of the pump and 
turbine. The board also has red and white signal 
lights to indicate the correct functioning of the 
valves, &c. The valves are operated by high- 
pressure water taken from the penstock side, the 
vovernor mechanism being worked by oil pressure 
produced by the Pelton-wheel driven pump already 
referred to. Assuming that the penstock is filled, 
in order to start up the turbine, the first step taken 
is to start up the Pelton-wheel and oil pump with 
water from the penstock; the valve A to the 
Pelton wheel is opened full, the jet being adjusted 





Red Light ... Valve Closed 
«White Light ...Valve Open 


\Diseubtion Pipe 
Exchaust 





mechanism is freed. After cooling water supplies 
D, C and E have been opened to the impeller 
clearances and labyrinth seals on both turbine and 
pump, the turbine is started up by the hand gear 
and the gates are opened until the unit is running 
at 600 r.p.m. At this point the pressure-oil supply 
to the automatic governor gear is opened, and 
contro] is changed over to automatic regulation. If 
necessary, the speed is adjusted by means of a 
handwheel of the constant-speed gear. After this, 
the electric motor for the remote-control of this 
gear is cut in, the alternator is synchronised, and the 
unit takes up its load. 

If the turbine is in service and it is necessary 
to change over to pumping, the following procedure 


automatically in accordance with the pressure in| is necessary: the alternator is first taken off the 
the pressure-oil receiver. The valve B controlling! line and drain valves I, J, L and the air valve H 








of the pump are closed, the turbine speed being 
reduced to approximately 400 r.p.m., by closing 
the gates. The pump casing is then filled by 
opening valve K, connected with the tailrace, and 
the supply of cooling water to the pump cut off. 
When the filling-valve operation is signalled at the 
control board, the sluice gate to the pump is 
opened and locked, and the turbine speed is increased 
to normal. The wattmeter is next shunted out and 
the alternator, running as a motor, is synchronised, 
The delivery valve of the pump is next opened 
slightly, and the turbine gates shut by means of the 
remote-control gear, the contro! motor being cut out. 
The hand-regulating gear is put in the closed position, 
the gate mechanism is locked, and the turbine shut- 
down valve closed. Cooling water is next admitted 
to the turbine and the wattmeter cut in; the tur- 
bine sluice gate is then closed. Drains to the 
turbine casing and draught tube are next opened, 
and next the pump-delivery valve is fully opened. 
The pump-filling valve and oil-pressure valves of the 
governor gear are next closed and the oil-pump unit 
closed down. The pump is then in normal service. 

If it is necessary to change over from pump 
working to turbine operation, the following are the 
chief steps necessary :—The pressure-oil pump is 
started up and oil pressure admitted to the governor 
and hand-regulating gear. Drain valves to the 
turbine are closed, and the pump-delivery valve very 
~~ Ncenion OF NINE CURRENT-METERS 
DURING TEST. 











nearly shut. The turbine draught tube sluice gate is 
then opened. The wattmeter is next shunted out. 
The turbine casing is then filled by means of a 
by-pass, and the turbine shut-down valve is opened, 
after which cooling water to the turbine is shut 
off. The gate mechanism is next unlocked, the tur- 
bine gates opened and regulation is effected by hand 
until the turbine takes over the load on the alter- 
nator, after which the latter is cut out. The pump 
delivery is next shut, the circulating valve opening 
automatically at the same time. The turbine speed 
is next reduced to about 400 r.p.m., the sluice gate 
to the pump closed, and cooling water is admitted 
to the pump. Drain valves, &c., to the latter are 
opened, and when the suction has been emptied 
the speed of the unit is brought up to normal by 
opening the turbine gates by means of the hand- 
regulating gear. The automatic governing gear is 
next cut in, and the unit is synchronised and put 
on the line. The remaining operations of closing 
down the turbine or pump need not be described in 
detail. 

As already explained, the Pelton-driven oil- 
pump gear embodies an arrangement by which the 
Pelton-wheel jet is adjusted to the pressure in the 
receiver of the system. The gate-regulating mech- 
anism is .fitted with a compensating or overtaking 
gear, so that after movement by the servo-motor 
adjustment is made to return the gear to the normal 
operating position. The hand-regulating gear and 
governor control the one regulating valve for the 
turbine, which is also under the control of the 
emergency gear. The latter consists of a spring- 
controlled projecting arm on the turbine shaft, which, 
on the speed rising beyond a certain limit, trips a 
lever and closes the circuit of a magnet operating 
a relay, the latter acting on the main valve. 

There are 17 thermometers on the different 
































































bearings, labyrinth-boxes and runner and impeller 
clearances, all arranged for distance reading on | 
the instrument-board ; four of the thermometers 
are fitted on the pump and turbine bearings. 

The steel-construction for the outdoor trans- 
former station, which is shown in Fig. 25, is mainly | 
made of I-beams, all supports, &c., being galvanised, 
thus doing away with the necessity for painting. 
The 6-6-kV and 11-kV ‘bus bars are of 40-mm. | 
copper tubes and for 44-kV system, of 70-mm. square | 
copper bars. The main transformer has a capa- | 
city of 9,000 kVA, 6-3/41-8 kV, 50 cycles. This 
transformer is oil cooled. The transformers for 
the local supply have three windings. The trans- 
former LT 1 (Fig. 20, page 133 ante) has a capacity | 
of 200 kVA, and ratios of 44/11/0-22 kV, 50 cycles, 
and LT 2 a capacity of 100 kVA, and ratios of| 
11/6-6/0-22 kV, 50 cycles. The oil switches for| 
44 kV are operated by motors, while the others are | 
operated by solenoids. 

Tests have recently been carried out on the} 
unit installed, and the guarantees have been well | 
surpassed. The water was measured by means of | 
nine current meters, carried by a cross-piece, as | 
shown in Fig. 24. The meters were placed in the 
penstock at a point some 43 m. downstream 
from the equalising chamber. The current meters | 
pointed downwards during the pump test, and | 
were reversed, so that they pointed upwards, during | 
the turbine test. Values were taken every three 
or four minutes. The energy required by the 
motor when driving the pump was measured by | 
instruments which were carefully calibrated before | 


and after the test. 
The results of the pump tests were as follows : 


| 
| 
| 


Net head in metres 182 200 | 227. 
Litres per second } 
Delivered 2,900 2,600 2,070 
Guaranteed 2,750 2,400 1,900 
Efficiency, per cent 
Obtained 85 86 85 
80 RS 80 


Guaranteed 


The pressure-rise in the penstock, when the 
motor was suddenly cutout, was only equivalent to 


a head of 27 m., as against the guaranteed 50 m. 
The results of the turbine tests were as follows : 


Output. Efficiency Efficiency 
Guaranteed. Obtained. 
Head 160 m 
Load Per cent Per cent | 
Full 82-7 86-2 | 
7/8 87°5 91-6 
3/4 87-0 90-7 
1/2 82-0 84-7 | 
1/4 66-0 68-5 
Head 170 m 
Load Per cent Per cent | 
Full 83-0 86-5 
7/3 88-5 90-7 
3/4 88-0 90-2 | 
1/2 82-7 85-5 | 
14 68-5 72 } 
| 
Head = 180 m 
Load Per cent Per cent | 
Full 83-7 86-0 
7/8 89-0 89-9 
aya 88-5 80-8 
12 83-5 84-3 
1/4 60-0 70-3 
Head 190 m 
Load Per cent Per cent 
Full 83-5 84-8 
73 39-0 89-5 
84 88-5 89-4 
1/2 83-5 84-0 
1/4 70-5 71-0 
Head 200 m 
Load Per cent Per cent 
Full 82-5 85-0 
7/3 RF -O 88-8 
3/4 87-0 89-1 
1/2 83.0 84-0 
1/4 69-5 71-3 


It is to be noted that highest efficiency guaranteed | 
was 89-0 per cent., while the highest obtained was | 
91-6 per cent. 

The governor tests were also satisfactory, as can 
be seen from the following: On a head of 192 m., | 
and with 1,750 kW suddenly thrown off, the speed 
rise guaranteed was 5 per cent.; with 3,500 kW 
thrown off it was 12 per cent., and with 7,000 kW, 
thrown off 30 per cent. Actually, the following 










G. (AUG. 24, 1934. 


GINE 








=. el 


SILLRE HYDRO-ELECTRIC POWER PLANT 














OvTpoor TRANSFORMER STATION. 


Fie. 


25. 


figures were obtained :—With 1,600 kW thrown off, | induction pipe, a method which has the advantage 
4-25 per cent. ; 3,400 kW, 8-5 percent. ; 6,000 kW, | of simplicity in operation. Due, however, to the 


| 20 per cent. ; and 7,000 kW, 30 per cent. | increase in the engine pumping losses at reduced 


The pressure rise in the penstock with full load | power with this method of control, its application 


| suddenly thrown off was guaranteed not to exceed | involves a reduction in engine efficiency, and this 
| 20 m., and this was obtained. 


effect is more marked as the degree of throttling is 
That this plant, the first of its kind in Sweden, | increased. Since, at light loads, the mechanical 





| has been a success has been mainly due, without | losses absorb a greater proportion of the indicated 
power, any increase in these losses at reduced 
output is most undesirable, leading, as it does, to 
a further drop in the already rapidly falling overall 
efficiency. An alternative to the throttling method 
of control, and one which, theoretically, results in 
the minimum possible suction pumping loss, is the 
partial suction, or induction cut-off, method. 
Whereas the throttling method consists in allowing 
inlet to take place during a constant period, but 
with variable resistance to flow according to the 
quantity of charge required, with the cut-off method 
the resistance to flow remains constant, and the 
quantity of charge admitted is controlled by varia- 
tions in the period during which flow takes place. 
The inlet valve may be arranged to close at such 
a point in the suction stroke that the charge then 
| contained in the cylinder is just sufficient to generate 
| the required power. Any variation in the load will 
| then be accompanied by a corresponding change in 
| the point of closing of the inlet valve. Fig. 1, oppo- 
site, shows light-spring diagrams for the suction 
stroke at reduced load, with control by (a) throttling, 
and (6) induction cut-off. With throttle control, as 
the piston moves outwards, the pressure in the 
cylinder follows the curve AB, Fig. 1 (a) and the 
early portion of the compression curve is BC. With 
induction cut-off there is no increase in the resistance 
to flow during the early part of the stroke, and the 
reduction in pressure in the cylinder is only that 
unavoidable drop due to the restrictive influence 
of the induction passage and valve. When a 
sufficient charge has been drawn in, the inlet 
valve is closed by the control mechanism, and, as 


| doubt, to the thorough investigations made by the 
engineers of the Royal Board of Water Falls, when 
| deciding upon the lay-out. At the same time, 
credit is also due to the various contractors who 
|supplied the machinery. The pump, turbine, 
| governor and valves with distribution-pipe were 
|supplied by Messrs. Nydqvist and Holm A.B. 


~|(Nohab), Trollhattan, and the electrical equipment 


| by Messrs. The Asea Electric, Limited, Viasteras. 
|The Sillre plant has cost, up to and including the 

installation of the unit above described, 2,825,000 
| kr., roughly 150,0001. 








THE USE OF INDUCTION CUT-OFF 
FOR POWER CONTROL OF INTER- 
NAL-COMBUSTION ENGINES. 

By Epmunp Girren, Ph.D., M.Se., A.M.I.Mech.E. 


THERE is a general tendency, when considering 
the efficiency of any power plant, to lay special | 
j}emphasis on the performance at full load. In 
many cases, however, maximum power is required 
| only for comparatively short periods and at infre- | 
quent intervals, and the engine is, for the major | 
portion of its life, operating at a fraction of its| 
maximum output. While it is important that the 
| efficiency at full load should be as high as possible, 
|it is even more important that a high efficiency 
should be maintained at the load at which most 
| of the work is done. In the course of the develop- 
| ment of the internal-combustion engine, considerable 
| attention has been devoted to the method of power | 
| control ; the various systems used are described and | 





| discussed in the standard text-books on the subject, 
and it is unnecessary to enter here on a discussion 
of their relative merits. The method of control 
which, for practical reasons, is used on most Otto- 
cycle engines (that is, engines in which a combustible 
mixture is drawn in and compressed before firing) 
is the “quantity” method. With this system, | 








| the piston continues to move outwards, the pressure 


falls as shown by the curve CB. On the return 
stroke, if the effect of heat flow between the cylinder 
walls and the charge be neglected, the compression 
will follow the same curve BC. The remainder of 
the working cycle is the same for both cases. 

The use of the induction cut-off method was 


variations in load are met by corresponding changes | considered about thirty years ago as an alternative 
in the quantity of charge admitted to the cylinder, | throttling for stationary gas engines, and was 
the mixture strength remaining approximately | used on engines described by Sargent* and Atkinson.f 
constant. The object of this article is to compare Test results from the engines were given, and an 
the usual method by which this system is applied | appreciable improvement in efficiency was obtained 
in practice with an alternative method, by which | compared with contemporary engines. It is 


| it is claimed that an increased efficiency may be | 
obtained at reduced load. 
| The “ quantity” system of control is generally | 
|applied in practice by the use of a throttle in the! 


impossible to say, however, to what extent the 


* Trans. Am, Soc. Mech. Engineers, 1901, vol. xxii, 
page 312. 
Tt Proc. Inst. Mech. Engineers, 1908, page 383. 
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method of control was responsible for the increased 
efficiency, as other changes in design were incor- 
porated in the engines at the same time. It is not 
clear why the induction cut-off method of control 
was later abandoned, but it was probably because 
the increase: in efficiency was not sufficient to 
compensate for the more complicated control 
mechanism employed. It should be remembered, 
however, that the stationary engine is not generally 
expected to deal with such variations of load as the 
transport engine (for a widely-varying load a 
number of small units are preferable to one large 
engine, so that at any load the units in use are 
operating at their maximum efficiency), and also 
that the elimination of the suction pumping losses 
becomes increasingly beneficial as the load is 


mixture strength remains practically constant. 
A pointer was fitted to one of the links of the 
governor gear, so that its reading on a fixed scale 
gave an indication of the amount of throttling with 
any particular set of conditions. Thus, by taking 
observations of governor position during the tests, 
it was possible to obtain a record of the amount of 
throttling at various loads. 

The tests with throttle control consisted of varying- 
load tests at three different settings of the gas 
control. For any particular setting, five or six 
individual tests were made at different loads, the 
ignition being adjusted each time to give the best 
performance. For the tests with induction cut-off, 
an alteration was made to the valve-operating gear. 
The requirements for these tests were that the lift 





reduced, but the valve lift remains constant. In 
all tests with these cams the conditions were 
adjusted until the reading on the governor scale 
indicated full valve lift. Variations in power were 
obtained by altering the mixture strength, this 
being varied over a sufficiently wide range to permit 
a comparison with the results obtained with throttle 
control. In order to cover as wide a range of 
variables as possible, the tests outlined above were 
carried out at four different compression ratios, 
namely, 4-67, 5-04, 5-86 and 6-79. These different 
values were obtained by inserting plates between 
the connecting rod and the big-end bearing, the 
lowest compression ratio representing the conditions 
when no plate was used. 

Test Measurements.—The essential basis of the 
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| proposed comparison between the two methods of 
|control must be, of course, the brake thermal 
efficiency, as this is the quantity of greatest import- 
|ance to the user. For this purpose, measurements 
| of the brake horse-power and fue] consumption 
_ would be sufficient. It was considered desirable, 
| however, to determine also the quantities of heat 
| carried away in the jacket-cooling water and in 
|the exhaust gases. If the operating conditions 
|were exactly similar with the two methods of 
|control, these latter quantities should show no 
lalteration. For a given quantity of heat supplied 
|in the fuel, the brake horse-power should vary by 
| the difference between the pumping losses with the 
| two methods of control; any difference in the heat 
| to the cooling water or in the exhaust would indicate 
| that the change in the method of control had been 
College, London. The engine was particularly | accompanied by a change in the running conditions. 
suitable for the purpose, being well equipped for oma |The brake horse-power was measured by a rope 
testing, and the control gear requiring very little | of the valve should always be that under normal | brake, and the gas consumption by a dry meter. 
alteration to make the engine operate on the |full-load conditions, and that the valve should |The day-to-day variations in the calorific value of 
principle of induction cut-off. Systematic tests | close at some point in the suction stroke depending | the gas were determined by daily measurements 
were carried out on this engine, and a comparison | on the load. For the purpose of the experimental | with a gas calorimeter. The gross calorific value 
made between control by throttling and by induc- | investigation under discussion it was not necessary | has been used as the basis on which to present the 
tion cut-off at four different compression ratios,|to provide a mechanism whereby the cut-off was | results of the tests. The air supply was measured 
and at three different mixture strengths for each | automatically controlled by variations in load; | by the air-box and orifice method, a bellows-box 
compression ratio. The engine, a horizontal single- the object was to apply the cut-off method of | being inserted between the engine and the air-box 
cylinder engine, 7j-in. bore by 15-in. stroke, | control in principle only, and this could be done | to damp out the fluctuations in the flow through 
operating on town’s gas at a speed of 270 r.p.m., is| by testing under certain fixed conditions. For the measuring orifice. Some such arrangement is 
of the maker’s normal construction, and requires | example, if the original inlet cam were replaced by | necessary with single-cylinder, slow-speed engines, 
no special description. It would be well, however,|a new cam such that the valve closed at some | if accurate results are to be obtained. The exhaust 
to mention briefly the governor gear, as this is the | fixed point in the suction stroke, and if the load | from the engine was passed through a waste-heat 
centre of interest in these tests. The engine is|were varied until the inlet valve opened to its | boiler. Besides absorbing a large proportion of 
normally governed by altering the quantity of | maximum extent (governor just coming into action),|the heat in the exhaust gas, and reducing the 
charge admitted in each cycle, this being effected|then the conditions would correspond to some | temperature to a value easily measured by a 
by the makers’ well-known variable-lift inlet | definite position of a control gear arranged for | mercury thermometer, the boiler also damps out 
valve. The valve is operated by a cam on the | cut-off control. Two different cams were used in |the temperature fluctuations leaving the engine, 
layshaft, as shown in Fig. 2, through a push-rod | this way ; their profiles and valve-opening diagrams, | and thus permits a reliable determination of the 
and valve lever. The position of the fulcrum of | together with those for the normal cam, are shown | heat in the exhaust. The cooling water was drawn 
this lever is variable, and is under the control of | in Fig. 3. The point at which opening begins, and from an overhead tank, in which the level was 
the governor, which therefore controls the valve | the maximum opening, are the same for all cams; | maintained constant, and was divided into three 
lift. This produces the required amount of throt- | also the maximum opening is reached at the middle | circuits, cooling the cylinder head, the cylinder 
tling at low loads, the quantity of the charge being |of the open period. With this arrangement the | barrel, and the exhaust calorimeter, respectively. 
varied aecerding to the power required, but the! valve opens and closes more quickly as the load is ' In order to ensure that the radiation losses remained 
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reduced. It seemed, therefore, that a series of 
comparative tests on the relative merits of the 
induction cut-off and throttling methods of control 
would serve a useful purpose, especially with 
reference to conditions at reduced load. 

The tests were carried out on a Crossley gas 
engine in the Engineering Laboratory of King’s 
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constant, the rates of flow were adjusted so that 
the exit temperatures were approximately 130 deg. 
F. for the cylinder head and barrel, and 185 deg. F. 
for the exhaust calorimeter. 

Test Resulte.—In Fig. 4 the full-line curves show 
the results of a typical varying load test with throttle 
control for the highest compression ratio, while the 
dotted curves show the performance with cut-off 
control under the same running conditions. Since 
the main consideration was to examine the manner in 
which the heat supplied in the fuel is utilised in 
the engine, the heat supply was taken as the base on 
which to represent the variations of the important 
quantities. These are the brake thermal efficiency, 
the distribution of heat to the cooling water and 
exhaust, and the mixture strength, the latter being 
expressed in terms of the “ theoretically correct ” 
mixture.* The curves for the throttling test have 
been obtained by plotting the actual test values. 
On the other hand, the two points, A and B, 
representing induction cut-off, are interpolations 
between the nearest appropriate tests with the two 
new cams, plotted in Fig. 5. Any rigid comparison 
of the relative merits of the two methods of control 
necessitates such interpolation, since comparison 
must be made at points at which both heat supply 
and mixture strength are identical for the two cases ; 
such points are given in Fig. 5 by A and B, where 
the heat supply-mixture strength curve for the 
throttling test intersects those for the two new 
cams, The vertical lines through A and B in Fig. 5 
wive the values of the efficiency, heat to cooling 
water, &c., which have been transferred to Fig. 4 
for direct comparison with the results of the 
throttling test. Although only two new cams 
were tested, there is not much doubt as to the 
form of the curves obtained with induction cut-off ; 
the dotted curve of Fig. 4 must pass through the 
points A and B and join the throttling curve at 
full load. 

Considering first the thermal-efficiency curves, 
it will be seen that, over the complete range covered 
by the tests, the dotted curve lies definitely above 
the other, and that the improvement increases 
progressively as the load is reduced. An interesting 
point about these curves is that the improvement 
with cut-off control is appreciably greater than that 
due to the difference in suction pumping loss alone. 
Measurements from light-spring indicator diagrams, 
taken with a Hopkinson optical indicator, showed 
that the improvement to be expected from the 
reduction in the pumping losses was about 15 per 
cent, and 7 per cent. at lines A and B, respectively, 
whereas the actual gains are of the order of 22 per 
cent, and 10 per cent. at these two points. One 
of these light-spring diagrams, taken with cam 2 
in use, is reproduced in Fig. 6, and shows how closely 
the conditions in the cylinder approached the ideal 
curve of Fig. 1 (6). The additional improvement is 
due, as shown by the other curves of Fig. 4, to a 
reduction in the heat flow to the cylinder walls. 
The variations in the quantity of heat flowing to 
the cylinder head and the cylinder barrel are shown 
separately in this figure, the curves being obtained 
in & similar manner to the efficiency curves already 
described. It will be seen that, with cut-off control 
as compared with throttling, there is a marked 
decrease in the heat carried away by the cooling 
water from both cylinder head and barrel. The 
heat carried away in the exhaust gas, also shown in 
Fig. 4, shows little variation as between the two 
methods of control. It seems clear that one reason, 
at any rate, for the reduction in the heat flow to 
the cylinder walls is a variation in the turbulence 
of the charge in the cylinder. Evidence in support 
of this view is available from quite independent 
considerations. 

Considering the variation in the inlet velocity of 
the charge as compared with that at full load, it is 
sufficient to take the mean velocity, on a time base, 
of the flow past the valve, i.e., Q/A, where Q is the 
volume in the cylinder when the inlet valve closes, 
and A is the mean valve opening on a time base, 


* Although, as mentioned previously, each varying 
load test was carried out with a constant setting of the 
gas control, the mixture strength varied slightly, being 
weaker at reduced load. For the gas used, the “ correct ” 
mixture corresponded to a ratio air: gas — 4-1, by volume. 
Thus a mixture strength of 0-6 represents a ratio air: gas 
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obtained from valve-opening diagrams for various 
positions of the control gear. It was found that, 
with induction cut-off, the inlet velocity is practi- 
cally independent of the load, whereas the variable- 
lift valve normally used on the engine causes a 
large increase at reduced load. The shape of the 
combustion chamber and the disposition of the 
valves are such that an increase in the inlet velocity 
has a definite influence on the turbulence of the 
charge, and therefore on the heat loss to the walls. 
It was also found that the spark advance at 
reduced load was relatively greater with the 
cut-off method of control. It is safe to deduce, 
therefore, that the turbulence introduced during 
the suction stroke persists during compression, 
and is superimposed upon any turbulence due 
to the explosion. As the maximum temperature 
is reached just after explosion, and falls rapidly 
during the expansion stroke, an increase in the 
turbulence should have a more marked effect on 
the heat loss to the cylinder head than to the 
barrel, and this is in agreement with the experi- 
mental observations, as shown in Fig. 4. A further 





so that at the end of compression the turbulence 
will be less with cut-off control. Hence, the heat 
loss will be correspondingly less than with the 
throttle-plate method. Therefore, as far as heat 
loss is concerned, throttle-plate control lies some- 
where between the induction cut-off method and 
throttling with the variable-lift valve. The throttle- 
plate method still has the disadvantage of the 
increased pumping losses at reduced load. Since 
these losses will not differ materially from those 
with the variable-lift valve, the efficiency of this 
engine, had it been controlled by a throttle plate, 
could not have been appreciably higher than the 
curve DB in Fig. 7, and one would expect, in 
view of the heat-loss conditions in the two cases, 
that the actual curve would lie between D B and 
CB. 

The results discussed above apply only to the 
conditions, as regards mixture strength, com- 


| pression ratio, &c., under which these particular 


tests were carried out. It remains to be shown 
that the conclusions reached are quite general, and 
that the use of induction cut-off leads to an improve- 
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Fig. 7. IMPROVEMENT WITH CUT- 
OFF CONTROL DIVIDED INTO 
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point of interest in connection with the heat-loss 
curves for the two methods of control is that they 
are of the same general form as the inlet-velocity 
curves, 

The experiments thus provide sufficient informa- 
tion to enable the gain in efficiency to be assigned 
quantitatively to the two causes, decreased pumping 


losses and decreased heat loss. In Fig. 7, the 


difference between the curves AB and DB repre- | 


sents the difference in the pumping losses with 
the two methods of control, as obtained from the | 
indicator diagrams, so that the difference between | 
DB and CB must be due to the change in the heat | 
loss to the walls. | 

So far, the cut-off method of control has been | 
compared with a throttling method in which the | 
throttling is carried out by a variable-lift inlet | 
valve. It might well be argued that the above 
results could not be applied directly to an engine 
controlled by the more general method, the throttle | 
plate in the induction pipe, since undoubtedly the 
operating conditions, as regards turbulence and | 
heat loss, are not independent of the method by | 
which the throttling is performed. The following 
reasoning shows, however, that cut-off control 
must still show an appreciable advantage over the | 
throttle-plate method. Comparing first the two 
methods of throttling, it will be seen that, since | 
with throttle-plate control there is no variation in| 
either the lift or the opening period of the inlet 
valve, the inlet velocity will be constant, except 
for the effect of the expansion of the residual gases | 
in the clearance space. Hence the turbulence and 
the heat loss will not show the same increase at | 
reduced load as occurs with the variable-lift 
valve. 

Considering now the throttle-plate and cut-off | 
methods of control, the inlet velocity will be approxi- 
mately the same in both cases, but the earlier) 
closing of the inlet valve with the cut-off method | 
allows a longer time for the turbulence to die away, | 


Fig.8. COMPARISON OF INDUCTION CUT-OFF 
wi ROTTLING AT DIFFERENT 
MIXTURE STRENGTHS 
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ment in performance at reduced load, irrespective 
of the running conditions. The results of the tests 
at different mixture strengths are therefore repro- 
duced in Fig. 8, which shows the complete results 
for the highest compression ratio, 6-79, treated in 
the same manner as the series already dealt with 
in Fig. 4. Of the three pairs of curves, P, Q, and 
R, the pair Q is reproduced from Fig. 4, where 
the mixture strength is shown, P corresponds to 
conditions of mixture strength about 23 per cent. 
weaker, and R about 12 per cent. stronger than 
those of Q. 

It will be seen that the efficiency curves for 
the three different values of mixture strength 
have the same general trend, but the improvement 
in performance is more marked with a stronger 
mixture. This is as would be expected, since with 
throttle control a strong mixture means, for the 
same heat supply, a smaller valve lift, and there 
fore more throttling, than is the case with a weaker 
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PIG-CASTING MACHINE AT THE FORD MOTOR. WORKS, DAGENHAM. 


CONSTRUCTED BY MESSRS. ASHMORE, BENSON, PEASE AND COMPANY, LIMITED, ENGINEERS, STOCKTON-ON-TEES. 





mixture. It is unnecessary to reproduce the curves 


for compression ratios 5-86, 5:06 and 4-67, as 


these are similar to those already given. The 
curves are in every respect similar to those con- 
sidered in detail above, and exactly the same 
conclusions may be drawn, namely, that cut-off 
control leads to a very definite increase in efficiency 
as compared with throttling, and that, for a given 
heat supply, the increase is more marked with 
the stronger mixtures. 

The tests described and discussed above show 
that, with the type of engine used, the change to 
cut-off control leads to a substantial improvement 
in performance. The special advantage of induc- 
tion cut-off is the reduction of the suction pumping 
losses, the energy used for this purpose becoming 
available for useful work and therefore increasing 
the overall efficiency of the engine. In certain 
cases, however, an additional gain may result from 
the elimination of excessive turbulence, decreasing 
the heat flow to the cylinder walls. The turbulence 
is not excessive in all engines, and it is quite possible 
that in such cases a change to cut-off control would 
have to be accompanied by a change in the inlet 
conditions, so that the turbulence under the new 
conditions would be sufficient for satisfactory com- 
bustion. 

The gain to be expected in such a case would 
only be that due to the reduction in the suction 
pumping loss. In the present case it has been 
found that the overall improvement may be of 
the order of 22 per cent. at half-load and 10 per 
cent. at two-thirds load, while the improvement 
to be expected from the reduction of the pumping 
losses is about 15 per cent. at half-load and 7 per 
cent. at two-thirds load. The figure actually 
obtained varies with the mixture strength, but the 
improvement is of the same order for different 
compression ratios. 

_ The experiments described above were carried out 
in the Heat Engines Laboratory of King’s College, 
London. The author would take this opportunity 
to record his indebtedness to Professor Gilbert Cook 
for his helpful suggestions and for the experimental 
facilities provided. 


Fie. 1. GeneraL VIEW oF MACHINE. 


PIG-CASTING MACHINE AT THE 
WORKS OF MESSRS. FORD MOTOR 
COMPANY, LIMITED, DAGENHAM. 


THE blast-furnace plant at the Dagenham works of 
Messrs. Ford Motor Company, Limited, is, apart from 
being the only example in the southern part of England, 
in many respects of great interest. The fuel for it is 
made in coke ovens close by and the ore and limestone 
are unloaded at the works jetty also near at hand, 
the whole lay-out being an admirable example of com- 
pact and orderly planning. It is not, therefore, sur- 
prising to find that the furnace products themselves 
are handled with the same effectiveness. Part of the 
gases are burnt under the boilers of the nearby power 
house, and the tapped iron is immediately transported 
over a short straight run to the hot-metal building. 
It is with a plant at this latter building that this article is 
concerned, the subject being a pig-casting machine 
which, we believe, is the only one of its kind in the 
country. Illustrations of this plant are given in Figs. 
1 to 5 above and on Plate XI. An illustrated descrip- 
tion of the blast furnaces and stoves will be found in 
ENGINEERING, Vol. cxxxiii, page 557 (1932), the matter 
being contained in an abridgement of a paper on 
‘“‘ Blast Furnace Engineering,” read by Major W. R. 
Brown, D.S.O., before The Iron and Steel Institute on 
May 5, 1932. 

The metal tapped from the blast furnace is received 
in 75-ton ladles, mounted on bogie cars of special design, 
which are taken some 160 yards to the mixers or to the 
pig-casting machine. The former are situated in the 
hot-metal building and are three in number, viz., one of 
600 tons capacity and two each of 150 tons capacity. 
The foundry adjoins the hot-metal building and the 
pig-casting machine is outside it. The normal proce- 
dure is for the hot metal to be poured directly into the 
large mixer which is drawn upon as required by one of 
the small mixers into which a measured amount of 
semi-steel, melted in a battery of cupolas, has been 
poured. The object of this mixing is to alloy the cast 
iron with 15 per cent. of steel, in order to procure the 
mechanical properties laid down for the finished 
castings. It may be added that before pouring into 
the foundry ladles the mixed metal is reheated to the 
correct temperature in one of two electric furnaces. 
The 75-ton ladles are handled in the hot-metal building 
by overhead electric cranes, being, of course, lifted off 








the bogie cars for pouring. The pig-casting machine is 
fed directly from the ladles, that is, the metal does not 


pass through the mixers, the machine being used only 
for casting pig for stock. 

A general view of the pig-casting machine is given 
in Fig. 1. It consists, in essentials, of two endless 
belts carrying the moulds, and passing over sprockets, 
each belt being composed of two double chains on 
rollers, with the moulds between them. As will 
be seen, the belts are inclined, the direction of 
movement of the upper strand being upwards. The 
metal is poured on the moulds at the lower end, the 
rate of pouring and the speed of the belts being 
controlled from the cabin seen to the left of the illus- 
tration. The drive, by «lectric motor, is applied to the 
top sprockets, and is situated on the platform seen to 
the right. The pig is discharged from the moulds at 
the upper sprocket and falls down a chute into tank 
wagons containing water. Two of these wagons are 
seen below the driving platform. The returning strand 
of the moulds is sprayed with limewash by means of the 
apparatus situated about midway along the structure. 
The building in the rear is the hot-metal building, 
containing the mixers, &c. When running at its 
maximum capacity, the machine produces 2 tons of 
pig iron per minute, but, as the speed can be regulated 
within a wide range, a convenient variation of output 
is provided. The horizontal distance between the 
sprocket wheel centres is 142 ft. 11, in., and, measured 
along the chain centre line, 144 ft., the inclination 
being slightly under 7 degrees. Each of the chains 
carries 300 moulds. 

The photograph reproduced in Fig. 2, Plate XI. shows 
the pouring end of the machine. The feeding duct to the 
left is turned at right angles to enter the hot-metal 
building and is formed with a Tee-head at the delivery 
end. It should be mentioned here that the material 
shown in the illustration was put in for the purpose 
of taking the photograph and to emphasise the point 
of delivery and the distinction between the troughs. 
The chain was stationary at the time. A photograph 
of the metal being actually poured was not successful 
owing to the halation caused by the molten metal. 
The metal does not, then, flow on to the moulds in 
the fashion shown, but in a narrow stream which fills 
one mould only at a time. It will be realised that the 
moulds travel from left to right when pouring is being 
done, and that the motion is continuous. The metal 
does not adhere to the lip of the moulds as these pass 
under the flow, but each one is filled cleanly to a depth 








depending upon the rate of pouring and the speed of 
the chain. The weight of a pig is one which may be 
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varied as required; 100 Ib. or 120 Ib. is a usual 
weight. 

As already stated, control is exercised from a cabin 
at the pouring end. This is provided with windows 
overlooking the duct both at its receiving end in the 
hot-metal shop and at its discharge end over the 
moulds. The metal is poured into the duct from the 
75-ton ladles, which are suspended from the hook of 
an overhead electric crane. Under the windows of 
the cabin are three control boxes. Two of these control 
the speed of the belts and one controls the crane. 
The operator is thus enabled to regulate the rate of 
pouring, that is, the rate of metal delivery to the 
moulds and the frequency with which the empty 
moulds are presented to the delivery spout. The crane 
cannot be moved by anyone during pouring but the 
operator in the cabin and an interlock device stops 
the 1. movement should the belts stop acci- 
dentally. Individual control of each belt is provided, 
so that should one of the spouts become partially 
choked and the flow become less, the belt below it 
can be slowed down, a uniform size of pig from both 
chains being thus obtained. 

In considering the construction of the mould belts, 
the two views given in Figs. 3 and 4, Plate XI, should 
be referred to. The general arrangement is seen in Fig. 3, 
but the details are best shown in Fig. 4. Each belt is 
carried on a pair of lines of flanged rollers linked together 
on both sides and running on flat-bottomed rails, 
3 ft. 0} in. from centre to centre. The mould belts them- 
selves are at 6 ft. 3 in. centres. There is a gangway of 
ample width between the belts and at each side of them. 
The moulds themselves are of cast steel and are formed 
with projecting lugs at each end, which enter recesses 
in the roller-chain links. Lateral displacement is pre- 
vented by a split pin and the moulds are held in place, 
when inverted on the return length of the chain, by 
cap plates passing through slots in the links. This con- 
struction will be clear from Fig. 4. It renders the 
moulds easily removable whilst affording effective 
security. The rollers are of cast steel and are 64 in. 
in diameter on the tread. They run on manganese-steel 
axles pitched 12 in. apart, and have completely enclosed 
Tecalemit lubrication. The sprocket wheels are of 
cast steel with 12 teeth, and have a pitch diameter 
of 47 in. The shaft at the driving end is 7 in. in 
diameter and is carried in fixed bearings as shown. 
At the tail end it is 5 in. in diameter, the bearings being 
adjustable longitudinally to.take up chain stretch when 
necessary. 


It will be noticed in Fig. 4 that the head, or driving, | 
sprockets are partially covered by spring-loaded guards. | 


These are also’seen in Fig. 5, which shows the discharge 
end of both belts and the drive of one, the drive of 
the other being outside the range of vision to the right 
of the illustration. The guards prevent the pigs being 
thrown from the moulds by centrifugal force and guide 
them into the delivery chute. The drive for each chain 
consists of a 9 brake horse-power to 20 brake horse- 
power variable-speed vertical motor running between 
the limits of 500 r.p.m. to 1,100 r.p.m., and made 
by Messrs. Laurence, Scott and Electromotors, Limited, 
Norwich. It drives the sprocket through triple reduc- 
tion gear and a flexible coupling between the gear and 
sprocket shaft, The first reduction is effected by a worm 
and the second and third by single-helical pinions and 
spur wheels. The motor and gear-box are completely 
enclosed, and the gears run in an oil bath, The reduc- 
tion gear was made by Messrs. Northern Manufacturing 
Company, Limited, Gainsborough. The speed of the 
sprocket shaft is variable between 1-66 r.p.m. and 
3:66 r.p.m., which gives a range of chain speeds 
between about 20-4 ft. and 45 ft. per minute. The 
motor-control gear is, as already stated, situated in the 
cabin at the tail end of the belts. 

The course of the metal after pouring may now be 
followed. In Fig. 3, it will be noted that, for approxi- 
mately half the length of the chains they are spanned 
by gallows frames. These frames carry perforated 
pipes which discharge a spray of cold water, pumped 
from the River Thames on to the hot metal in the 
moulds. By the time the moulds reach the head 
sprockets the pigs are sufficiently cool to be discharged 
down the chutes seen under the head-gear platform 
in Fig. 1 into the steel tank wagons in which they are 
transported to storage. The wagons are filled with 
water from a trough immediately above them and the 
cooling of the pigs is finaly completed in them. The 
chutes are fitted with adjustable ends to regulate the 


height of the discharge point as the wagon fills and a | 


guard over the wagons prevents any accidental discharge 
of a pig on to the adjoining road. The empty moulds 
on the return length of the belts being upside down 
discharge any scale, &c., on the first half of their 
journey. They then pass through the lime-wash 
spraying machine clearly visible in Fig. 1, and later 
pass over a number of jets of coke-oven gas by which 
the lime is dried. It may be noted that the rails on 
which the chain rollers run are ceoled in the vicinity 
of these jets by water sprays to prevent possible 





distortion, this zone being the hottest owing to the 
entry of the molten metal into the moulds. The rollers 
of the return length of the belts run, of course, on 
rails, so that the chains are fully supported throughout 
the whole length. The dried moulds, when they reach 
the pouring spouts, are in the condition shown in Fig. 2, 
the coating of lime they have received being quite 
adequate to protect them from damage and to prevent 
sticking of the pigs. 

The general construction of the framework of the 
machine will be clear from Fig. 1, steel joists, channels 
and angles being employed. The pouring and driving 
platforms are protected by roofs with a covered venti- 
lating opening along the ridge. The belts are also 
roofed in, but the ridge is left open as shown in Fig. 5, 
as a large amount of steam is liberated when the pig 
meets the water sprays. The plant as a whole was 
constructed by Messrs. Ashmore, Benson, Pease and 
Company, Limited, Parkfield Works, Stockton-on-Tees. 
Witnessing it in operation, the impression is received 
that the method is much more rapid than the usual one 
of casting pig in open sand beds. The pigs are uniform 
in size and separate, that is, there is no “ sow” from 
which they have to be detached, as with the open-sand 
method, whilst the handling involved is reduced to a 
minimum and requires no labour. The method is 
stated to yield perfectly satisfactory metal in spite of 
the speed at which cooling is carried out. 


LARGE-SCALE ELECTRO-PLATING 
OF ZINC. 


Zinc plating was tried as a substitute for galvanising 
some years ago, but was abandoned owing to the 
difficulties encountered. A plant was set up in the 
Glasgow district, and the process known as electro- 
galvanising carried on forsome little time, but eventually 
the dipping process was reverted to, and at present 
most of the galvanised products on the market are 
made by this latter method. Within the past few years, 
however, attempts have again been made to re-start 
the electro-plating process, in view of the success 
attained in the electro-deposition of zinc from ores, and, 
as a result of the investigations carried out, it has now 
met with a great measure of success. Zinc is one of the 
most difficult metals to deposit commercially, and this 
feature has always exerted a retarding influence on the 
adoption of the electrolytic process. In depositing zinc 
lon sheet iron, the difficulties met with are, in fact, 
innumerable. In the first place, once the cathode 
surface has become coated with a layer of zine, further 
hydrogen evolution is practically excluded, as a result 
of over-voltage. In a normal sulphuric-acid solution, 
at 1 ampere per square dm. the hydrogen over-voltage 
of zine has recently been quoted at 0-75 volt, but a 
higher figure than this is more than probable in the 
presence of zine sulphate. The over-voltage becomes 
greater the higher the current density, whilst the 
polarisation for zinc deposition is not appreciably 
increased. Provided that the zine sulphate concentra- 
tion in the solution is great enough, and the circulation 
sufficiently vigorous to ensure a high concentration of 
zinc at the cathode, the current efficiency will be raised. 
The electrolyte has a higher conductivity the greater 
the hydrogen-ion concentration, which means a lower 
voltage for a given current density and less tendency for 
anything in the nature of treeing of the deposit. There 
is, however, a limiting acid concentration which can be 
employed for any given current density. When a 
very strongly acid electrolyte is used, it not only 
| leads to easier hydrogen-ion discharge, but also acts 
| chemically on the deposited zine. Zine which is de- 
| posited electrolytically is usually very pure, however, 
jand is not easily attacked in this manner. 

In the ordinary zinc-deposition process, #.e., that 
employed for extracting zinc from ores, cathode- 
starting sheets of aluminium are universally employed. 
These suffer very little corrosion in sulphate solutions, 
their hydrogen over-voltage is moderately high, and 
zine deposits may be stripped from them more easily 
than from any other cheap metal. In this connection, 
|it should be pointed out that the aluminium surface 
must not be too rough for easy stripping, whilst on the 

other hand, should it be too smooth or the zinc may not 
adhere sufficiently at the commencement of the electro- 
lysis. In the case of depositing zinc on iron sheets, the 
opposite conditions are desired. The sheet-iron cathodes 
are generally somewhat greater in area than the anodes, 
so as to reduce any possibility of treeing at the edges. 
| Despite this precautior, the deposit is usually heavier 
|at the edges, and the layers on the two opposite faces 
of a cathode tend to grow together, unless the conditions 
are carefully controlled. This trouble may also be 
| avoided by fitting grooved wooden strips over the 
edges of the iron sheets. The electrolyte circulates 
by gravity through a series of cells, and a fixed propor- 
tion of fresh, neutral electrolyte is also fed continuously 
to most of the individual cells. A mere vigorous 
circulation than this is thought to be unnecessary, 




















unless it is specially desired to reduce the zine con- 
centration of the solution rapidly. 

The best conditions for the deposition of dense, pure, 
and regularly developed zinc on sheet iron from 
sulphate electrolytes may now be briefly stated: 
A sufficiency of acid must be present to prevent the 
production of basic salts, and hence sponge formation, 
but not enough to cause serious loss of current 
efficiency. The maximum permissible acid concentra- 
tion will be greater, the purer the electrolytes used, and 
the higher the current density. It is essential that no 
metallic jmpurities of a more noble nature than zinc 
be present in the electrolyte, as these would be deposited 
first. The efficiency of the circulation is of the great 
est importance when low hydrogen-ion concentration 
conditions obtain, in order to avoid sponge formation. 
High current density gives a high hydrogen over- 
voltage, both at the zinc and at any impurities which 
may be deposited with it, and thus increases the current 
efficiency, and it is therefore imperative that the 
current density should not be low. Strongly-acid 
electrolytes may then be used without chemical 
corrosion becoming serious. 

Until a few years ago, the addition of a small amount 
of glue or gelatin was considered an advantageous 
agent for improving the smoothness of the deposit. 
and anything which does this improves the current 
efficiency. New colloids have since been evolved to 
assist the deposition of zinc on iron sheets. It has 
been proved that even with a relatively impure and 
strongly acid electrolyte, a good deposit may often be 
obtained at high current densities by the addition of 
a suitable colloid. At the present time, particulars of 
the colloids used for the zinc plating of iron sheets on a 
large-scale are not available for publication. Iron 
sheets are best plated with a solution of specific gravit) 
1-09 which contains 8 per cent. of zinc sulphate. 
High temperatures cannot be employed, since although 
these would increase the conductivity of the solution, 
they lower the hydrogen over-voltage, and by increasing 
the rate of chemical corrosion, lead to a decrease in 
current efficiency. When the desired conditions are 
secured, the zinc forms a greyish-white crystalline mass 
on the surface of the iron sheets. The sheets are then 
removed simultaneously from the bath, whilst the 
current is still passing ; this prevents the acid attacking 
the exposed zinc surface. The sheets are then trans- 
ferred to a large water tank, and are afterwards stacked 
end-up to dry in the air. 

Zinc may be deposited under carelessly controlled 
conditions in a loose, voluminous, dark-coloured form 
which is known as “ zine-sponge,”’ and when once this 
has started it rapidly spreads over the iron sheets. 
and can seldom be stopped. At the commencement, it 
may be checked by raising the current density ; while 
increasing the acidity sometimes also acts asa corrective. 
The formation of zinc sponge appears to be due to the 
production of small amounts of either zinc oxide or 
basic zine salts, which, by inclusion in the iron cathode 
deposit, disturb the regularity of the crystallisation of 
the zinc. This condition may arise if the hydrogen-ion 
concentration around the iron sheets becomes low, and 
it can be avoided by using a higher zinc concentration, 
higher current density, lower temperature, and better 
circulation. All of these points tend to prevent hydrogen 
evolution. The electrolyte should be of such acidity 
that, on close examination, any hydrogen-ion discharge, 
which does occur will not lead to the precipitation of 
either basic salts or oxide of zinc, and a small acid 
concentration suffices for this purpose with a well- 
circulated solution. 

A close scrutiny of the impurities present, or likely to 
be found present, under ordinary working conditions 
has been made. Experiments have shown that antimony 
is the most harmful impurity, but this is seldom, if 
ever, found in works practice, and thus may be 
discounted. Arsenic, however, is almost equally 
harmful, and is almost invariably present in com- 
mercial zinc. In this connection it should be mentioned 
that the arsenic is evolved from the zinc as a hydride, 
particularly when changing electrodes; this is a 
highly poisonous compound, the inhalation of which is 
fatal. Moreover, arsenic can cause the deposited zin« 
to become rough on the surface, whilst the presence 
of much arsenic literally ruins the plated sheets for all 
subsequent sheet-metal work. Other usual impurities 
found in commercial zinc are iron, aluminium, lead, 
and cadmium, with sometimes small amounts of copper, 
and other less known constituents. Lead is of little 
importance, since should there be any tendency for it 
to concentrate, the sulphuric acid of the electrolyte 
would precipitate it as insoluble sulphate. Aluminium 
improves the character of the deposit, and gives the 
plated sheets a better finish. Cadmium does not 
appear to exert either a beneficial or detrimental! 
influence. Iron is regarded as being harmless, probably 
because its deposition is considerably retarded, but, 
despite this, it is capable of corroding the deposited 
zinc. 

The outstanding advantages of plating over g4l- 
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THE 


CONSTRUCTED Y MESSRS. THE 


REAR END. 


FRAMING OF 


equivalent normal Tee-section to give the same moment 
of inertia about the most effective axis, would weigh 
about 3-56 lb. per foot, and one to give an equivalent 
least radius of gyration would weigh about 
per foot. The light members employed carry from 
70,000 |b. to 100,000 Ib., according to position. 

The floor is composed as a stiff horizontal girder, 
consisting of corrugated sheet welded at the bottom 
of the corrugations to flat sheet, this combination being, 
in turn, welded to longitudinal stringers, these again 
being welded to cross members exte nding to the sides 
of the body There are 11 longitudinal stringers. 
The two centre longitudinals which form long trussed 


members are not primarily strength members, so far 


as the coaches are concerned, but serve to stiffen the | 


floor and to provide points of attachment for equip- 
ment of one kind and another. The structural work 
under the floor, seen particularly in Fig. 5, Plate XT, 
merely supports equipment, ind serves to take the out 
side sheathing being adopted to ensure good air flow. 
The roof is a primary structural member and is built 
up of longitudinally corrugated sheet welded to stain- 
less-steel carlines, the corrugations being ¥ in. deep at 
1} in. pitch 

The side plating from floor to waist-rail is of corru- 
gated stainless-steel sheeting, 0-02 in. thick. For the 
front and rear ends, as well as for the curved portion of 
the roof at front and rear, plain sheeting is used, 0-03 in. 
thick, except at the front, where }-in. plating is em 
Above the waist-rail the panels are of plywood 
stainless steel outside and with copper 
These panels are fitted in channels filled 


ployed 
covered with 
plate inside. 
with plastic caulking material 

The engine bed which can be seen in Fig. 3, Plate XII, 
is a rigid structure of weld d steel plate, annealed after 
welding. The material is a manganese-chromium- 
silicon steel alloy. It is 25 ft. 34 in. long by 8 ft. 8 in 
a combination structure providing an 
for the front bogie and frame to 
take buffing shocks. No central buffing gear is, how 
ever, provided for general operation. A deep member 
of double plate forms a nose extending, as shown in 
Fig. 3, from the engine bed unit at floor level to roof 
level, and this is stiffened by a horizontal arch member 
at waist-rail level, and supported by a diaphragm plate 
level with the cant-rail. The whole of the front 
sloped back, as is well shown in Fig. 1, and the rear 
well rounded, regard roof and bottom, 
as shown in Fig. 2. 

Articulation is provided for by means of steel cast- 
ings riveted into the frames and to the body end- 
posts, of 12-in. by }-in. plate, and centre longitudinals 
under the floor. These are the only points where 
riveting is employed. The castings combine brackets 
for the side bearings. The weight on the bogie centres 
is carried through the end structures to the main side 
frames and roof, the latter taking the whole of the 
compression etresses. 

The inside of the walis and roof are insulated with 
Alfol, which may be seen in position in Fig. 6. 
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floor level the sheathing is insulated with hair felt and 
| heavy Craft paper, to deaden sound. The interior 
| finish need not concern us in the same detail as the 
actual construction. Suffice it to say that it is of the 
| best possible character, every effort having been made 
| to make to the passenger accommodation an advance on | 
| previous practice. So far as exterior finish con- | 
cerned, all doors are made to close flush with the} 
| sheathing, and the windows approach this condition as 
| closely as possible. The window glass employed is a 
| special grade of safety glass highly resistant to ultra- 
| violet rays, and with glass laminations 0-09 in. thick 
and the insertion increased to 0-05 in. for the side 
| windows and rear, and to 0-075 in. for the front. 
The engine is a 600-h.p. high-compression unit, 
having eight cylinders in line of 8-in. diameter and 
10-in. stroke ; it was designed by the Winton Engine 
| Corporation. By the use of welded steel plate, &c., 
weight has been reduced to about 22 lb. per horse- 
power, the whole crankcase and cylinder block being 
combined in the engine block. The cylinder block | 
forms an air-intake manifold in which pressure is | 
maintained by a rotary scavenging blower. The} 
exhaust manifold is carried into the 


is 


roof and the} 
engine radiators are situated inside the raised front | 
roof and supplied with air by two large engine- | 
driven fans. Air enters by an opening in the front | 
of the train and passes to the radiator by a duct formed 
between the ceiling of the driver’s compartment and | 
the roof, issuing finally to the open through a longi- 
tudinal slot in the roof. 

The main generator is a direct-coupled machine with 
direct-connected gxciter. A shaft extension is provided 
off which is driven 
generator. 
is also extended and drives by 
radiator fans referred to above. Fig. 8 shows the 
engine compartment with the roof removed; the radia- 
tor fans may be seen at the farend. The two traction 
motors are mounted on the leading bogie. The 
auxiliary generator supplies power for the brake com- 
pressors, air-conditioning equipment, motor for train- 
heating boiler, battery charging, lights, buffet equip- 
ment, &c. 


Vee-belts the 


The bogies have cast-steel frames, and every care | 


has been taken to deaden sound and vibration by means 
of rubber insertion. The total weight of the train is 
distributed as follows : On front bogie under the engine 
compartment, 98,000 Ib.; on first articulated bogie, 
67,000 Ib.; on second articulated bogie, 45,000 Ib. ; 
and on rear ie 30,000 Ib. Train heating is provided 
for by an oil-fired vertical boiler of 500-lb. per hour 
capacity, at 85 lb. per sq. in. pressure. The boiler is 
entirely automatic in action, and is located at the rear 
end of the luggage compartment in the second car. | 
Condensate from the radiators collected and re- 
turned to the boiler. The air-conditioning equipment 
| is attached under each car floor, and comprises both 
refrigerator and steam coils of aluminium, with motors, 
compressors, &c, 
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by Vee-belt a 25-kKW auxiliary | 
The end of this auxiliary generator shaft | 
two! 
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BELGIAN CROSS-CHANNEL MOTOR.- 
SHIP ‘*PRINCE BAUDOUIN.” 


Burtt to the order of the Belgian Government for 
mail and passenger service between Ostend and Dover, 
the twin-screw M.S. Prince Baudouin completed her 
trial trip on August 2, when an average speed of 
25-25 knots was obtained. The vessel, which has a 
length overall of 370 ft. 8 in., a length between perpen- 
diculars of 360 ft. 6 in., a beam of 45 ft. 11 in., a depth 
to the shelter deck of 24 ft. 9 in., and a gross tonnage 
of 3,300, has been built at the Hoboken Shipyard of 
Messrs. Société Anonyme John Cockerill, under the 
special survey of Lloyd’s Register and the Bureau 
Véritas, and also in conformity with the Belgian 
Maritime Inspection’s regulations. As usual on 
cross-channel ships, accommodation is provided for 
first- and second-class passengers, and this includes 
four restaurants, where 300 meals can be served 
simultaneously, and five saloons equipped with sleeping 
berths. The whole of the passenger accommodation is 
well designed and tastefully decorated. The propelling 
machinery consists of 12-cylinder, two-stroke, single- 
acting, solid-injection Sulzer-Cockerill Diesel engines. 
The cylinder bore is 580 mm., and the piston stroke 
840 mm., and each engine develops 7,500 h.p. at a speed 
of 258 r.p.m., and 8,500 h.p. at 268 r.p.m. The lighting, 
heating and ventilating of the ship, as well as cooking. 
water-heating, and other services, are carried out 
electrically, and for production of the necessary power, 
four generators, each of 480 kW, are installed in the 
auxiliary engine room. These have been supplie« 
by Messrs. Ateliers de Constructions Electriques «« 
Charleroi, and are driven by eight-cylinder, four-stroke. 
solid-injection Sulzer Diese] engines. Two auxiliary 
generators, one of 10 kW and the other of 65 kW, ar 
also available. Special precautions have been taken 
| against the danger of fire; in addition to numerous 
| hand extinguishers distributed throughout the ship. 
a complete fire-detection apparatus, comprising up 

wards of 100 points, has been installed in all the living 
spaces. Among the British firms who have supplied 
fittings and accessories for the vessel may be mentioned 
| Messrs. J. Stone and Company, Limited, who wer 
responsible for the watertight doors, windows and 
ports, and sanitary apparatus; Messrs. Stothert and 
| Pitt, Limited, who supplied the lubricating and fuel-oil 
pumps; Messrs. Auto-Klean Strainers, Limited, who 
| supplied the lubricating-oil filters; Messrs. Henrs 
| Hughes and Son, Limited, who were responsible for th 
Ultrasonorous sounder ; and Messrs. Drayton Regulator 
jand Instrument Company, Limited, who supplied 
| level indicators. 
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COMMERCE IN AFGHANISTAN.—A confidential report 


lon trade conditions in Afghanistan has been issued by 


the Department of Overseas Trade, 35, Old Queen- 
street, London, 8.W.1. United Kingdom firms desiring 
copies should apply to the Department, quoting reference 
No. C.Y. 4,330, 
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LABOUR NOTES. 


\ scHeME for the socialisation of the iron and steel 
industry is outlined in the report which the General 


Council have prepared for submission to the Trades | 


Union Congress at Weymouth next month. There 


would probably be very little desire, the Council say, | 
to have the socialised industry *‘ conducted as a State | 


Department on the lines of the Post Office.” ‘The 
possibility of international difficulties,” they go on 
to say, ** must be considered in the case of an industry 


carrying on a highly competitive trade if such a form | 


of organisation were adopted. At the same time, it 
would probably be thought unsuitable from the point 
of view of flexibility and freedom from direct political 
influence. The scheme put forward by the Iron and 
Steel Trades Confederation itself proposes to bring 
the industry within the control of a public corporation, 
and, after full consideration, we believe this is the 
hest form of organisation. . . . The best course from 
hoth technical and commercial points of view would 
probably be to create a board for each of the separate 
branches—e.g., pig-iron, ingots and semi-products, 
tinplates, and so on—there being ten or a dozen in all, 
the precise demarcation being a technical matter 
which would be determined by those who are charged 
with the direetion and conduct of the industry. Each 
of these sections should have a considerable degree of 
internal autonomy, but it would be necessary to have 
some machinery for co-ordinating them and for 
planning the industry as a whole.” 


The compensation to be paid to existing interests 
on the socialisation of the industry must depend, in 
the opinion of the Council, on the general circumstances 
prevailing at the time of socialisation. “The basis 
of compensation might well be,” they say, ** the reason- 
able net. maintainable revenue of the undertakings 
concerned, having regard also to whatever financial 
benefits have already been conferred on the industry 
by any Government assistance. If the public, by 
granting protection or any other form of assistance, 
has materially improved the prospects of the industry, 
it would not be right that the public when taking 


over concerns should have to pay more on that account. | 


The form to be taken by compensation is, in fact, not 
a matter of the first importance. It might take the 
form of redeemable stock, without, however, giving 
the ex-shareholders any right of foreclosure. It might 
take the form of redeemable Government bonds bearing 
tixed interest or the form of terminable annuities.” 


The Corporation would have a board of about 10, 
appointed by the President of the Board of Trade 
“on the ground of their competence to conduct the 
affairs of the industry.” Each of the large divisions 
of the industry would have a sectional board appointed 
in the same way. Prices would be fixed in conjunction 
with a body representing the interests of consumers. 


“As far as foreign markets were concerned,” the | 
Council say, “* prices would, of course, have to conform | 


to those of competing nations. Whether the central 
hody should be permitted to charge higher home prices 
in order to subsidise foreign markets is a matter of 
general policy which goes far beyond the iron and 
steel industry itself and is a matter needing careful 
consideration. The extent also to which the home 
market for iron-and steel products would be protected 
is a matter for serious consideration in the case of a 
nationalised industry.” 


The latest official report of the United Patternmakers 
Association states that in July the number of unem- 
ployed members increased from 1,153 to 1,163. The 
number in receipt of transitional benefit is returned as 
158, and the total membership as 10,085. Mr. A. A. 
Findlay, who has been re-elected general secretary 
without opposition, thanks the members for their 
confidence and assures them that, as in the past, the 
welfare of the society will be his first consideration. 

Its honour and prestige are things,” he says, “ for 
which every member is responsible, and the greater 
the oftice the greater the responsibility.” 


\t a conference in York between representatives of 
the employers in the light castings industry and repre- 
sentatives of the trade unions to which their employees 
belong, it was decided to restore the wage cuts made in 
1931. As from the beginning of November, piece- 
workers’ wages will be increased by 2s. 6d. per week, 


time workers’ wages by 1s. 6d. per week, and labourers’ 


wages by ls. per week. 


Che Berlin correspondent of the Manchester Guardian 
States that earned income of wage-earners, salaried 
employees, and officials in Germany increased from 
6,900 million marks (345,000,000/.) in the first quarter 








of 1934 to about 7,500 million marks (375,000,000/.) in 
the second quarter, according to the German Institute 
{of Business Research. If, the Institute states. the 
seasonal fluctuations are eliminated, earned income 
increased from the beginning of 1933 by the following 
percentages: To the first quarter of 1933, by 2 per 
cent.; to the third quarter of 1933, by 4 per cent.; to 
the fourth quarter of 1933, by 6 per cent.; to the first 
| quarter of 1934, by 15 per cent.; and to the second 
quarter of 1934, by 17 per cent. 


At a special general meeting of the National Union 
of Railwaymen held in London last week, the following 
| resolution was passed with one dissentient: ‘ That 
|this special general meeting, having considered the 
request of the Associated Society of Locomotive 
| Engineers and Firemen for our views upon an alliance 
| or federation of all transport unions, decide to instruct 
| the general secretary to convey our previous decision 
| to them with an intimation that we are, however, 
| prepared to discuss any alternative proposals that will 
| have as their ultimate objective the formation of one 
transport union. We further decide to authorise the 
| executive committee to examine any such proposals 
and report their findings to the next special or annual 
general meeting.” 


Questions of wages and working conditions were 
| discussed at a meeting in Cardiff last week of the 
| executive council of the South Wales Miners’ Federa- 
tion. Mr. Oliver Harris, the general secretary, stated 
| that he had asked the coalowners for an early meeting 
of the Conciliation Board, to discuss a new wages agree- 
ment, in the light of the report of the Coal Mines 
| National Industrial Board, and had received a reply 
| stating that, owing to the holidays, they were unable 
|to meet until September 18. The Council decided to 
| call a coalfield conference on August 25, and to recom- 
mend it to give a month’s notice on September 1, to 
end the present agreement. The coalowners, it will be 
| recalled, were not represented at the proceedings before 
the Coal Mines National Industrial Board. The 
| Board’s recommendations fell short of the claim 
| submitted on behalf of the men, but notwithstanding 
that, according to Mr. Harris, “in the hope that peace 
will be maintained in the coalfield, the Council will 
recommend the conference on August 25 to accept the 
proposals of the Board—which will, in effect, restore 
the cuts made by the Schiller award of 1931.” 


| The Ministry of Labour Gazette states that among 
| workpeople insured against unemployment in Great 
| Britain and Northern Ireland, the percentage un- 
employed was 16-8 at July 23, 1934, as compared 
with 16-5 at June 25, 1934, and 19-5 at July 24, 1933. 
For males alone the percentage at July 23, 1934, was 
19-2, and for females, 10:4. At June 25, 1934, the 
corresponding percentages were 19-2 and 9-5, and at 
| July 24, 1933, they were 22-7 and 10-9. 


At July 23, 1934, there were 1,553,747 persons on 
the registers of employment exchanges in Great 
Britain, who were out of a situation. This was 9,685 
less than at June 25, 1934, and 301,467 less than at 


July 24, 1933. The total included 1,297,981 men, 
43,007 boys, 177,927 women, and 34,832 girls. It 





was made up of 429,242 insured persons with claims 
for insurance benefit, 812,744 applicants for transi- 
| tional er 187,644 other insured persons not in 
| receipt of benefit or transitional payments, and 124,117 
uninsured persons. Compared with a month earlier, 
| there was a decrease of 21,895 in the number of men 
|and women, but an increase of 12,210 in the number 
of boys and girls, registered as wholly unemployed. 





There were registered as unemployed in Great 
| Britain 339,245 men, 7,854 boys, 139,961 women, and 
| 5,812 girls who were on short time or otherwise sus- 
|pended from work on the understanding that they 
were shortly to return to their former employment. 
| The total of 492,872 was 45,552 more than at June 25, 

1934, but 8,830 less than at July 24, 1933. The 
increase as compared with June 25 is partly accounted 
for by workpoeple, chiefly textile operatives, numbering 
| about 20,000, who registered as temporarily stopped 
| during local holidays. The total temporarily stopped 
|included 416,840 insured persons with claims for 
insurance benefit, 25,830 applicants for transitional 
payments, and 50,202 persons not in receipt of benefit 
| or transitional payments. 


Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers in 
| Great Britain 77,967 men, 59 boys, 1,611 women, and 
| 4 girls; these are largely employed in dock and harbour 
service, The total of 79,641 was 2,193 less than at 














June 25, 1934, and 5,618 less than at July 24, 1933 
It included 55,292 insured persons with claims for 
insurance benefit, 23,443 applicants for transitional 
payments, and 906 persons not in receipt of benefit or 
transitional payments. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
July resulted in an increase of nearly 17,0001. in the 
weekly full-time wages of nearly 238,000 workpeople, 
and in a decrease of about 1001. in those of 3,400 
workpeople. The principal changes consisted of 
increases in the wages of textile bleaching, dyeing, 
finishing, ete., operatives in Yorkshire, Lancashire and 
Scotland, hosiery workers in the Midlands, operatives 
engaged in the linen weaving industry in Northern 
Ireland, electrical-cable makers, paper-mill workers 
in certain districts, and manual workers employed in 
the non-trading services of certain local authorities in 
Lancashire and Cheshire and in the East Midlands. 


The number of trade disputes involving stoppages 
of work reported to the Department as beginning in 
July, was 39. In addition, 13 disputes which began 
before July were still in progress at the beginning of 
the month. The number of workpeople involved in 
all disputes in July (including workpeople thrown out 
of work at the establishments where the disputes 
occurred, though not themselves parties to the disputes) 
was about 21,600, and the aggregate duration of all 
disputes in July was about 114,000 working days. 


Addressing the meeting held in Manchester on 
Saturday last, to celebrate the centenary of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society, Mr. 
John Hill, the general secretary, said that boilermakers 
did not agree with those who said that craft unionism 
had served its day. It had served them well, and 
had made the nation famous for the fastest, finest 
ships and the safest boilers. In the hundred years 
of its existence, the Society had spent, in round figures, 
8,000,0007. in friendly benefits, and less than 1,000,000I. 
in disputes. Depression had crushed more than one- 
half of their men out of the industry, and of those 
still following the trade, 50 per cent. were out of a 
job. But they were still 50,000 strong, and the tide 
had turned. 


The German Institute for Business Research recently 
published statistics showing the cost of financing the 
schemes to increase employment. The total expendi- 
ture authorised for this purpose was 5,448 million 
marks. The credits, however, have only been used 
as the advance of the work has required, and by the 
end of June, 1934, the total amount spent was not 
more than 2,400 millions. Certain types of work call 
for long preparatory study; 500 million marks were 
to be spent on the special roads for high-speed motor 
traffic, for instance, but only 5 millions had been used 
by the end of March, 1934. 


Of the 2,400 million marks actually used in all, 
2,200 millions have been obtained by discounting 
with private banks, insurance institutions and savings 
banks, the bills issued by contractors and purveyors on 
the authorities and private persons responsible for the 
works. Employment development bills to the value 
of 2,200 million marks are thus in circulation, and 
1,200 million marks’ worth of these had been re- 
discounted with the National Bank by the end of 
June, 1934. The money spent on the employment 
schemes, in so far as it was raised by the issue of bills 
and tax vouchers, must be refunded by the Govern- 
ment in five annual payments; that is to say that 
from 1934 to 1938 inclusive, the Treasury must obtain 
a surplus of about 1,000 million marks a year in order 
to be able to buy back the bills and vouchers issued. 
It is hoped that an increase in fiscal receipts resulting 
from a steady business improvement will enable this 
surplus to be realised. 


The United States Government has now formally 
accepted the invitation to become a member of the 
International Labour Organisation at Geneva. Accept- 
ance does not involve any obligations under the 
League of Nations Covenant, and it is stipulated that 
the United States shall automatically be entitled to 
a seat on the Governing Body. 








IRRIGATION IN THE Campania, Itaty.—The Sele 
River dam in the Campania, Italy, was inaugurated on 
July 2. This dam will be used in connection with the 
ee of nearly 100,000 acres of hitherto uncultivated 
land. 
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COAL TRANSPORTERS AT THE PORT OF PIRAUS, GREECE. 


CONSTRUCTED BY MESSRS. CANTIERI RIUNITI DELL’ ADRIATICO, ENGINEERS, TRIESTE. 








COAL TRANSPORTERS AT THE 
PORT OF PIRAUS. 


We illustrate, in Figs. | and 2, on this page, two coal 
transporters constructed by the Bridge and Crane 
Department of Messrs. Cantieri Riuniti dell’ Adriatico, 
of Trieste, to the order of the Organismos Limenos 
Pireos, for use at Pitwus. The general arrangement of 
the transporters will be clear from Fig. 1, from which 
it will be seen that each consists of a travelling bridge 
supported on two legs at each end, and has a hinged 
boom at one end which can be lowered into the hori 
zontal position, so that it extends over the water, 
or raised into an approximately vertical position. In 
both illustrations one transporter is shown with the 
boom raised and the other with it lowered. On each 
bridge run two crabs, to each of which a steel structure 
carrying a short revolving jib and an operator's cabin 
is attached. From the jib a grab bucket is suspended, 
one having a capacity of 5 tons and the other a capacity 
of 1} tons. By this means coal can be taken from 
barges in the dock and deposited either on a stock 
yard or into wagons. To facilitate the loading opera 
tion, steel structures carrying hoppers are attache« 
to the outer end of the bridge, as clearly shown in Fig. 2 

The span of the bridge is 106-7 m. (350 ft.) and the 
hinged booms are 22-7 m. (74 ft.) in length. The 
latter are operated by a 44-h.p. motor, and can be 
raised in 8 min. The travelling speed of the trans 
porters is 20 m. (65 ft.) per minute, the motion being 
obtained by means of two 70-h.p. motors The 
revolving jibs are 5 m. (16 ft.) in length, and as the 
weight of the empty 5-ton grab is 44 tons, the lifting 
capacity is 94 tons, The smaller 1}-ton grab weighs 
i} tons empty, and the revolving jib carrying this has 
a lifting capacity of 3 tons. In both cases the lifting 
speed is 60 m. (195 ft.) per minute, and the travelling 
speed 220 m. (72 ft.) per minute, while a complete 
revolution can be made in 20 sec. The vertical lift 
provided for is 21-5 m. (70 ft.) in the case of the 5-ton 
grab and 16 m. (52 ft.) in the case of the 1}-ton grab, 
and the motors for these operations are of 162 h.p. and 
52 h.p., respectively. For opening and closing the grabs 
motors of 82 h.p. and 26 h.p., respectively, are provided 
For the travelling motion of the crabs, two motors 
each of 46 h.p., are employed for the 5-ton grab, and one 
of 65 h.p. for the 1}-ton grab. The slewing gear is 
operated by 17-h.p. and 12-h.p. motors, respectively. 
\ll the motors are supplied with three-phase current 
it 300 volts and SO cycles 

The transporter structure is built up of standard 
sections and has been designed to withstand the highest 
possible wind and inertia stresses. In the operators’ 
cabins, supported by the crabs, the hoisting machinery 
and that for operating the grab and slewing the jib, 
is located, and as the cabin rotates with the jib and 
is provided with large windows, the operator can see 
the grab in all positions. The grab, it may be noted, 
can be opened and closed at any point in its travel 
irrespective of the hoisting slewing or travelling motions 
Magnetic brakes and limiting switches are fitted in 
each motion. Automatic weighing machines of the 
Essmann type are fitted, and the net load of coal in 
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Fie. 1. TRANSPORTERS AND SroraGe GrRounp. 























Fie. 2. TRANSPORTERS, SHowrna Hingep Booms anp Loapina Hoppers. 


the grab is printed on a paper strip in the cabin. They | being driven by two motors, as already stated. (nly 
are operated by the vertical component of the load | two wheels are driven, by a single motor, in the cast 
on the end pulley of the jib, the horizontal component | of the 1}-ton grab. Magnetic brakes and limit switches 
due to the pull of the rope being compensated for. | are fitted in both cases. 

A quick-pitch worm running in oil is used for the The hinged boom is attached to the main structure 
slewing motion and the vertical load from the jib is|of the transporter by hinges formed by turned pins 
taken by a roller bearing mounted on the floor of the mounted in steel castings, jointed tie bars taking the 
operator's cabin. The horizontal thrust is supported |load when the boom is lowered. It is luffed and 
on a roller bearing at the upper end of the rotating | lowered by a winch and tackle, and, as in the motions 
structure and by a roller ring at the bottom, the whole | previously referred to, the movement is controlled by 
structure turning about a central hollow pivot. Pro- | magnetic brakes and limit switches. In the raised 
tective devices are fitted to prevent the jibs from | position, the boom is held by two hooks which come 
fouling each other or the steelwork of the legs. The | into engagement automatically and in this way th 
crab on which the jib and cabin travel is mounted on | load is taken off the luffing tackle. These hooks ar 
four double-flanged wheels with steel tyres, all four | disengaged and the lowering and luffing of the boom 
wheels, in the case of the jib carrying the 5-ton grab, | are controlled from a cabin conveniently located on 
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CONDENSATE RETURN TRAP. 


CONSTRUCTED BY MESSRS. HOPKINSONS, LIMITED, ENGINEERS, HUDDERSFIELD. 
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the top of the transporter-bridge structure, as clearly 
shown in Fig. 2. In this cabin the motor, hoist and 
controller for operating the boom are housed, as well | 
as the controller for the horizontal travel of the trans- | 
porter. Each of the four legs is mounted on a truck 
having four axles and eight wheels, on which the load 
on the leg is equally distributed. Means are also 
provided to adjust automatically the driving power | Fia. 4. 
on each of the four trucks to allow for the different | 

loading due to the position of the crab. This is 














operate the stop valve, instead of having to start up 
effected by means of auxiliary motors of 52 h.p., the the feed pump. The trap is mounted above the level 
output from which is added to that of either of the} of the boiler, a minimum distance of 5 ft. above the 
main motors which may be overloaded. Winches are | mean water level being recommended, and, as shown 
also provided in one of the legs at each end of the} im Fig. 1, has three connections, live steam being 
transporter for hauling wagons in either direction, | Supplied through a stop valve at the top, condensate 
these winches being each operated by a 14-h.p. motor. | from the receiver through a stop valve and a check 
The hauling speed is 20 m. (65 ft.) per minute. | valve at the side, and the discharge pipe to the boiler 

All the motors employed have been en [10 connected at the bottom. When it is desired 





designed for crane work, and the horse-powers men-| to put the system into operation, the drain valve 
tioned are for intermittent working. Circuit breakers | from the receiver is opened, allowing any accumulation 
are used to protect motors of 50 h.p. and over, smaller | of cold water to run to waste. The valve is closed 
motors being protected by fuses. Switchboards carry- | when hot water and steam enter the receiver, the 
ing all necessary instruments are located in the operat- | condensate being then forced up the inlet pipe by 
ing cabins, in which there are also transformers for the | steam pressure and entering the trap. The latter is 
lighting current. | open to atmosphere during this process, and is, there- 
| fore the lowest pressure point in the system. The rise 
CONDENSATE RETURN TRAP | of water in the trap lifts the float shown in Fig. 1, 

¥s A ETU ° this movement in turn operating the control valve at 

rue trap illustrated in Figs. 1 to 4, annexed, has| the top of the trap. This valve then admits boiler 
recently been introduced by Messrs. Hopkinsons, | pressure to the trap, while simultaneously shutting off 
Limited, of Huddersfield, for returning condensate | the connection to atmosphere. The pressures on the 
from drainage systems direct to the boiler, rather! trap and the boiler are thus equalised, and the water 
than allowing it to run to waste, or delivering it to| in the trap flows by gravity into the boiler. As the 
' storage tank or the hot well. As the condensate | water is discharged, the float falls and operates the 
consists of pure distilled water at boiling point, the | control valve, which now cuts off the boiler pressure 
use of the trap must result in a very appreciable | from the trap, and opens the latter to atmosphere, 








economy, particularly in large installations. The | thus completing the cycle of operations. 


trap will feed back the condensate from drains at a| The float is of phosphor-bronze, and is freely sus- 
much lower level than the boiler, and also at consider- | pended from a fork on an arm registering with a square 
‘ble distances from the latter. It can readily be|on the spindle, as shown in Fig. 1. The spindle is 
\dapted to supply ordinary feed water by arranging | supported at the inner end by a bronze bearing, and 
‘ connection to the inlet of the trap, with a check | at the outer end passes through a labyrinth gland, 
valve and a stop valve in the system. With this| affording ease of operation and eliminating the 
rrangement, it is only necessary for the attendant to! necessity for frequent attention. As shown in Figs. 
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| and 4, a lever carrying an adjustable weight is secured 
to the outer end of the spindle, the float being thus 
balanced and being rendered very sensitive to changes 
of level. A second spindle, outside the casing, clearly 
shown in Fig. 2, is fitted with a slotted quadrant and 
the slotted rocking arm for operating the control 
valve, The rocking arm carries a rolling weight, and 
when it is tilted, the weight rolls through the slot, 
giving a quick positive, and powerful trip action to 
operate the control valve. A peg fitted in the weight 
lever engages with a recess in the quadrant, the length 
of the recess being considerably greater than the 
diameter of the pin to allow for idle motion when the 
rolling weight moves across the rocking arm, The 
valves, shown in Fig. 3, are in the form of discs, held 
against their seatings by fluid pressure. In opening 
and closing, the discs slide over their seats with uniform 
pressure, and any grit or sediment which may have 
become lodged on the faces is removed by this action. 
Light springs are fitted to hold the discs against their 
seats when the valve is not under pressure. The discs 
are free to rotate on their own axes, thus ensuring 
even wear and keeping the valve faces in good condi- 
tion. Both the seats and discs are of the well-known 
Platnam metal, which is non-corrodible, and does not 
deteriorate under the action of high-pressure steam. 
For working pressures up to 200 Ib. per square inch 
the traps are made of cast-iron, steel being employed 
for higher pressures. There are no internal parts 
requiring lubrication, so that the water remains free 
from oil or grease contamination. The trap is made 
in three sizes, having capacities of 250, 350 and 500 
gallons per hour. 








THE LATE MR. C. J. G. MACGUCKIN, 
C.B.E. 


Tue news of the sudden death from heart failure 
of Mr. Charles John Graham MacGuckin, C.B.E., 
will be received with regret by a wide circle in the pro- 
fession. Mr. MacGuckin, who passed away in a 
London nursing home on August 17, at the early age of 
50, had a distinguished career with Messrs. Sir W. G. 
Armstrong, Whitworth and Company, Limited, rising 
to the position of general manager of the Elswick and 
Openshaw Works in 1927. Called to the Bar in 1926, 
however, he left the engineering profession and took 
up his residence in the Middle Temple in 1930. The 
son of the late Mr. Neal MacGuckin, J.P., of Bally- 
lifford, Ballinderry, Co. Londonderry, he was born 
in 1884, received his education at St. Mary’s College, 
Dundalk, and entered upon a five years’ apprenticeship 
at the Elswick Works of Messrs. Sir W. G. Armstrong, 
Whitworth and Company, Limited, in 1900. After 
completing his training, his ability and energy gained 
him rapid promotion. As early as 1906 he was made 
assistant manager of the Works, which position he 
continued to occupy until 1914, when he became 
assistant general manager. Two years later he was 
appointed general manager of the gun-ammunition 
department at Elswick Works, which involved the 
control of 25,000 operatives and the direction of a 
number of factories. In 1922, he was made general 
manager of the Openshaw Works of his firm and 
five years later general manager of the Openshaw and 
the Elswick Works. His last appointment in the 
engineering world was that of managing director of 
Messrs. William Beardmore and Company, Limited, 
Parkhead Steel Works, Glasgow, which he took up in 
1929. 

For many years, however, Mr. MacGuckin had 
had an inclination for the Law, and having eaten 
his dinners and taken his examinations as opportunity 
offered, he was called to the Bar in 1926. He was 
a member of the Middle Temple and Gray’s Inn. In 
1930, he left Glasgow and entered the legal profession in 
London. Acting as a junior to Sir Arthur Colefax, 
an authority on patent and trade-mark law, he was 
establishing himself in a branch of his new profession 
in which his engineering knowledge showed itself 
to be of pronounced advantage. Unfortunately, in 
January, 1933, he was struck down by an illness from 
which he never recovered. For his services to his 
country during the war he was awarded the C.B.E., 
in 1918. Mr. MacGuckin became an associate-member 
of the Institution of Mechanical Engineers in 1912, 
and a full member in 1915. He was elected to associate- 
membership in the Institution of Civil Engineers on 
March 7, 1916, and was transferred to membership rank 
on March 2, 1920. He was made a member of the Iron 
and Steel Institute in 1927. 








A Boox or British Town Pians,—An attractive 
little pocket book, entitled From Brighton to Inverness, 
has recently been published by Messrs. British Insulated 
Cables, Limited, Prescot, Lancashire. This contains 48 
clearly-drawn plans of English, Welsh, and Scottish 
cities and towns situated between the latitudes of 
Inverness and Brighton. A brief description of each 
town is given, and attention is drawn to the various sites 





or buildings of interest to the traveller or tourist. 





EDUCATION. 


Lectures for Managers and Foremen.—Two courses, 
each of ten discussion classes, have been organised by 
the National Institute of Industrial Psychology, to be 
held at their offices in Aldwych House, Aldwych, 
London, W.C.2. The subject of the first course is 
“The Engagement, Training and Supervision of 
Workers,” and the classes will be held at 6.15 p.m. 
on Tuesdays, starting on October 2, 1934. The second 
course is concerned with * Conditions and Methods of 
Work,” and these classes also will be held at 6.15 p.m., 
on Tuesdays, starting on January 15, 1935. The 
courses are planned for departmental and labour 
managers, welfare superintendents, and foremen and 
forewomen. The fee is 4/. for both courses, or 2/. 5s. 
for either course. These fees are reduced for members 
of the Institute. A synopsis of the courses and further 


particulars may be obtained from the secretary of the | 


Institute. 

Lectures for London Teachers.—The handbook for 
the 1934-35 session of the lecture courses and classes, 
organised by the London County Council for the 
benefit of teachers in London and the Home Counties, 
has recently been issued. The scheme, as heretofore, 
provides for courses in a wide variety of subjects, 
including science, mathematics, geography, foreign 
languages, economics, and various handicrafts. Most 
of the lectures are to be held on week-day evenings 
during the forthcoming winter and spring ‘at various 
centres in London, and the starting times range from 
5.30 p.m. to 6 p.m. Copies of the handbook and forms 
of application for admission to the classes may be 
obtained from the Education Ofticer, The County Hall. 
Westminster Bridge, London, S.E.1. 


London Courses in Engineering.-A small pamphlet 
entitled /nstruction in Engineering has recently been 
published by the Education Officer's Department of 
the London County Council, The County Hall, West- 
minster Bridge, 8.E.1. This contains succinct particu- 
lars of the polytechnics and technical institutes, aided 
or maintained by the London County Council, at 
which instruction in engineering is given. Information 
regarding the day and evening classes available at each 
centre is given, as well as details concerning fees, ages 
of intending students, &c. Enrolments for the forth- 
coming session, in the case of evening classes, will b« gin 
on September 17. Copies of the pamphlet may be 
obtained on application to the Education Officer at the 
address yviven above. 








PERSONAL. 


The London office of Messrs. G. anv J. Weer, Limirep, 
Glasgow, has been removed from 78, Gracechurch-street, 
to Royal Mail House, Leadenhall-street, London, E.C.3 

Messrs. Tue Britrisn 
Limirep, Rugby, have appointed Mr. J C 
manager of the London district and Mr. C. G 


luomson-Houston CoMPaNny 
Dixon to be 
Seeley to 
be assistant manager , 

By arrangement with Messrs. NATIONAL SHIPBUILDERS 
Seevurnrry, Limrrep, Messrs. W BEARDMORE AND 
Company, Limrrep, will cease to build main propelling 
machinery for ships when their present contracts at 
Dalmuir have been completed, towards the end of next 
year The manufacture of high apeed Diesel 
Bauver-Wach exhaust turbines, Vulcan clutches, Caprotti 
valve gear for locomotives and marine purposes, and 
general engineering specialities, it is explained, will 
atill carried on at the company’s establishment at 
Dalmuir, 


engines, 


Me. RaymMonp Morcan, consultant in technical pub 
hieity, has left Clifford’s-inn and has removed his offices 
to 22a, Queen Anne's-gate, London, 8.W.1 





Procrees or THE Arg Man The Postmaster-General 
announced recently that, during the quarter ending 
June 30 last, 61,300 Ib. of letter air mails were dispatched 
from Great Britain, as compared with 43,000 Ib. in the 
corresponding quarter of 1933, an increase of 42 per 
cent 


4-6-0 Tyre Mixeo-Trarric Locomorive, ror TAE 
LONDON MIDLAND AND Scortisn Raitway : Erratum 
he London Midland and Scottish Railway Company in 
forms us that there was an error in the weights of the 
tenders of the above loco: tives in the official technical 
(lesermption sent to us. The weight of the engine and 
tender combined is 126 toas 2 owt. loaded, and not 114 
tons 14 owt, as stated in our description on page 180, ante. 


fur Powser Resources or Catna.—According to an 
estimate in the Chinese Economic Bulletin, the coal re- 
sources of China amount 248,287,000,000 tons, of 
which 44,917,000,000 tons is anthracite. In addition, 
there are 3,274,000,000 barrels of oil, including 
1,375,000,000 barrels of shale, and 36,200,000 h.p. of 
water power. In 1930, about 24,688,000 metric tons 
of coal and 6,640,000 barrels of oil were consumed and 
1,000 h.p. of water power was utilised. About 40 per 
cent. of the coal consumption was for domestic purposes 
and one of the principal applications of oil was for 
hghting 


to 
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ENGINEERING. 








TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference numbers 
appended being quoted in all cases. 

Electrical Equipment.—The supply of electrical sub- 
station equipment and distribution and transmission lines 
at the town of Tima. Egyptian Ministry of the Interior, 
Cairo; October 16. (Ref. No. A.Y. 12,560.) 

Water Meters.—The supply of 4,000 §-in. water meters 
for connection to wrought-iron piping of British Standard 
thread. The Municipality of Johannesburg, South 
Africa; September 22. (Ref. No. A.Y. 12,564.) 

Steel Lighting Poles.—The supply of 600 35-ft. steel 
weldless or lap-welded lighting poles fitted with base 
plates and finials. The Municipality of Johannesburg ; 
September 22. (Ref. No. G.Y. 14,163.) 

Locomotive Azles.—-The supply of the 
ments of steel locomotive axles. The 
Railways and Harbours Administration, 
September 24. (Ref. No. G.Y. 14,164.) 

Railway Turntables.—The supply of two electrically- 
operated turntables having a diameter of 25 m., for 
1,435-mm. gauge, and suitable for loading up to 150 tons 
maximum. The Argentine State Railways, Buenos 
Aires; October |? (Ref. No. G.Y. 14,169.) 

Tube Plates.—The supply of copper tube 
plates for locomotives. The Indian Stores Department, 
Simla ; Septem ber 5. (Ref. No. G.Y. 14,170.) 

Steel Bridgework.—The supply of 11 superstructures 
for railway bridges, The Viagao Ferrea do Rio Grande 
do Sul, Porto Alegre; September 13. (Ref. No. G.Y. 
14,171.) 

Dog Spikes The supply of 260,000 kg. of dog spikes. 
The Viagao Ferrea do Rio Grande do Sul, Porto Alegre ; 
September 12. (Ref. No. G.Y. 14,172.) 

The supply of 10 miles of 7/0-080 hard- 
15 miles of No. 8 S.W.G. 


1935 require- 
South African 
Johannesburg ; 


Locomotive 


Conductors 
drawn bare copper conductor ; 
and 10 miles of No. 6 S.W.G. black double-braided 
conductor. The Municipality of Johannesburg; Sep- 
tember 22 (Ref. No. A. Y. 12,565.) 

Batteries. —The supply of two 24-volt, 1,400-ampere- 
hour batteries and two 132-volt, 50-ampere-hour station- 
ary batteries. The Union Tender and Supplies Board, 
Pretoria ; September 21. (Ref. No. A.Y. 12,566.) 

Motor Vehicles._-The supply of two 3-ton chassis with 
pneumatic tyres, 20 box-van, 12-cewt., chassis, 23 solo 
motor-cyecles (from 345 ¢.c.), 11 motor-cycle combina- 
tions (from 490 ¢.c.), 10 motor-cycles and side-car chassis. 
The Egyptian Ministry of Communications, Mechanical 
rransport Department, Cairo ; September 15. (Ref. 
No. G.Y. 14,175.) 


Tube Strip and Sheet._-A firm at Haifa, Palestine, is 
desirous of receiving quotations from United Kingdom 
manufacturers of iron strip and copper sheets for use in 
the manufacture of bedstead tubes and general iron- 
mongery (Ref. No. G.Y. 14,158.) 

Lifts \ firm in Beirut has expressed a desire to be 
placed in touch with United Kingdom manufacturers 
of lifts. (Ref. No. A.Y. 12,569.) 








BOOKS RECEIVED. 


The Department of Overseas Trade. No. 583. Heonomic 
Conditions in East Africa (April, 1932, to March, 1934) 
Report. By C. Kemp. Together with an Annex on the 
Somaliland Protectorate. By C, H. F. PitowMan. 
London: H.M. Stationery Office. [Price 3s. 3d. net.]} 

lowa State College. Engineering Experiment Station. 
Bulletin No. 117 Dynamics of Earth and other 
Macroscopic Matter. By J. H. Grirrira. Ames, lowa : 
Engineering Experiment Station 

Red-Lead Paint. Ita Uses and Advantages. 
United Kingdom Lead Oxide Convention 

The Chamber of Shipping of the United Kingdom. Annual 
Report, 1933-34. London: Witherby and Company. 

Unfallschutz an Preasen und Stanzen. By Dr.-lne. Fritz 
Braver. Berlin: Carl Heymanns. [Price 8 marks. | 

The Department of Scientific and Industrial Research. 
Report of the Food Investigation Board for the Y ear 1933. 
London: H.M. Stationery Office [Price 4s. net.| 

The Cheltenham Flyer. A New Railway Book for Boys of all 
iges. By W.G.CHapman, London: Great Western 
Railway. [Price ls. net.) 

{ctwalités Scientifiques et Industrielles. 
Gewisse Ideale in Einer HEnfachen 
Hetmur Hasse. [Price 4 fr.| No. 157. 
d’ Einstein a Symétrie Azxiale. By M. 
[Price 7 fr Paris: Hermann et Cie 


London : 


109. Ober 
digebra. By 
Sur les dx 
DELSARTE. 


No. 








TALLYMETERS AND TALLYGRAPHS.—The tallymeters 
which are manufactured by Messrs. A. Reyrolle and 
Company, Limited, Hebburn-on-Tyne, enable electrical 
and temperature indications to be transmitted from one 
point to another electrically, and the indications received 
to tally with those sent. Tallygraphs, on the other hand, 
are suitable for the transmission and reception in a 
similar way of mechanically or manually originated 
signals or quantity indications, and include, when 
required, a visual or audible alarm. The principle 
on which both types of instrument wock is that of the 
synchronised movement of two pointers, one at the send- 
ing and the other at the receiving end, this movement 
being obtained by the use of constant-speed synchronous 
motors, The cireuit connecting the two stations may 
be a telephone pair, two pilot wires or a post-office 
‘channel of communication.’ 





CONTRACTS. 


Messrs. THe Woopatt-DuckHaM VerTICAL RETOR? 
AND Oven Construction Company (1920), Limiren, 
Ebury and Allington Houses, 136-150, Victoria-street, 
London, S.W.1, have received a contract from Messrs 
British (Guest, Keen, Baldwins) [ron and Steel Company 
Limited, for the large by-product coking plant which is 
being installed in connection with the reorganisation of 
the firm’s Cardiff works. The contract comprises a 
battery of Becker coke ovens divided into two sections 
The ovens can be heated either by blast-furnace or | 
coke-oven gas as required, and will have a total net 
production capacity of 5,850 tons of blast-furnace coke 
a week. The contract also includes the supply of all 
oven machinery, a reinforced-concrete oven storag: 
bunker for 2,400 tons of washed coal, a coke-quenching 
station and wharf, and complete by-product recover 
plant. 

Messrs. Crompton PARKINSON, LimrreD, Bush House, 
London, W.C.2, inform us that the Sunderland Corpora 
tion have placed a fourth repeat order for three sets, and 
the Liverpool Corporation a third repeat order for 50 
sets, of Crompton-West type tramway-car equipment 
The order has been received in conjunction with Messrs 
E.M.B. Company, who are supplying the trucks and air- 
brake equipment. The motors will be made at the 
Chelmsford works of Messrs. Crompton Parkinson, 
and the controllers and circuit-breakers by Messrs. Allen, 
West and Company, Limited, Brighton. 

Messrs. J. Browetr Linpiey (1931), Limirep, 
Coborn Works, Letchworth, Herts, are supplying a 
fourth 200-kW steam-engine driven generator to Walton 
Hospital, Liverpool. The new engine will be of the two- 
crank, two-cylinder, compound, foreed-lubricated, ver 
tical double-acting, two-valve type arranged to ex 
haust at 5-lb. per sq. in. pressure, thus supplying steam 
for process work. The generator is supplied by Messrs. 
General Electric Company, Limited, and is of that 
company’s standard design for open-type generators. 
The first three sets of Browett-Lindley-G.E.C, generators 
have been giving satisfactory service since 1922. Messrs 
Browett, Lindley have also secured orders for two steam- 
driven gas-compressor units for the Primitiva Gas 
Company's works at Buenos Aires, and for a motor-driven 
air compressor for service at the Stanley Ferry Repair 
Yard of Messrs. The Aire and Calder Navigation, Leeds 

Messrs. SToTHERT AND Pitt, Limirep, Bath, have 
secured an order from Messrs. Edmund Nuttall, Sons 
and Company, and Messrs. John Mowlem and Company 
(Joint), Rimited, for the supply of two multi-bucket 
excavators for use on their Middlesex sewage-disposal 
contract. Each of these machines will be driven by 
Lister Diesel engines and mounted on chain tracks 
The rated output of one is 60 cub. yards per hour, and 
of the other 82 cub. yards per hour, whilst each machine 
will be equipped with a belt conveyor for forward 
discharge of the excavated material. 








LAUNCHES AND TRIAL TRIPS. 


** MERKLAND.”’——Single-screw general cargo and fruit 
carrying steamer for service between Leith and the 
Mediterranean; triple-expansion engine. Launch, 
August 8. Main dimensions, 260 ft. by 40 ft. by 
18 ft. 6 in. Built and engined by Messrs. Barclay, 
Curle and Company, Limited, Whiteinch, Glasgow, for 
Messrs. The Leith, Hull and Hamburg Steam Packet 
Company, Limited, Leith. 

“ Gnar.”’—Diesel-engined tug for towing barges on 
the River Thames; five-cylinder, 390-b.h.p. Atlas 
Diesel Company's engines fitted by Messrs. Plenty and 
Son, Limited, Newbury. Launch, August 14. Main 
dimensions, 70 ft. by 17 ft. by 8 ft. 6in. Built by Messrs. 
Cochrane and Sons, Limited, Ouse Shipbuilding Yard, 
Selby, for Messrs. Gaselee and Son, London. 

“ Bencas.”’—Single-screw grain-carrying steamer * 
boilers located on main deck. Trial trip recently. Main 
dimensions, 243 ft. by 39 ft. 8 in. by 17 ft. 8 in. Built 
and engined by Messrs. A. 8. Fredriksstad Mek. Verksted. 
Fredriksstad, Norway, for Mr. Bendixen, Oslo. 








New CANADIAN SMELTING PLANT OF INTERNATIONAL 
Nicxer. Company.—-The construction of the smelting 
plant of Messrs. International Nickel Company, Limited, 
at Copper Cliff, Ontario, Canada, is proceeding satis- 
factorily and it is anticipated that the new installation 
will be ready for service by the end of the present year. 


British STANDARD SPECIFICATION FOR AtR-BREAK 
Crrcurr-Breakers.—It is well known that the British 
Standard specifications for cireuit-breakers have been 
under review for some time past. The work on oil 
immersed breakers is, we understand, still in progress, 
and international discussions under the «gis of the 
International Electrotechnical Committee are alse 
taking place. As regards air-break circuit breakers. 
however, two new specifications have recently been 
published by the British Standards Institution, these 
being revisions of Nos. 110 and 130, respectively. The 
new edition of No. 110 excludes totally-enclosed and 
flame-proof types, while No. 130 deals with totally 
enclosed types. Flame-proof types are still covered by 
Specification No. 127. The number of standard voltage 
ratings has been reduced to three, the highest of which 1s 
660 volts, while the current ratings have also been 
reduced in number. The chief items of interest in the 
new publications are the revised temperature limits, 
which are dealt with at length. Copies of the two re 
vised specifications, No. 110-1934 and No. 130-1934, may 
be obtained from the Publication Department of the 
Institution, 28, Victoria-street, London, S.W.1, price 
2s. 2d. each, post free. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—While the general position shows no 
material change, plans are being formulated for the 
starting of additional furnaces. Such plans are not due to 
any sudden spurt in the demand for raw and semi- 
finished materials ; manufacturers wish to be prepared 
for the autumn revival which promises to develop. As 
compared with six months ago, fewer furnaces are 
working. Expanding business is reported in basic 
steel billets. The output of such material is considerable, 
and in excess of that of a year ago. One of the biggest 
producing firms in this area is operating at full capacity. 
The bulk of business is on me account. Sales of 
acid steel show little variation, though the railway 
rolling-stock departments tend to become bigger con- 
sumers. The appointment by the Vacation Beart of 
1 Receiver and Manager for Messrs. Davy Brothers, 
Limited, came as a shock to the Sheffield steel and 
engineering trades. Established over a hundred years 
ago, Messrs. Davy Brothers have played an important 
part in the development of industrial Sheffield. This 
firm was one of the earliest te specialise in the construc- 
tion of large steam engines, rolling mills, and heavy 
hydraulie forging presses. It has supplied such equip- 
ment to firms all over the world. Strong efforts are to 
be made to bring about a general reconstruction covering 
the finances of the company. Prospects of securing 
fresh orders for steelworks plant are said to be exceed- 
ingly good if current difficulties can be overcome. 
Pointers to a revival in the demand for railway furnishings 
have developed during the past few weeks. Contracts 
and inquiries have been received in this locality from 
South Africa, India, China, and South America. The 
amount of work booked does not represent much in bulk, 
but it is believed that such orders are the forerunners 
of still more valuable work to come, Shipyards are 
taking increased quantities of forgings and castings. 
Newly-industrialised countries abroad are calling for 
Sheffield-made steelworks plant and related machinery. 
Activity persists in the manufacture of stainless, auto- 
mobile, and aircraft steel, and various kinds of tool steels. 
The tool branches are forging ahead. Inland needs are 
exceptionally heavy, while headway is being made in 
several overseas markets, notably on the Baltic seaboard. 

South Yorkshire Coal Trade.—A more hopeful tone 
exists in the coal market as a whole. Buying has deve- 
loped on broader lines, though export business shows 
little change. Consumers of certain classes of fuel 
have commenced to purchase for winter stocking pur- 
poses, and in some instances a good trade is reported. 
The call for industrial fuel is steady. Improvement 
is anticipated during the next few weeks. Smaill coal is 
scarce, and difficulty is experienced in meeting needs. 
Nuts are on the short side on export account. Sales 
to the woollen and textile trades do not expand at the 
rate desired. Electricity and gas undertakings are 
coming forward with contracts for various types of coal. 
The house coal market has taken on a new lease of life, 
though the gross demand is well below the average. 
Gas coal is moving freely. Foundry and furnace coke 
are firm. Quotations are: Best branch handpicked, 
23s. to 25s. ; Derbyshire best house, 19s. to 2ls.; Derby- 
shire best brights, 16s. 6d. to 18s.; best screened nuts, 
l4s. to 15s. ; small screened nuts, I4s. to 15s. ; Yorkshire 
hards, 16s. to 17s.; Derbyshire hards, 16s. to 17s. ; 
rough slacks, 8s. to 9s.; nutty slacks, 7s. to 8s. 6d. ; 
smalls, 5s. 6d. to 68. 6d. 








NOTES FROM THE NORTH. 


Griaseow, Wednesday. 

Scottish Steel Trade.—There has been little change in 
the state of the Scottish steel trade over the week, 
but production overall has been very satisfactory and 
orders on hand are keeping the mills running fully. The 
demand for ship plates and sections is well sustained, 
although makers would welcome a larger increase in the 
number of specifications. Fresh business on the whole 
is coming in rather slowly but inquiries are better and 
the prospects are very promising. Some good orders 
have recently been booked for structural sections and 
‘lso for bridge-building material, and the improvement 
in these directions is very welcome. In the black-steel 
sheet trade, the demand for the heavier gauges for home 
consumption is very well maintained and plant is being 
kept running steadily, but there is still a marked scarcity 
of orders for the light gauges. Galvanised varieties 
meet with little support and the overseas demand is 
particularly poor. Sapests are current here that the 
\rgentine Government are likely to be in the market 
again in the near future for a large quantity of sheets 
for locust fencing, and local makers are sure to make 
every endeavour to secure a fair share of this business 
f the report materialises. No change has taken place 
in prices, which are as follows :—Boiler plates, 91. per 
ton; ship plates, 81. 15s. per ton; sections, 81. 7s. 6d. 
per ton; black-steel sheets, }-in., 8l. 10s. per ton, and 
No. 24 gauge, in minimum 4-ton lots, 101. 10s. per ton ; 
and galvanised corrugated sheets, No. 24 gauge, 131. 
per ton, in minimum 4-ton lots, all delivered at Glasgow 
stations, 

Malleable-Iron Trade.—No improvement of any kind 
can yet be reported in the state of the malleable-iron 
trade of the West of Scotland, and makers are experienc- 
ing much difficulty in gathering a sufficiency of orders 
to keep their plant running. The re-rollers of steel 
bars are also rather badly off for work, as specifications 
come to hand very slowly and the tonnage generally 
is small. The following are the current market quota- 
tions :—‘* Crown ”’ bars, 91. 15s. per ton for home 
delivery and 91. 5s. per ton for export; and re-rolled 








steel bars, 8/. 12s. per ton for home delivery, and 7l. 10s. 
per ton for export. 

Scottish Pig-Iron Trade.—The state of the Scottish 
pig-iron trade is practically without change but the output 
from the fifteen furnaces now .in blast is being well 
taken up. The quantity going into ion in the 
home market is, on the whole, very satisfactory, but 
shipments overseas continue very poor. Prices are 
steady and to-day’s market quotations are as follows ;— 
Hematite, 71s. per ton, delivered at the steel works ; 
and foundry iron, No. 1, 72s. 6d. per ton, and Ne. 3, 
70s. per ton, both on trucks at makers’ yards. 

Shi — Contracts.—Messrs. Fleming and Ferguson’ 
Limited, shipbuilders and engineers, Paisley, have just 
received an order from the Crown nts for the Colonies 
for a 500-ton grab-hopper dredger for service in British 
Guinea. At the present moment, Messrs. Fleming and 
Ferguson have two dredgers under construction for the 
Portuguese Government, and with other work on hand 
they will now be kept busy until well into next spring.— 
Messrs. A. and J. Inglis, Limited, Pointhouse Shipyard, 
Glasgow, have booked an order for a steel motor coaster 
for shipment overseas. This vessel will be 105 ft. in 
length overall and is intended for service on Lake Nyasa. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Business is almost at a 
standstill this week owing to the local Race Holidays, 
but a hopeful view is taken of the near future, as customers 
who have yet to make provision for substantial fall of 
the year needs cannot long delay the release of orders. 
Temporary excessive make of Cleveland pig is attributable 
to seasonal influences, and the restricted output promises 
to be inadequate for the needs of September and following 
months. Stocks are far from heavy, and, indeed, at 
some yards there is next to no saleable iron stored. 
Ironmasters are thus in a strong position and values 
are more inclined to stiffen than otherwise. The satis- 
factory statistical situation and prospect of increase in 
demand encourages the hope that makers may be justified 
in enlarging outputs to meet autumn requirements. 
Export quotations are still irregular and difficult to 
ascertain, but for other business fixed prices are based on 
No. 3 g.m.b. at 67s. 6d. delivered here, 69s. 6d. delivered 
to North of England areas beyond the Middlesbrough 
zone, 678. 3d. delivered to Falkirk, and 70s. 3d. delivered 
to Glasgow. 

Hematite.—Accumulations of hematite at the blast- 
furnaces have been added to owing to holiday suspension 
of operations at local consuming works, but stocks are 
little in excess of requirements for ordinary trading, 
and are likely soon to be considerably drawn upon. In 
this branch also, terms of sale for shipment to foreign 
ports vary, but makers are not offering iron at the low 
figures last accepted for overseas business. Recognised 
delivery prices for other than export trade are very 
firm at the equivalent of No. 1 grade of iron at 68s. here, 
74s. to 77s. supplied to various parts of Yorkshire, 70s, 
to Northumberland and Durham, and 75s. to Glasgow. 

Foreign Ore.—Sellers of foreign ore continue to take a 
firm stand, but consumers are in little necessity to buy 
and extensive business is not looked for until much of the 
still heavy arrears of delivery under old contracts has 
been accepted. Best rubio remains at 17s. c.i.f. Tees. 

Blast-Furnace Coke.—Makers of Durham blast-furnace 
coke are well sold, and are not keen to enter into further 
contracts at current rates, which are ruled by good 
average qualities at 20s., delivered to Tees-side works. 

Manufactured Iron and Steel.—Most works are shut 
down or partially shut down for the holiday week. 
Producers of several descriptions of semi-finished and 
finished iron and steel have substantial contracts to 
execute. Principal quotations to home consumers, 
subject to the usual rebates, are: Common iron bars, 
91. 128. 6d.; packing (parallel), 8l.; packing (tapered) 
101. ; steel billets (soft),/51. 12s. 6d. ; steel billets (medium); 
6l. 17s. 6d.; steel billets (hard), 71. 2s. 6d.; steel ship 
plates, 81. 15s.; steel angles, 81. 7s. 6d.; steel joists, 
81. 15s. ; heavy sections of steel rails, $l. 10s. for parcels 
of 500 tons and over, and 91. for smaller lots; and fish 
plates, 12/. 10s. Black sheets (No. 24 gauge) are 101. 10s. 
for delivery to home customers, and 91. 5s. f.o.b. for ship- 
ment abroad ; and galvanised corrugated sheets (No. Be 
gauge) are 131. for delivery to home customers and 
lll. 5s. f.o.b. for shipment overseas. 

Scrap.—Most kinds of scrap are plentiful, and prices are 
weak. Light cast-iron is 42s., heavy cast-iron 50s., 
machinery metal 52s. 6d., and heavy steel 50s. 








British StanDARD Breve. Gears.—A further step has 
been made by the British Standards Institution in the 
standardisation of machine-cut gearing with the issue 
of specification No. 545, 1934, which refers to machine. 
cut bevel gears with helical, curved, and straight teeth- 
This publication deals with the matter in the same com- 
prehensive way as does the specification for helical and 
straight spur gears issued in 1932. The new specifica- 
tion includes a full list of definitions and deals with the 
dimensions of the gears in detail. Particulars are also 
included for determining the strength and horse-power 
rating, and a recommendation has been included for work- 
ing temperature. Copies of the specification, which, it may 
be pointed out, does not apply to aviation gearing, can 
be obtained from the Publications Department of the 
British Standards Institution, 28, Victoria-street, West- 
minster, London, 8.W.1, price 5s. net, or 5s. 6d. 
post free. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Admiralty and Milford Haven.—While there is still 
an absence of official information regarding the intentions 
of the Government concerning the establi t of an 
arsenal in West Wales, there is evidence of 
activity on the part of the Admiralty on their | = Apes 
on Milford Haven. Railway lines are being at 
Waterstone, which, it is expected, will be 
with the Great Western system at Ha , 
Neyland or Milford. Other developments point to a 
private telephone cable underground to London. The 
post office telephone system is already underground for 
nearly the waa distance. 

Welsh Water Schemes.—Although there has been a 
substantial rainfall in South Wales in recent weeks, the 
effects of the drought are still very much in evidence. 
Reservoirs eve’ re are low and many watercourses 
are still , although the danger of a water famine, 
so far as the populous areas are concerned, seems to 
have been passed. Rural areas, however, are still 
suffering, especially in the high limestone districts, 
where it is said that rainfall does not reach the wells 
for several weeks. Mr. D. R. Grenfell, M.P., in the 

of an add on the “ National Water Supply "’ 
to the Workers’ Educational Association Holiday Bohol 
at Langland, Swansea, declared that a national water 
grid should be established. He said that water supplies 
were so ample that only the smallest proportion was 
needed, but efficient distribution was essential. One 
of the most serious features now was that 6,000 parishes 
in England and Wales depended on wells and springs 
which ran dry in periods of drought. Lt.-Col. H. F. Lea, 
C.M.G., D.S8.O., at a meeting of the Hereford Rural 
Council, thought that the council should make a by-law 
making it compulsory for new houses to have provision 
for conserving rain water. He expressed the view that 
most rural water schemes were unnecessary if the — 
caught the rainfall from their roofs in galvanised tanks. 
This point was referred to the Housing Committee of the 
Council. At Haverfordwest, the question of a new reser- 
voir and new water pipes to supply Broadhaven {was 
referred to the water committee. Denbighshire County 
Council have decided to appoint an engineer to survey 
the water resources of the county, and to report on the 
practicability of a comprehensive scheme of supply 
for the county as the alternative to many small schemes. 
The council also decided to contribute about 5,000I. 
per annum towards the annual charges of local authorities 
on water and sewerage schemes. At Welshpool, the 
Urban Council, who had appointed an engineer to mg 
on the water supply from reservoirs on land owned by 
Lord Powis, were informed that his lordship considered 
the present supply ample and suggested that the reser- 
voirs should be Salineed in size to keep them outside the 
Safety Provisions Water Works Act. The Council 
replied and pointed out that the reserve fell very low 
last year and that new houses were being erected. 

More Hoists at Cardiff Docks._-The Great Western 
Railway Company have completed the second of two 
new coal hoists on the East side of the Roath Basin, 
Cardiff, completing the programme of improvements 
under the Development (Loans, Guarantees, and Grants) 
Act, 1929. The new hoist, at the southern end of the 
basin, has been erected on a jetty, 50 ft. from the quay, 
which permits of vessels being “ scarfed,” so that two 
large ships can load simultaneously at this quay. In 
addition to escalator-type anti-breakage devices to both 
hoists, a mechanical spade or digger is being installed 
on the quayside hoist to facilitate the loading of washed 
duff and other coals that do not run freely, while screens 
have been provided for the jetty hoist. These hoists 





| have a lifting capacity of 60 ft., so that vessels high out 


of the water can be readily bunkered. 





NatTIonaL Unron oF Manuractorers.—Brig.-Gen, Sir 
W. Alexander, M.P., has accepted the presidency of the 
National Union of Manufacturers for a third year. He 
will be elected at the annual meeting of the Union in 
November. 


INstTiruTion oF Execrrican ENGtIneers: ERratuM. 
—On page 166, ante, we gave the names of members of 
the Institution of Electrical Engineers who had been 
elected, as the result of the ballot, to fill positions 
on the Council of the Institution. We regret that the 
name of the honorary treasurer was given as Mr. F. W. 
Carter; this should have read Mr. F. W. Crawter, to 
whom we tender our apologies. 


ANGLO-CZECHOSLOVAKIAN CoMMERCE.—Statistics pub 
lished recently indicate that Czechoslovakian exports 
to this country, during the first six months of the present 
year, in many eases, show considerable increases as 
compared with the corresponding period of 1933. We 
quote below the values of some of the leading items, the 
figures are given in thousands of crowns, the first being 
that for January to June, 1934, and the total in brackets 
that for the first half of 1933. Base metals, sheets, 

lates, wire, and other wares, 13,349 (9,539); iron and 

ardware, 6,360 (3,060); machinery and apparatus, 
1,761 (1,248); chemicals and by-products, 6,899 (4,169) ; 
stoneware and cement, 3,128 (2,429); and electrical 
machinery and equipment, 1,109 (1,132). Similar in- 
creases were recorded in imports into Czechoslovakia 
from Great Britain. Among the chief items were: 
machinery and apparatus, 10,155 (3,654) ; iron and hard- 
ware, 6,046 (3,308) ; base metals and products, 5,723 
(1,396): motor vehicles, 2,382 (1,916) ; wool and woollen 

arns, 58,931 (34,884); and cotton and cotton goods, 
25,943 (18,859). 
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NEEDLE-BEAM SETTER AT | 
BELLOWS FALLS. 


Ar the Bellows Falls plant of the New England | 
Power Association provision for flood relief takes the 
form of two roller dams, 115 ft. long and 18 ft. high, 
and three needle-beam flashboard bays of from 100 ft. 
to 121 ft. long and 13 ft. high. As a rule the roller 
dams suffice, but this is not always the case, and it is 
then necessary to trip the flashboard needles in one 
or more bays. It will be remembered that this hydro- 
electric plant on the Connecticut River, in the United 
States, was described in considerable detail in our 
columns in 1931, anc for this reason we have thought 
it well to describe an ingenious appliance which has 
been brought into use there for facilitating the resetting 
of the needle beams. 

The arrangement illustrated in Figs. 1 to 
annexed. It consists of a trussed frame suspended 
from the travelling gantry which is used to lift the 
needle beams, and it can thus be traversed along the 
dam from point to point. To the lower end of the 
truss is hinged a frame, constructed so that its end 
will rest, when lowered, upon the dam crest. On this 
hinged frame there is a platform, and the frame end 
under the platform is closed by a water-stop plate. 
Ladders give access from the gantry to the operator's 
platform below. At right angles to the stop plate, 
which is clearly visible in Fig. 2, is a keel plate, to be 
seen in that illustration and in Fig. 3, which serves to 
steady the frame in the flow of water. With the 
frame, or ‘ duck-foot,” lowered on to the crest, the 
water is spread as shown in Fig. 1, so that the needle- 
beam toe can be set in its socket, which is practically 
bare and clearly visible. Formerly it was necessary to 
allow a flood to subside almost completely before the 
needle beams could be replaced, although it is, of 
course, desirable for conservation purposes to replace 
them as soon as possible after the peak has passed. 
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With the beam setter it is possible to commence re- 
setting operations when there is still 5 ft. 6 in. of water 
flowing over the crest, so that a considerable saving is 
effected. The difference can be gauged from the fact 
that re-setting can now be done while the flow is as 
much as 30,000 cusecs, whereas formerly it had to be 
allowed to drop to 18,000 cusecs. 

At the end of each flashboard bay a pier has to be 
negotiated before work can be carried on further. 
In order to pass the piers the hinged truss is raised into 
the position shown in Fig. 3, and in dotted lines in 
Fig. 5, where it will clear the fixed structural work. 
Fig. 2 shows the stop plate about to be lowered to rest 
on the dam crest. Originally intended for use with 
needle beams only, the setter has, we understand, been 
still further developed so that it can also span the gap 
between beams to facilitate the setting of flash-boards. 
With an unpractised crew the cycle of setting a needle 
beam and moving on to the next position occupies about 
four minutes. 








Tue Work or THe Impertat Instrrute.—-The Annual 
Report of the Imperial Institute, London, 8.W.7, for the 
year ended December 31, 1933, which will be the last to 
be presented by Sir William Furse as Director, shows that 
the Mineral Section dealt with a wide range of subjects 
relating to almost every country in the Empire. A con- 
siderable number of inquiries related to such mis- 


cellaneous minerals as mica, barytes, diatomite and 
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refractories. The demand for ilmenite for the production 
of titanium white paint has also stimulated interest as to 

| possible new sources of supply and new markets for this 
material. 


Roap Trarric Leeisiation.—The effect of the Road 
Traffic Act, 1934 (Date of Commencement) Order (No. 1) 
which was made by the Minister of Transport on Tuesday, 
August 14, was to bring certain provisions of this measure 
into operation on Saturday, August 18. One of these is 
Section 9 (Zones of Silence) which enables regulations to 

| be made regarding the use of horns either by day or by 

night, generally or in particular localities. Another is 
Section 18 (Foot-Passenger Crossings), which provides 
that local authorities may propose schemes for crossing 
places for pedestrians, and that the Minister may make 
regulations regarding the precedence of vehicular and 
pedestrian treffic at them. 


Roapv-Orm CoNnsuMPTION IN THE Unirep STATES 
According to information published by the United States 
Bureau of Mines only 6,238,898 barrels of oil for road 
making were sold in that country during 1933, com 
pared with 8,264,824 barrels in 1932. This is ascribed 
partly to a slowing up of construction and partly to 
the substitution of asphalt for oil, especially on the 
less important roads. he fact that the consumption 
of asphalt increased from 2,425,000 barrels to 2,797,000 
barrels during the same period is an indication of this fact 
By far the greater part of the road oil used was made 
from domestic petroleum, only 11-6 per cent. being 
imported. 
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‘**ARROWS OF DESIRE.” 


WE are in the middle of the recess, summer vaca- 
tion, holiday season, or whatever we like to call it, 
and within a few weeks a number of our youth will 
be starting on a new phase of life, having ended 
their school careers last month. The question of 
what to do next has always been, and will always be, 
the concern of parents, and of late years has taken 
on a more serious aspect than in the less strenuous 
and more settled times of thirty or so years ago. 
The difficulty has not been eased by the general 
state of industry, nor by the fact that although years 
ago the number of professions for which a boy 
could be entered were commonly considered to be 
not more than four, to-day their number is vastly 
increased, while modern conditions of life tend 
perhaps more and more to make parents imagine 
that all their boys are destined to be successful 
engineers, if not great engineers. 

The circumstances in which we live necessarily 
bring both sexes into contact with engineering and 
science, from childhood upwards, and it is probable 
that in many ways the youth of to-day who is still 
undecided about a profession, may have a great 
deal of knowledge not possessed by leading engineers 
of the past. But it does not follow that for this 
reason he would make a success of engineering as 
his life calling, simply because, having started with 
this advantage, he will have a much more strenuous 
course to pursue. At the same time, as engineering 
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even more than, to the professions, aptitude, if it 
really exists, is a very great asset. 

At the recent Telford Centenary Exhibition, 
among the interesting material collected by Sir 
Alexander Gibb was a letter from ‘Telford to 
Miss Malcom, dated 1830, relating to the future of 
a youth whose merits, reading between the lines, 
Telford seems to have thought probably somewhat 
over-rated. In this letter Telford pointed out that 
there was no “short and hasty path to distinction,” 
that the “lottery is great and the valuable tickets 
few,” and that the slow process of an apprenticeship 
alone made possible the acquisition of skill, the know- 
ledge of materials and “ altho’ last, not least, a 
perfect knowledge of the habits and disposition of 
workmen,” without which there was little hope of 
an engineer attaining to success. Although a know- 
ledge of materials may now-a-days be acquired to 
some extent by different methods, and less stress is 
laid upon manual dexterity, all recognise that 
Telford’s essentials are cogent to-day, and most of 
us have probably followed very faithfully, although 
unwittingly, the lines laid down by this past master, 
in correspondence with parents in quite recent 
times. The colleges, it is true, give youth a better 
start than was formerly its lot, but knowledge of 
the scientific side is not everything—there must be 
the ability to apply, and the knowledge of men. 

The fact, therefore, that a boy appears to have a 
turn for mechanics is of little value as a guide, and 
self-determination may prove as unsuitable for the 
modern youth as it has done in the case of some 
nations. It is for the educationalists, while the boy 
is with them, to form and develop latent charac- 
teristics of value, and for the colleges later to con- 
tinue the task by giving the adolescent knowledge 
which will carry him forward on some particular 
path chosen. 

With the usual present-day desire to reduce 
everything to an orderly business, rather than to 
leave it to chance, efforts have been made in various 
ways to reduce the risk of turning out misfits. In 
some cases at home pamphlets have been drawn up 
on the best steps to be taken to train for some 
branch of the profession ; in the United States, some 
time ago, an excellent little pamphlet of advice was 
issued by Engineering Foundation. A much more 
thorough attempt than any other to contribute to 
the problem is that which has produced a volume en- 
titled Vocational Guidance in Engineering Lines.* The 
history of this is interesting. The book is sponsored 
by the American Association of Engineers, and is 
edited by Dr. J. A. L. Waddell, the late Mr. Frank 
W. Skinner, and Professor H. E. Wessman. The 
first two have been familiar to our readers for many 
years. It is well known that during his long and 
very eminent career, Dr. Waddell has paid particular 
attention to ways and means of helping on youthful 
colleagues in the profession, has always been in- 
terested in the matter of their training, and ready 
to give advice and guidance as a result of his very 
ripe experience. Many of his publications and 
addresses have been directed expressly to the 
younger men, but many years ago now, not satisfied 
with what he had done, he began seriously to 
consider the preparation of a volume dealing with 
the selection of careers within the profession. 
Although Dr. Waddell settled down to the task and 
collected material for it, it proved too much for him 
single-handed, in view of the other numerous calls 
on his time, and for a while the project was suspended. 
Actual progress on the idea dates, we understand, 
from the time when, the need of such a book having 
been definitely recognised by the American Associa- 
tion of Engineers, that body appointed a small 
committee of the three editors named to settle 
down seriously to its production. The volume has 
taken some time to prepare, but the result is excel- 
lent. It can clearly be criticised, but the points in 
its favour far outweigh those against it. 

The book is the outcome of the realisation that 
there was a continual large-scale economic wastage 
through unsuitable boys being sent to engineering 
colleges and, after partial training, finding it neces- 
sary to seek some other career. From reliable 
statistics, it is shown that in the United States no 
less than 42 per cent. of such students drop out 
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after their first year and only 37} per cent. of thosee| THE DETERMINATION OF VOLATILE ings showing a gradual loss differing entirely from 


who enter finally complete their course successfully. 
Compared with this country, these figures are prob- 
ably high, but the effort to make available, by way 
of reading matter for parents or students, or as 
groundwork for courses of lectures, information 
regarding the somewhat exacting requirements of 
the profession will be appreciated both inside and 
outside its country of origin. By means of college 
lectures, students would be assisted, when the time 
came for them to decide, in making a choice with 
a good idea of what would be subsequently involved. 
Naturally, it is the American aspect which pre- 
dominates, but this in many respects does not 
restrict its applicability elsewhere, with the exercise 
of a little judgment, any more than the fact that 
the contributors at times advance views with which 
the editors in a footnote decline to associate them- 
selves. After all, engineering is much the same the 
world over, and the conditions described can with 
some discrimination be applied to work within, for 
instance, much of our wide-flung Empire. The 
book is composed of a number of chapters in which 
each of the major branches of the profession, and | 
many of the smaller, are dealt with by experts of | 
national and in many cases of international reputa- | 
tion. Though written in a variety of styles, and 
with some diversity, perhaps, of aim in life, these 
several contributors portray what are the essentials 
to aim at in training and the best steps to take sub 
sequently to make as sure as is humanly possible of | 
some progress up the ladder of life. It is pleasing | 
to note that is not taken to mean the | 
accumulation of a fortune, and many are the warn- | 
ings that, if this is the objective, some other profession 
had better be sought. 
On the other hand, the ideal is kept to the fore | 
that the engineer's reward is rather to be found in 
the satisfaction of the creative instinct and of that | 
due to good work well done, as well as to the fact | 
that thereby the engineer is serving his fellow men | 
in making a contribution to civilisation. In this 
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MATTER IN COAL AND COKE. 


Amone the tasks that the analyst is called upon 
to perform, there are few in which it is so difficult to 
obtain accurate and concordant results as in the 
determination of volatile matter in solid fuels. A 
small sample of finely ground coal—so finely ground 
as to contain a substantial proportion that can 
be readily carried away by the slightest current of 
air-——and weighing but one gram, is placed in a 
platinum crucible, generally some 20 or 30 times its 
volume. The crucible is placed either in a furnace | 
heated to 950 deg. C. (American method) or over a 
strong laboratory burner, and is heated until gas 
ceases to be evolved. Some methods prescribe | 
heating for a definite time, others prescribe heating 
for one minute after the visible flame disappears 
from the hole in the crucible lid. The crucible is| 
then allowed to cool and the loss in weight is noted. 
First, of course, the coal must be dried because 
hygroscopic water is not to be counted as volatile | 
matter. Therein lies the first source of possible | 
error; in drying coal, unless air be rigidly excluded, | 
oxygen is absorbed, a portion of the volatile con- | 
stituents is removed by oxidation, and the dried | 
coal does not give the same figure as the unoxidised | 
material. As soon as weighing commences, the dry | 
coal begins to pick up moisture from the atmos- 
phere, which it does at so rapid a rate that even on 
the scale-pan of the usual laboratory balance con- 
taining calcium chloride as a desiccating agent, the | 
weight visibly increases during the operation. 

Very shortly after the first application of heat to | 
the crucible, vigorous evolutien of gases com-| 


| mences, and when the gases catch fire as they escape 


from the crucible lid the presence of minute sparks | 
shows that particles of coal are being carried away. | 
The gases themselves are readily decomposable by | 
heat, and as they come into contact with the hot 
sides of the crucible decomposition occurs with 
liberation of carbonaceous solids, a considerable 


| volatile matter. 


the volume will appeal to many of our own race, | layer of which is deposited upon the sides and lid of | 


which has been so conspicuous for the services it| the vessel. As this carbon is weighed with the resi- 
has rendered and still renders to countries which are | dual coke after the test it is not included as volatile 
less advanced, while the theme is identical with that | matter, although strictly speaking it should be. | 
which runs through the oft-quoted and perhaps | Clearly, moreover, the extent of the deposit will 
rather overworked sentence in the Charter of the | Vaty with the surface area of the crucible em- 
Institution of Civil Engineers relative to “ the art | ployed and with the temperature to which the 
of directing the great sources of power in Nature sides were heated. The liberation of gases from coal 
for the use and convenience of man.” Whatever | 2nd coke is not an instantaneous reaction, completed 
may be the attitude of others, there is some inherent | ® each temperature at the moment that tempera. | 
characteristic in the British race which puts service | ture is attained, but follows the usual laws of chemi- | 
and use in the world high among its ambitions— | ¢@! reaction so that it is theoretically complete only 
and to us engineering makes another racial appeal | 4fter an indefinite time. Some chemical reactions 
in the spice of adventure with which all its work is | 4te for all practical purposes complete after a 
flavoured. | fraction of a second ; the decomposition of coal is | 
Kipling’s “If” ends, it will be remembered, on | not of this category and quite a considerable inter- 
the note, “ You'll be a man, my son ”—not a great| Val of time elapses between the attainment of a/| 
ven temperature and the completion of the evolv- | 


. . . . | : 

man, and Paul appeals to the same instinct in his | 8! ‘ 
Quit you like men.” It is this aspect which is | tion of volatile matter at that temperature. It has| 
put first in this book. Blake's “* Arrows of Desire ” | been found, for example, that at a temperature of | 
should be in the quiver of every youth, and it is | 900 deg. CU. a coal was still evolving measurable 
to be hoped that for years to come there will be | amounts of volatile matter after being heated at | 
men whose determination it will be not to cease | that temperature for no less than 390 minutes. | 
from mental fight, not let sword sleep idle in their | Finally, it must not be forgotten that the residue | 
hand till they have contributed something to the left in the crucible is highly oxidisable at high | 
building of Jerusalem. temperatures and that the lid of the crucible is| 
Coming down from Darjeeling recently, a visitor rarely air-tight--even neglecting the hole in the 
missionary whose room had faced Kinchenjunga, | Centre necessary to allow the evolved gases to escape. 


said how the great peak was a constant reminder to 
him that there were many heights yet unattained, 
and much land still waiting to be possessed. So 
in the domain of science and in the more material 
realm of engineering, there still remain heights to 
be reached, and fields to occupy. We are never 
near finality in directing the great sources of power 
in Nature. 

It is stated in the biography of Sir Ernest Shackle- 
ton, the Antarctic explorer, that his great ambition 
was that he might follow his ideals worthily. It is 
the educationalists’ privilege to instil the same 
desire into the rising generation. The object of this 
work is similar as concerns “ engineering lines,” 
and we feel assured that it will contribute to this, 
no less than to a reduction of economic wastage, by 
making more widely known both sides of the picture, 
instead of careers being decided, as they so fre- 


The more prolonged the heating, therefore, the | 
greater is the chance of loss of residue by oxidation. | 

With so many uncertainties it is not surprising | 
that twenty years ago in many laboratories two 
volatile matter determinations upon coals were not | 
expected to agree nearer than within 5 per cent., | 
whilst even to-day the American Society for Testing 
Materials allows deviations of 1 per cent. for coal. 
For coke the permitted deviation is 0-4 per cent., or 
more than the total volatile matter content of| 
many blast-furnace and bee-hive cokes ! 

In an endeavour to eliminate some of these errors, 
two American chemists, Messrs. F. W. Schwartz and | 
J. L. Rosenholtz, working at the Rensselaer Poly- | 
technic Institute, have compared the results 


| the loss by oxidation and far in excess of the per- 
centage of volatile matter.”” Argon, on the other 
hand, proved highly satisfactory, and did not 
react with coke. By heating the sample m a current 
|of argon the difficulty of oxidation of the sample 
|if the test be prolonged beyond its unknown 
theoretical end-point can be avoided. It was found, 
however, that when using argon all the weighable 
volatile matter from the coke passed over within 
one minute and from coal within three minutes. 
This result gives rise to some doubt, and it is pos- 
sible that more refined methods would show that a 
longer time is really required for absolute expul- 
sion. The use of argon, of course, is not generally 
possible on account of limitation of supply, but the 
experimenters claim that an alternative method 
which they recommend gives an almost equally 
accurate figure. In the procedure they adopt, they 
heat a weighed crucible containing one gram of the 
sample for seven minutes at 950 deg. C., cool and 
reweigh it; it is assumed that the loss in weight 
found is the resultant of the evolution of true 
volatile matter and loss by oxidation. The crucible 
and its contents are then reheated for a further 
seven minutes and it is assumed that the léss in 
weight during the second period is due to oxidation 
only ; this is subtracted from the first loss to give 
the true volatile matter content. The authors’ 
calculation is, however, designed arbitrarily—and 
to judge by the published results, not altogether 
correctly reduce the ascertained figure for 
Instead of subtracting the weight 
lost in the second heating from the weight lost in 
the first heating, they calculate the weight lost in 
the first heating as a percentage of the coal taken 
and subtract from it the weight lost in the second 
heating calculated as a percentage of the residue 
left after the first heating. Thus, according to ex- 
perimental data given, the volatile content of a 


to 


| bituminous coal is 32-75 per cent. by the authors’ 


method, but it would be 34 per cent. by what 
appears to be the more rational method. It may be 
noted that the authors’ figures calculated by their 
method are always lower than those shown by direct 
heating in argon. 

Some interesting points arise from this work. 
One is that, since combustible volatile matter is 
being evolved in quantity during a considerable 
portion of the first seven minutes, oxidation of the 
coke residue cannot occur to anything like the 
same extent as during the second heating period. 
Further, the correction, which appears to be 
reasonably near for coke, is too great for coal; it 
is significant that in every instance the authors’ 
figures obtained by the intermittent method are 
lower than those derived from the argon method, 
and the higher the volatile content of the initial 
sample, the greater is the discrepancy. It is hardly 
likely that all the volatile matter is expelled during 
one or even two seven-minute heating periods, and 
the very considerable divergences between the 
argon figures and the “intermittent heating” 
figures for bituminous coals suggest that there is 
something in this objection. If, however, the 
authors are correct in stating that when heating in 
argon “all the volatile matter was observed to pass 
over within a minute for coke and three minutes for 
coals,”’ is it to be inferred that the chemically inert 
argon possesses in some way the property of increas- 
ing the rate of decomposition of the volatile-yielding 
constituents of coal and coke ? This would indeed 
be a discovery of general scientific interest, but it is 
hardly one that can be confirmed by the crude 
methods of volatile-matter determinations in 4 
crucible. 








THE NATIONAL PHYSICAL 
LABORATORY. 
(Continued from page 178.) 
WitituM Frovupe Laporarory. 


Test Work—Coaster Research.—The important 
| contributions of tank researches on ship performance 


obtained by heating coal and coke in air by the usual | towards the general advance of technical knowledge 
methods of the American Society for Testing| have been giver serious consideration during the 
Materials with results obtained by heating in nitro-| past year by the Advisory Committee for the William 


quently are, on a somewhat distant acquaintance | gen and in argon. It was found, rather surprisingly, | Froude Laboratory from the standpoints, first of 


with one only. 


that nitrogen reacts with coke, “ successive weigh- ' promoting international co-operation among the 
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experimental establishments of the various maritime 
nations, and secondly of keeping shipping firms in the 
closest possible touch with the progress of research 
work. It may be remembered, as bearing on the 
former aspect, that a meeting of representatives 
of the tanks of different countries was held in 
Holland in 1933, at which it was agreed to adopt 
a uniform method of correcting model results in 
forming estimates of the power necessary for ship 
propulsion. In the same connection, the representa- 
tion of foreign ship-testing laboratories at the July, 
1934, meeting of the Institution of Naval Archi- 
tects is noteworthy.* As regards the second 
objective, it is of interest to record that the member- 
ship of the Advisory Committee of the Froude 
Laboratory was extended last year by the inclusion 
of Captain K. Macdonald, representing the Honour- 
able Company of Master Mariners, and Mr. A. R. T. 


Woods, representing the Worshipful Company of| of the waves, and of such magnitude as to call for 


Shipwrights. On the technical side, the recogni- 
tion of the importance of the industrial applications 
of tank research is reflected in the large proportion 
of the Laboratory’s past and present work which is 
devoted to the improved economy of ship propul- 
sion, Definite advances in knowledge of correct 
ship and propeller forms, centering mainly round 
cargo vessels, have recently been achieved, and 
excellent results are being obtained in service with 
ships built on lines evolved at the tank, and fitted 
with propellers designed on the basis of tank 
research, Work at present in hand is extending 
these advances to high speed and twin-screw vessels, 
and the increased knowledge now available enables 
not only the lines of the hull, but also the design of 
propeller, frequently to be improved before the 
proposals of shipbuilding firms are submitted to 
model tests. The amount of such test work shows a 
distinct increase in 1933 by comparison with the 
three previous years. Of the 45 hulls submitted, 
more than half were modified initially, and in sub- 
sequent tests 1 was improved by 20 per cent. to 
30 per cent., 8 by 10 per cent. to 20 per cent., and 
17 by 3 per cent. to 10 per cent. In all, 37 designs 
were improved by over 3 per cent. as regards power. 
For several cases, where propeller results were 
known, calculations have been made to ascertain 
the adjustment required in the pitch of the pro- 
peller in order that it should work at the revolutions 
most suitable to the engine, and when necessary, 
suggestions have been made to the builders with the 
object of ensuring that engine, propeller and hull 
work together with good economy throughout. 
The types of vessels tested include liners, cross- 
channel steamers, ferries and a variety of fast and 
tramp cargo boats. 

A research on coastal vessels, typical of the 
attention being given to the development of the 
economical ship, has been conducted on a series of 
six models in which the proportions and fullness 
were varied systematically over a range of pris- 
matic coefficient from 0-689 to 0-827, Kach model 
was fitted with a rudder, an internal propulsion 
year, and a sternpost having a streamlined fin on 
the forward side. With a four-bladed propeller of 
unit pitch ratio, each model was tested under load 
and ballast conditions and at three different trims, 
in ballast, to take account of different positions of 
machinery, The results show that a critical 
fullness exists, corresponding to a prismatic co- 
efficient of about 0-75 for the adopted proportions, 
above which the performance falls off appreciably. 
In load condition, models with greater fullness 
carried a mass of water at the stern, eddying so 
that scraps of paper and, in some cases, air were 
drawn down into the screw. The wake also changed 
at this critical fullness, giving rise to unstable 
conditions astern of the models. The streamlined 
fin, as compared with the square sternpost of normal 
pattern, was found to improve the propulsive 
efficiency by 7-5 per cent. in the loaded models, 
and by 9 per cent. to 10 per cent. for models in 
ballast. This gain is achieved partly by a slight 
reduction in propeller revolutions, but mainly by a 
reduction in the thrust necessary for propulsion due 
to the smaller head resistance of the streamlined fin, 
in comparison with that of the square stern-post. 
lhe most recent work in this subject deals with the 


| tions in relation to the shapes of the sterns of the 
vessels, 

Wave and Wind Resistance.—For a considerable 
time the attention of the Froude Laboratory has 
been engaged, both in tank tests and in observations 
of the performance of actual ships, on the general 
problem of the influence of waves on resistance, 
propulsion and pitching. Recent experimental 
work on this subject has been concerned principally 
with the action of a screw propeller in rough water, 


placement, 450 ft. long and capable of 14 knots 
at sea. The model had a cruiser stern and was 
fitted with the usual type of unbalanced rudder 
without fin plates. 
increase of hull resistance experienced in rough 
water is approximately proportional to the height 


an increase of 7 per cent. to 10 per cent. in pro- 
pulsive power to maintain the speed of the full-size 
ship in a sea where the waves are about 6 ft. 6 in. 
high. Comparative propulsion tests in rough and 
smooth water showed no material change in the 
interference between hull and screw, and further 
revealed that the thrusting power of screws of the 
same diameter and pitch, but different shape and 
blade section, was only slightly affected by the pitch 
and heave of the model. Even when the diameters 
of the model screws were varied, the pitches being 
correspondingly adjusted so that the revolutions 
were approximately the same for all of them at the 
same speed, no great difference of propulsive effi- 
ciency, due to rough or smooth water, was observ- 
able up to speeds corresponding to 12 knots on the 
full scale, although the efficiency was lowest for the 
screw of smallest diameter. For the actual ship 
represented, screws between 17 ft. and 18 ft. in 
diameter were found to be the most efficient, both 
in rough and in smooth water, at speeds up to 
12 knots. Above this speed, the experiments 
showed that the screw diameter required for the 
highest efficiency in rough water is somewhat larger 
than that in smooth water. A comparison of these 
model results with the performance, in rough and 
smooth sea, of the vessel represented has given 
agreement within the limit of experimental error, 
so that the general indications of the small scale 
trials can be applied with considerable confidence. 
The tank trials have further provided a basis for a 
theoretical consideration of certain of the factors 
underlying the seaworthiness of vessels. The 
pitching and heaving of any ship in rough water 
have been examined mathematically, regard being 
paid to the effect of changes of ship form on 
the amplitude of pitch and heave. The analysis 
indicates the lengths of ship that are advantageous 
or disadvantageous in relation to the length of the 
waves through which it is being propelled. 

One of the remarkable points which have emerged 
from the above-mentioned tank experiments is that 
the marked hump in the resistance-constant curve 
for a vessel in smooth water, associated with the 
waves generated by the motion of the ship, is 
flattened out in the curve representing resistance in 
rough water. Further light on this interesting 
feature has been thrown by the results of a mathe- | 
matical investigation of the wave resistance, in | 
smooth water, of three-dimensional forms. As a 
means of simplifying the mathematical treatment 
of this very difficult problem, while at the same 
time approximating to a ship’s hull, the form at 
present under consideration has vertical sides and 
has arcs of parabolas for level lines at bow and stern, 
joined by a parallel middle body. The analysis 
has shown the reason why the humps and hollows 
in the curves of resistance-constant occur at speeds 
materially higher than those at which the wave 
interference is a maximum and minimum respect- 
ively. The calculated profiles of the waves from 
bow, shoulder and stern of this form are in good 
agreement with those observed with a deep-draught 
model of the same plan, towed in the tank. Similarly, 
the measured and calculated resistances are in good 
agreement ; and on the whole it may be concluded 
that the actual genesis of the wave system is to be 





eflects of variations in propeller design and revolu- | 








* See ENGINEERING, vol. exxxviii, page 44 et seq. (1934). 


explained by the classical theory of hydrodynamics. 
A recent extension of the theoretical work relates 


for a distance equal to three-eighths of its length, 
and aft of the form for one and a quarter lengths. 
The corresponding measurements show, especially 
at low speeds, a reduction of the amplitude of the 
wave at a distance aft of the form, which is clearly 
an effect of viscosity in damping out the wave 
system. 

A subject which has come into prominence of 
late in relation to the resistance and manceuvring 
qualities of ships is the wind pressure over the 





the subject of the tank tests being the model of a | deck houses and the exposed parts of the hull. In 
single-screw express cargo ship of 14,240 tons dis- | the case of large passenger vessels presenting large, 


| irregular areas, not only to the natural wind, but 
also to the relative head wind created by their 
pom quite considerable, speed, the air resistance 


It has been found that the | proves to beso appreciable a proportion of the overall 


propulsive resistance as to warrant considerable 
care and precaution in the design and distribution 
of deck structures. The problem has been studied 
at the Froude Laboratory by experiments in which 
models representing the out-of-water parts of ships 
were towed upside down so as to be immersed in 
the water of the tank. In addition to the air 
resistance in the direction of motion of the ship, 
the forces resulting from the action of oblique 
winds on a moving ship have also been considered. 
Finally, experiments have been undertaken to 
study the motion of a vessel under wind and water 
forces in dynamical equilibrium, involving the 
additional forces brought into play by the yaw 
of the vessel and the use of the helm necessary to 
maintain a straight course. By analysis of a long 
|and comprehensive series of tests, in which super- 
structures of different kinds were varied as regards 
shape and grouping, a simple method has been 
evolved for calculating the steady motion of a ship 
under the action of a wind of any speed and direc- 
tion, and hence for estimating the rudder angles 
required to steady the ship, and the hull and rudder 
forces involved in maintaining a balanced course. 
The main factors affecting ship performance in 
respect to wind resistance have been found to be 
the ratio of air resistance to water resistance under 
calm air conditions; the ratio of the longitudinal 
projected areas above and below water; the ratio 
of broadside to ahead wind resistance for the same 
relative wind speed; the type of rudder and the 
ratio of rudder area to the projected longitudinal 
area of the ship below water; the ratio between 
natural wind speed and ship speed ; and the angle 
between the ship’s course and the wind direction. 
When the wind speed is large in relation to ship 
speed, it has been discovered that equilibrium is 
not always possible, and with certain wind direc- 
tions it will prove impossible to maintain the ship 
on a straight course. From experimental trials, 
the interesting fact has emerged that, in a single- 
screw ship, the fin in front of the rudder is very 
effective in reducing the amount of helm required 
to maintain equilibrium on a straight course, and 
this, in turn, reduces the secondary resistances 
due to wind. The influence of a fin forward of the 
rudder presents points of wider interest than those 
concerned solely with wind resistance, and during 
the year the attention of the tank staff has been 
engaged in determining, for a single-screw ship, 
the effect of varying the proportion of area of rudder 
to area of middle-line fin, the total area of fin and 
rudder being maintained constant. This last 
investigation is part of a general research into the 
factors affecting the mancwuvring of ships, in 
connection with which some important results 
relating to the performance of semi-balanced 

rudders in twin-screw ships have already been 

obtained. 

Screw Propellers.—An important section of the 

Froude Laboratory research programme is devoted 

to various aspects of screw-propeller design and 

performance. As the outcome of trials in open 

water, with series of model screws in which the 

various characteristic features are systematically 

varied, a reliable basis of knowledge is now available 

on which screws may be designed, and blade-sections 

selected with confidence for all single screw and 

some other types of vessels. The application of 

these tank data are being applied on the full scale, 

and have been found to lead to the design of highly- 

efficient single-screw ships. The propeller tests are 

being extended to take account of the mutual 











to the central wave profile forward of the form 
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interference between screw and hull, and work 


now in progress on screws employed to propel, by 


1s 


means of electrically-driven, recordmg machinery, | 


a 24-ft. model hull of 0-74 prismatic coeffic ient, 
representing a 400-ft. ship travelling at 12 knots 
and 14 knots. As regards twin-screw propellers, 
a research is in hand to ascertain the general effect 
of propeller diameter and revolutions on ship 
efficiency, and to study the influences of propeller 


position and shape of the after end of the ship. | 


The hull form chosen for this work represents a 
600-ft. liner of ordinary type with raised counter, 
of prismatic coefficient 0-65, which is internally 
propelled by the screws under examination at 
speeds corresponding to 21 knots and under. 

Mention may be made, in conclusion, of a general] 
study, by the Froude Laboratory, of the phenomena, 
causes and cure of propeller cavitation. Three 
ships’ propellers exhibiting marked cavitation have 
been inspected during the year, and one experi- 
ment, in which the blade shape of a large liner’s 
screws was modified, has proved successful in at 
least greatly reducing cavitation. Laboratory work 
on this subject is being conducted with the aid of 
the recently-completed Lithgow Propeller Tunnel, 
the demonstration of which provided one of the 
most attractive exhibits at the annual imspection 
by the General Board on June 26. The working 
section,* in the upper limb of the tunnel, is provided 
with glass windows, through which the onset and 
progress of the cavitation occurring with a model 
serew can be observed as a stream of bubbles passing 
dlown the wake. More detailed visual examination 
of the phenomena is possible by the aid of a suitable 
stroboscopic device. For the complete performance 
unalysis of model screws working in the propeller 
tunnel, apparatus is provided which measures the 
speed, thrust and torque transmitted by the variable- 
speed driving motor to the screw-shaft. The latter 
passes horizontally into the observation chamber of 
the tunnel through a loose-fitting gland of appro- 
priate design. The Lithgow Tunnel is as yet barely 
out of the experimental stage, but its operation is 
satisfactory in all major respects, and it undoubtedly 
constitutes a most valuable addition to the resources 
of the Laboratory. 


(7'o be continued.) 
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Klements of Heat Power Engineering. By W.N. Barnarp, 
F. O. Etuenwoop, and C, F. Hiasurretp. Part I. 
Steam Generating Apparatus and Prime Movers, Fuels, 
Combustion and Heat Transmission. [Price 34s. net.] 
Part Ul luxiliary Equipment, Plant Ensemble, Air 
Conditioning and Refrigeration. [Price 28s. net.] 
New York : J. Wiley and Sons, Incorporated. London : 
Chapman and Hall, Limited 

Tnese two volumes, together with a volume, 
Part 1, which deals with the principles of thermo- 
dynamics, form a comprehensive treatise on the 
subject of heat power engineering. The present 
issue is the third edition of a work by Professors 
Hirshfield and Barnard, and has been completely 
rewritten by Professors Barnard and Ellenwood, 
both of Cornell University, U.S.A. Dr. Hirshfield, 
one of the original authors and formerly Professor 
of Heat Power Engineering at Cornell, is now, as is 
known to our readers, Chief of the Research Depart 
ment of the Detroit Edison Company. 

All who keep themselves conversant with the 
literature of heat power engineering, particularly 
as regards the developments of steam power plant 
and steam generation that have accompanied the 
rapid growth of the large power station, must have 
some knowledge of the important papers contri- 
buted to the America: Society of Mechanical 
Engineers, and of the prominent part taken in these 
contributions and in the discussions upon them by 
the authors of the present work. The authority with 


which they speak is recognised, and in these volumes | 


they have incorporated a wealth of material which 
summarises and sets in due perspective the substance 
of a wide range of professional papers and articles. 

Part II is intended primarily, it is stated, as a 
text-book for college use; the assimilative powers 


that could digest this book in the compass of an | 


ordinary college course must, however, be rather 


* See ENGINEERING, vol. exxxvi., page 201 (1933) 
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| exceptional. Possibly American students have | 
remarkable powers in that direction or their courses 
may It is safe to say that the volumes 
are likely to find their chief use in providing practis- 
ing engineers with an up-to-date and full survey 
of the subject, while their design for college use 
has resulted in the subject matter being adequately 
correlated and its relation to fundamental principles 
clearly explained. Numerical examples and prob- 
lems are worked out, and questions are set, to which 
answers are given, so that the needs of those to 
whom aspects of the subject are unfamiliar are 
catered for, and this must apply to many who wish 
to follow methods of analysis and investigation 
which have been developed since their own college 
days. 

As regards the scope of the volumes, it must 
| suffice to say that in Part IT the principles of steam 
| turbines, steam engines, valve gears, governors, 
| fuel, combustion, grates, furnaces, and steam- |only. 
generating plant are dealt with. The treatment is| With these reservations, this is an excellent 
chiefly from the point of view of applied thermo- | addition to the works on quantity surveying and 
dynamics ; the design of components for strength | will be of the greatest value to junior members 
and rigidity is not dealt with. Fuels and com- |of that profession, and it should also be read by 
bustion, and the explosion and detonation of! engineers who wish to maintain close contact with 
gaseous and liquid fuels in engine cylinders are | all sides of building work. 
discussed, but the internal-combustion engine 
(which has been dealt with in Part I) is limited, in | 
Part II, to a chapter on the burning of oil in high- 
speed engines. The particular value of Part IT) 
lies in its inclusion of such distinctively recent work 
as heat radiation in furnaces, the combustion of | 
pulverised fuel, and the analysis of heat trans- | 


or, in boilers and superheaters. . .:.... | Year has it been definitely settled that the Institute 
Part III, a separate volume, is entitled Auxiliary | : “eg ‘ . 
pitts ae ei ee - - | is to remain at the Adlershof aerodrome near Berlin. 

Equipment, Air Conditioning and Refrigeration. | . : : eetel i : 

: ; . a One immediate result of this decision is that certain 

It covers a wide and diverse field. The flow of | : a : 

> berg . : necessary additions to the laboratories and experi- 
fluids is first dealt with, the treatment being essen- le . 

- ag ef mental equipment can be undertaken, and a start 
tially modern; this is followed by a chapter on has already been made with the installation of two 
draught, fans, and chimneys. These, with the : ; : 

wry plants for performance and destruction tests of air- 
chapters on condensers, feed heaters, traps and the ne r ‘ : i 
rer . ; ; : screws. ‘Two more wind tunnels are also in course 
treatment of boiler feed water will be of particular | Se ie Sanibel atin atten t 
iatement te tim aber unaienh énainass. ' Thee of construction, one of small size and the other an 
ren pn Boas AL smn at onepeb pe seen ..| exceptionally large tunnel with a jet of elliptical 
follow chapters on the properties of mixtures of air : iene on mg a 
> . , section measuring 23 ft. by 16 ft. In contrast 
and water vapour; on air cooling and cooling|_ . . , : . r 
eneieeitt ‘ Soyer Remy pre Sour yrmresenre, with this expenditure, some economy has been 
| towers; on steam power-plant genera’ arrange | achieved by reducing the amount of scientific 
ment, location, and economics; on ventilation, ateniad vublished in the Yearbook for 1932, the 
heating, cooling and air conditioning; and finally J bo 

sii dim ‘eallentinnie: ~ | result being a more slender volume than has appeared 
oie - 7 rt “ oat Enclish engi ie heaton in previous years. Apart, however, from a some- 

Ne ee ee ee what inferior appearance due to the inclusion of 
that they frequently lag far behind the Technical sideatintin alt od: Gemp-anmenateies eidhtidinch amie, ie 

Press and papers in the Proceedings of the Institu- = : ring * on I ape 

: Tk : le. littl i te only change is that a greater proportion of the 

ae. rer} Se PN Hae “v1 ” the : reports are given in abstract than has formerly 

eeenearee- of the Wety SRESTES CENGINS OF SES?) ween the practice, and the tradition of presenting 
| transmission in a form suitable for engineers in peeing : . . 
| : . aaa ‘s in thi a complete survey of the work of the D.V.L. has been 
text-books of English origin. It is in this respect, adequately maintained. The results of about 
as well as in the general précis it gives of the present- 200 investigations, most of which are not elsewhere 
| day atate of knowledge a ae heat meg available, are contained in the Yearbook. Of this 
| plant problems, that this treatise of Messrs. Barnai *| imposing total, the 53 which are reported at length 
| Ellenwood and Hirshfield is worthy of the attention | a ieee = —aapan as agree lif 
| of British engineers comprise the major part of the volume and exemplif, 
‘ = rather strikingly the great variety of physical 


pager er : ; 
| While it is American, and refers chiefly to data : ; 

y research which nowadays has a bearing on the 

development of aviation. 


| of American origin and discusses American practice, 
Is . . 
| its outlook is by no means narrow, and the work it . . ; . 
ft : : ; er One of the greatest advantages of the situation of 
| includes is of world-wide significance. Both volumes . algo c~ 
: “er : the D.V.L. at an aerodrome is the facility with which 

| are well provided with references to original articles | ~ ointly he full 
|and papers, the printing and illustrations are good experiments can be conducted jointly on the fu 

we . 8 , *!and model scales. An excellent example of this 
co-operation is provided by an investigation into 


| and each has a well-detailed index. 
the influence of the slipstream from a tractor air- 
screw on the characteristics of aeroplane wings. 
Two machines, a Junkers low-wing monoplane with a 
two-bladed screw and a Heinkel seaplane with a three- 
| Tur task of preparing an efficient Bill of Quantities | bladed screw, were fitted with thrust meters in the 
|calls for a patient and orderly attitude of mind. | airscrew hubs and tested in flight. Exploration of 
| This may be said of any work of analysis, but there | the slipstreams furnished data for subsequent wind- 
is no doubt that a systematic approach is particu- | tunnel measurements of the lift and drag of model 
larly necessary m building work, owing to the wings exposed in the slipstream of a small-scale 
numerous trades and different materials employed. propeller. Other model experiments have served 
The importance of “system” is emphasised in | to check a theory of airscrew-blade vibration, whilst 
this book, which is written mainly for students |a series of full-scale tests on variable pitch pro- 
jand for the younger members of the quantity pellers have yielded useful results. Most of the 
surveying profession. Architectural Building Con-| aerodynamic research is concerned with general 
struction, Vol. i, The Cottage, by Jaggard and| problems of stability and control, but two note- 
Drury, familiar to most students of architecture | worthy full-scale trials relate, respectively, to the 
and building, is used as a basis, and quantities | performance of wings fitted with automatic Handley- 
for the cottage are prepared in full. The principles | Page slots and to the spinning characteristics of @ 
of taking-off, squaring, abstracting, and billing| Focke-Wolf “ Bussard”’ machine. Some of the 
are discussed and subsequently described step by | most interesting reports relate to the statics ol 
step. A list of items and clauses usually included | aircraft. The impact effects of one-wheel landings 


in preliminaries is given, and a specification for the 
electric-light installation has been specially contri 
buted. 

The drawings and details, from which the quan- 
tities were prepared, are included in the book, 
although most of them have been published before. 
They are exceedingly clear and complete ; far more 
so than is usual in practice. 

Many points on these detail drawings are open 
to criticism, and it is a little unfortunate that the 
opportunity was not taken to revise them and 
bring them more into line with present-day 
methods. The use of 13}-in. and 9-in. external 
walls, wood lintels, trimmer arches and somewhat 
extravagant joimery is now rare in buildings of 
|this kind. No doubt changes were purposely 
avoided in order to maintain contact with the 
earlier volumes, but many readers may not have 
seen them and may refer to this present volume 


' 

be lonyver. 
| 
| 
| 
| 
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Jahrbuch 1932 der Deutschen Versuchsansialt fir Luft- 
fahrt, E.V. Edited by Dr.-Ing. Witnetm Horr 
Munich and Berlin: R. Oldenbourg. [Price 35 marks. | 

THE most favourable situation for the German 

Experimental Institute for Aviation has been in 

dispute for some considerable time, and only last 





is, 


| Quantities in Architectural Building Construction. Vol. 1. 


Drury and GrawaM Doyie. Cambridge : 


[Price 6s. net.] 


| By F. E. 


| University Press. 
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and the optimum pressures in land-plane pneumatic 
tyres, for example, are both novel subjects for 
inquiry. A treatise on structural frames with 
diagonal bracing and an analysis of the Miiller- 
Breslau elasticity theory of a rigid airship structure 
should prove serviceable to designers, whilst an 
experimental investigation of the strength of ply- 
wood has provided numerical data of value to 
veneral, as well as aeronautical, engineers. Perhaps 
the most widely interesting report, however, is that 
dealing with the German inquiry into the accident 
to a Junkers F13 aeroplane at Meopham in July, 
1930. The results of the extensive experiments 
conducted by the D.V.L. are in some respects at 
variance with the findings of the British inquiry, 
and the German conclusion is that fracture of the 
left wing, as the result of a violent gust of wind or 
of a too rapid involuntary “ flattening-out,” is a 
more acceptable explanation of the accident than 
the ‘ tail fracture by buffeting * theory advanced in 
England. 

In addition to work, like the foregoing, of an 
essentially aeronautical character, the scope of the 
D.V.L. test work includes engines and materials of 
construction. There are papers, for instance, on the 
rate of flame propagation in spark-ignition engines, 
and on the measurement of torque, friction and 
vibration of internal-combustion engines. Valuable 
and interesting work, similarly, has been carried out 
on the structural strength of panels of light-alloy 
sheet, and on the properties of safety glass, aircraft 
fabrics, dopes and treated wood. In connection 
with the latter, a method of testing fireproof qualities 
has been developed and yields most interesting com- 
parative results. In the field of aerial photography, 
attention is being successfully directed to improved 
methods of perspective surveying, whilst laboratory 
experiments are leading to increased sensitivity of 
photographic emulsions. Research on the aero- 
nautical applications of electrical and radio-tech- 
nology isalso being vigorously pursued, more particu- 
larly as regards the navigational aspects exemplified 
in direction-finding in flight and blind landing. 

It will be evident, from this brief review of its 
contents, that the 1932 Yearbook embodies a notable 
collection of scientific data, the application of which 
is by no means restricted to aviation. The form of 
presentation is, as usual, admirable, the numerical 
data being clearly tabulated, whilst the text is well 
illustrated by photographs and diagrams. The 
value of the Yearbook would be enhanced by a 
more detailed index than the mere table of contents 
actually given, but it remains nevertheless a useful 
compilation for present study and future reference. 


lables of Functions. By Dr. Evcen JAHNKE and Dr.- 

Inc. E. H. Frrrz Empe. Berlin and Leipzig: B. G.- 

Teubner. [Price 16 marks.] 

A MERE casual examination of this book of tables 
of the higher functions is sufficient to reveal the 
extraordinary amount of work and patience which 
has been spent upon this second edition. Many 
new tables have been added and the old ones 
extended so that the present volume is nearly 
double the size of the original; moreover, all the 
explanatory text is now given in both German and 
English. Frequently where it has not been possible 
to melude a table, a curve has been plotted to such 
i Scale that values can be read off with a reasonable 
degree of accuracy. 

A new and important feature of the present 
edition is the graphical representation of the general 
character of the complex functions by perspective 
diagrams termed * reliefs.” The function is repre- 
sented by a surface, the ordinates of which are 
equal to the modulus of the function. By this 
method the characteristics of the function can be 
seen at a glance. 

Great. use has been made of the work of the 
Mathematical Tables Committee of the British 
Association, but the tables have not been drawn 
up solely as an aid to the mathematician, useful as 
he will find them. They have also been designed 
to meet the needs of the physicist and engineer, to 
whom tables such as the following will be of parti- 
‘ular interest: Planck’s radiation function, source 
functions of heat conduction, Bessel functions, 
inductance of coils, and skin-effect. 

In most of the tables only a reasonable degree of | 





accuracy has been attempted ; those who require 
greater accuracy must refer to tables giving a 
further decimal point. References to such tables 
are given in each section, while frequently examples 
are appended at the end of a table illustrating the 
method of use. A short bibliography at the end of 
the book will be found useful to those who have to 
carry out tedious or complicated calculations. To 
the serious mathematician the book would appear 
to be almost a necessity and it certainly should be 
found on the bookshelves of every technical library. 





Business Budgets and Budgetary Control. By A. W. 
WiiitsmorE. London: Sir Isaac Pitman and Sons, 
Limited. [Price 10s. 6d. net.] 

FrnanciaL considerations are becoming in- 
creasingly important in business, and it is as 
necessary to forecast the expenditure for an ensuing 
month or year as it is to indicate the value of sale- 
able product likely to be manufactured and sold. 
In the book under review the author sets out to 
consider budgeting in its various aspects. He cites 
national expenditure, as forecast and controlled by 
the Budget, as an example and, quite logically, 
suggests that businesses present a similar problem 
and need similar treatment. 

He starts by indicating the need for an accurate 
sales estimate. Those who are concerned with 
arranging for production know how deplorably sales 
departments fail in what is admittedly a difficult 


job. Some of these failures, however, are not due | 


to the difficulties of the task; they are due rather 
to inefficient estimating or to faulty approach. The 
author indicates five lines of consideration which 
need to be followed in making a sales estimate. 
These can be described briefly as past results ; 
possible markets ; general trade conditions; possible 
new lines ; and price modification. Following this is 
a chapter on the sales budget. This is closely con- 
nected with the sales estimate, and the two can 
best be considered together. The sales estimate 


necessitates production, and therefore expenditure, | 


while the sales budget would indicate resultant 
revenue. Under this head the author discusses 
aspects of the question which seem to belong more 
correctly to the production budget. Thus, new 
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established with ease” does not justify their 
inclusion. Some of the items, such as rent, rates 
| and taxes, telephones, &c., would be more usefully 
| considered under the heading of administration, and 
'actually this is done in the next chapter, which is 
entitled “ expense budgets.” Travelling, telephones 
|and telgrams are shown as selling expenses, while 
rent, rates and taxes, and insurance are treated as 
| administration expenses, In a chapter on “* budget 
| administration,” the difficulties of getting satisfac- 
| tory results from the budget system are considered, 
and a list of 18 reasons for failure is quoted from a 


_ |Study based on a survey of the practices of 300 


| American firms trying to use the budgetary system 
|of control. These appear to be inept use, faulty 
jestimating, inadequate costing and accounting, 
inefficient supervision, &c. It would seem that, in 
| the works concerned, the budgetary system failed 
| through lack of brains or support. While such 
|poor results do not, necessarily, condemn the 
| system, they present an object lesson of the folly 
| of trying to work a system, or expecting it to work 
| itself, without making suitable preparations, making 
|sure the system can be worked, and then educating 
|the staff so that they understand and appreciate 
what is needed. Obviously, if results are to be 
|obtained from statistics, the figures used for com- 
parison, both estimated and actual, must be reason- 
ably correct, and should be so arranged that the 
activities of the sections to which the figures apply 
| are accurately reflected in the results. 

Although the book may have faults, it certainly 
gives a complete picture of budgeting—a desirable, 
if not an essential practice—and it should be found 
helpful to any firm desirous either of introducing 
|or reviewing, if already introduced, its system of 
| budgetary control. 











ENGINEERING ASPECTS OF 
BRITISH TRADE WITH HOLLAND. 


| Tue admirable series of reports published by the 
| Department of Overseas Trade on commercial and 

financial conditions in other countries is sufficiently 
| well known to need no general introduction. As reports 
| they are valuable for the great amount of authoritative 
| information they contain in a small compass, but be- 


plant and the capacity of the works to produce or | cause they are reports, necessarily based mainly upon 


to put some of the work out would seem to be 
production considerations. It is interesting to 
note the statement that “steps can be taken to 
reduce the volume of business to be received, by 
increasing prices.” 

The question of the production budget follows. 
In this must be considered the requirements as laid 
down in the sales estimate—plant, labour (direct 
and indirect) and materials. Usually, new plant 
will not be required, but its consideration and the 
confirmation that existing plant is sufficient is best 
made at the beginning, and the making of a budget 
will go to ensure this being done. Possibly, the 


|the official returns available to the compilers and 
| subject to the time-lag inherent in all statistics, their 
| utility must always be dependent upon the amount 
of first-hand knowledge and experience that the reader 
brings to their perusal. 

| To the established trader, this is no drawback, but 
| the furthering of his interests forms only a part of the 
| underlying purpose, which is to develop new trade as 
| well as to maintain that already existing. The new- 
comer, and especially the small manufacturer whose 
| business is just at that critical point, to borrow a 
metaphor from hydraulics, where the sinuous flow of a 
purely home trade accelerates to the turbulence of 
|export, may be led to wonder sometimes how close is 
the relation between a diplomatic officer’s précis and the 


more important aspect of the question is that of | day-to-day commercial conditions to which the actual 


materials purchase. Buying is usually keenly done, 


but sometimes is done neither to a programme nor 


with an eye on market trend. Material is frequently 
purchased on the penny wise and pound foolish 
basis which, while ensuring, possibly, an immediate 
reduction in expenditure of perhaps 5 per cent., vet, 
on prices quoted, brings about an eventual loss 
of say 10 per cent. The author notes this. He 
says, “ there is a valuable advantage to be realised 
from the preparation of the material budget which 
offers considerable economy in raw material costs, 
and yet is commonly overlooked by firms operating 
their business on a budget basis. The advantage is 
the economy in purchasing to be obtained from 
placing bulk supply contracts . . . Deliveries must 
be spread over the budget period to suit the con- 
venience of the production schedules. ... This 
does not prevent the firm from securing price 
advantages from bulk purchasing.” In the same 
chapter, the question of “ estimating expenses ” is 
discussed. The author includes rent, rates and 
taxes, insurance, depreciation, travelling, tele- 
phones and telegrams, stationery, fuel, gas, elec- 
tricity, and water. The inclusion of some of these 


under the heading production budget is open to | 


question, since a number of them have no direct 
connection with production, and they appear to be 
out of place. The fact that * the figures can be 


exporter must attune himself. 

In the case of Holland a fortunate coincidence offers 
at least a partial answer to this question, by the publi- 
| cation, almost together, of the latest Report on Economic 

Conditions in the Netherlands,* and of a small book 
in which Mr. John de La Vallette sets forth the persona! 
| views on British Trade with Hollandt that a quarter 
| of a century’s participation in it has qualified him to 
formulate. The two reviews are not strictly comparable, 
| because the official survey is restricted to the Nether- 
| lands and Mr. de La Vallette’s essay, as the sub-title 
| indicates, devotes special attention to the potentialities 
of the Dutch East Indian market; but their com- 
|munity of purpose is absolute, and the references to 
| engineering trade in particular are sufficiently numer- 
}ous and direct to invite some consideration of the 
| comments made under this head. 

| The post-war peak year for Dutch trade was 1929, but 
| the world depression has since caused a reduction of 
|more than 59 per cent., to a total for 1933 of 1,935 
| millions of florins. The fall in imports is less than that 
| in exports, however, whether the comparison is made in 
| Weight or value, and in Mr. Laming’s report, it is 








|  Heonomic Conditions in the Netherlands, 1933. Report 
by Mr. R. V. Laming, C.B.E., Commercial Secretary to 

His Majesty’s Legation, The Hague. London: H.M. 

Stationery Office, 1934. [Price 34. net.] 

| + British Trade with Holland: The Fallacy of “ Little 

| Holland,” and the Importance of the Dutch Empire. By 

| John de la Vallette. London: East and West, Limited, 


| 3, Victoria-street, S.W.1. [Price 5s. net.) 
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suggested, as a deduction, that the present volume of 
imports represents the minimum needs of the country 
om the present standard of living. At the same time, 
the report infers that a lowering of the standard is not 
unlikely as a result of the efforts to balance the nation’s 
hooks by widespread salary cuts, restriction of expen 
diture, and revision of national and local taxation. 

The general economic survey with which the report 
opens is certainly a somewhat sombre chronicle—falling 
of living, relief 
measures for shipping, agriculture, railways—and the 
writing of it seems to have depressed the compiler, for 
the introduction ends on a note of despondency regard- | 
ing any hope of early revival. Fortunately there are 
suggestions of a more cheerful outlook on later pages. 

\s facts should precede inferences, the following 
table is abstracted from the report to show the value 
of the trade with the six principal suppliers and cus 
tomers of the Netherlands for the year 1933. 


moeome, 





unemployment, rising cost 





Import Exports 
‘ Millions Per Millions Pe 
of centage of centage 
Florine. jof Total.) Florins. |of Total 
tiermany) 7R-4 41-28 156-1 21-5 
United Kingdon o-oo HO! 126-3 17-30 
Relainr 128 10-21 100-1 14-78 
U.S.A 77°47 6-42 3-2 4°57 
Netherlands E. lndle Ot 4-18 wT 4-22 
Frances 8-2 1-40 71-0 9.9 
THz -4 65-5 ; 71-36 
rot 1.20.2 6 
The florin is equivalent to lx, 8d. at the gold parity of FI. 12.10 
the Holland still adheres to the gold standard 
From the above table it is seen that the sales of 
British goods to Holland totalled Fl. 109 millions. 


In another part of the report the imports and exports 
are summarised and grouped according to the method 
adopted in the Netherlands Government returns, a 
separate column being devoted to the value of the 
trade with Britain under each head. From this sum- 
mary the following figures have been taken, showing 
the value in thousands of florins of the imports of 
various British engineering products. A column 
added showing the approximate percentages which 
these figures represent of the whole of the Dutch 
imports in each class 


18 


Imports to the 


Netherlands 


Clase of Goods, 
From Great 
Britain 


1,000's 


Percentage 
of Total 


Fl 





Iron and steel manufactures | 6-05 
rinplate and manufactured tinplate | 48-8 
Copper, &c., ware, brass 6-58 
rinware | 18-62 
Non-ferrous metals, &&« | 11-38 
Other minerals, and manufactures 

thereof 1,307 0-64 
Vehicles », 104 13°55 
Vessels and aircraft 426 #0-9 
Machinery, &&« 10,377 14-7 
Wireless apparatus 1,126 16-33 
Tools 433 0-8 
Instruments 1,196 0-48 

British goods predominate in only one of these 


sections, that of tinplate and tinplate manufactures, 
Germany being the nearest to the British total with 
a value of Fl. 4,625 thousands. The notes appended to 
the analysis of prices per ton of the Netherlands im- 
ports from different countries should, however, be read 
in conjunction with the figures quoted above. Some of 
them are mildly encouraging, but others contain stric- 
tures that British exporters would do well to study ; 
typical of these is the note on the one item, tinplate, 
that would seem from the above table to offer most 
cause for gratification. 

The tinplate market, this note states bluntly, is 
most unsatisfactory. Although a larger quantity was 
imported, the U.K. share decreased, while the German 
nearly doubled. ‘* The price difference was infinitesi- 


mal, but lack of pliancy on the part of the United | 


Kingdom industry has made competitors’ success more 
easy.” France and Italy, it is remarked, are now 
entering the market. There is a touch of over-emphasis 
in this comment, for a price difference of 8 per cent., 
which the analysis discloses, is hardly ‘* infinitesimal ”’ ; 
but the facts remain that the British price rose from 
an average of FI. 144-80 per metric ton in 1932 to 
Fl. 148-45 in 1933, while the German average dropped 
from Fl. 141-10 to Fi. 137-12 

Only Germany and Belgium now participate in the 
market for rough castings (this item, like certain others, 
does not appear in the tabular analysis). Imports of 


Britain does not share in it. Cast-iron pipe imports 
have doubled, but again the British position is 
‘ stationary.” For drawn wire and for steel cable the 
British prices are too high to compete successfully. 
Scientific and optical instruments are affected by 
‘German propaganda by means of textbooks and 
professors at Universities ""—influences rather difficult 
to combat. In steam engines and turbines, general 
machinery, cranes and pumps, trade is “ stagnant ” or 
‘reduced,”” but presumably this condition is only 
temporary. British tools, electric motors, and small- 
bore drawn tubes find favour, but “ local agents should 
receive more attention and not be neglected.” 

Mr. de La Vallette likewise stresses the need for closer 
market study and greater readiness to encourage trade 
by such means as quoting prices in Dutch currency. 
His figures are for 1932, which sometimes affects direct 
comparison with the D.O.T. report, as in his comments 
on the tinplate trade; but in general his arguments 
strongly support the official case, and considerably 
amplify its references to Japanese competition. In the 
Indies, Japanese dumping of such engineering products 


as galvanised sheets, enamel-ware, and bicycles has 
reached serious proportions. 
Political and commercial reasons alike point the 


advantages of a healthy reciprocal trade between 
Britain and Holland, and he is on safe ground in urging 
that British exporters should consider the whole 
Netherlands Empire, and not merely the small country, 
only one-fourth the size of England, which fronts them 
across the North Sea, nor allow the present depressed 
state of trade with the Dutch East Indies to blind them 
to the future possibilities. Dutch industrialisation is 
still proceeding and requirements for plant and trans- 
port material will certainly revive. The same argument 
should apply even more forcibly to the Indies, with 
their sixty-odd millions of potential consumers and 
their natural resources still only partly developed. 

The Netherlands Government has affirmed through 
Dr. Colijn, who is Colonial Minister as well as Prime 
Minister, the belief that reciprocal trade bargains afford 
the only way out of present difficulties. This amounts 
to a general invitation to other countries to negotiate 
such agreements. A summary of the laws and regula- 
tions bearing upon them is given by Mr. de La Vallette, 
and those already made or in process of negotiation are 
also to be found in the official report. 








| LETTERS TO THE EDITOR. 
CRANE SAFETY HOOK. 


| 
To THE Epiror or ENGINEERING. 
The device illustrated 
page 611, ENcIneertne, of May 
| criticism, 
| The device in question is neither a hook, nor for 
| reasons which follow, can it be considered safe by the 
lagreed standards for such tackle. So far as can be 
| seen, the device has no technical advantages over a 
normal hook fitted with a safety catch, while the 
alleged reinforcement of the drop tube is largely 
tictitious. 

It is noted that test figures are given for }-in. size 
only, and the unsupported bent bar shown is stated 
to pull out under a load of 5] ewt., so that from usual 
experience, perceptible deformation will occur at 
two-fifths of this load, #.c., 2 ewt. Usual rated working 
load being one-half of the load causing detectable 
deformation, the rated working load for such a }-in. 
open link should not | ewt. Deformation 
must occur even with the restraint imposed by the 
drop tube and at any load in excess of 2 cwt. difficulty 
may be expected in disengaging the tube. The critical 
factor with regard to all lifting tackle is not ultimate 
| failure load, but load which causes permanent set, and 
| existing regulations require the application of a proo 
load double that of the working load. 


SIR, and described on 


25, is open to serious 


exceed 
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been requested to publish the facts given below.- 

Ep., E. 

Srr,—tIn reply to the communication submitted to 
us, Mr. Haas compares a }-in. hook with a }-in. chain, 
which is inadmissible. Figures for a #-in. hook are : 
without tube | ton, with tube, 2} tons ; and for a }-in. 
hook, 24 tons without tube and 4 tons with tube. 
There is no reason why the patent hook should not be 
made of a size comparable to an ordinary hook; the 
extra cost would be negligible. Neither is there any 
reason why the hook should not be threaded on to a 
long link like any other hook. The larger sizes are 
made with the back and bottom stiffened. 

It is difficult to see how the hook (or link, as Mr. 
Haas calls it) can be used open when the tube falls 
down of itself, while the deflection which causes th« 
tube to grip when the load is lifted is not permanent, 
and the hook can be used indefinitely without deforma- 
tion unless overloaded. 

Yours faithfully, 
Tue Lonpon Hotst AND MACHINERY 
CoMPANY. 
103, Worship-street, E.C.2. 
August 20, 1934. 








50,000-KW LJUNGSTROM 


TURBO-ALTERNATOR, 
To 

Sin,—Our friends, Messrs. Svenska Turbinfabriks 
Aktiebolaget Ljungstrém, have asked us to reply to 
Mr. McLeod’s letter which appeared in ENGINEERING 
on July 27, page 86, in which he asks some questions 
about the taper pins in the dises of the Ljungstrém 
turbine. 

Each taper pin is designed with half the taper of the 
cone, the apex of which would be in the horizontal axis 
of the turbine. The published sectional drawing of the 
50,000-kW blade system does not show the taper very 
definitely, but the pins have always been designed in 
this way. 

If the internal disc be heated up and the external 
one remain cold, the pin will attain the mean of the 
temperatures of the two dises. If the pin were cylin 
drical it would become loose in the inner dise and 
tight in the outer, and if it were made with the apex 
of its cone on the turbine centre line it would become 
loose in both dises. By halving the taper a mean 
condition of fit is obtained in the outer disc, while 
looseness in the inner disc is prevented by the nut. 
If the external disc expands due to centrifugal forces, 
there is practically no change in that diameter of the 
whole which is parallel to the turbine axis, but expan- 
sion does take place in the other direction which 
strictly should be met by a pin tapering from the 
turbine axis. Here again the mean course of providing 
bolts with the half taper ensures a satisfactory result. 

Expansion rings of the original Ljungstrom type 
are still used for the discs of the smaller turbines, but 
in the larger machines it would be difficult to ensure 
satisfactory rolling over of the necessary depth of dis« 
material. 


roe Epiror oF ENGINEERING. 


Yours faithfully, 
ELECTRICAL ENGINEERING COMPANY, 
LIMITED, 
WiLLiAM PEARSON, 
General Manager. 


Tue Brusu 


Lough borough, 
August 17, 1934. 








ELASTIC STRENGTH. 

To THE Epiror oF ENGINEERING. 
Sin,—With reference to the letter by Professor J. B. 
Kommers, appearing in to-day’s issue of ENGINEERING, 
on the subject of his article on “ Elastic Strength, 
I would like to encroach further on the limited space 





| For comparison, the proof load of } in. short link 
chain is 15 ewt., the minimum failure load 40 cwt., 
j and the rated working load 7} cwt. The complemen- 
| tary round section hook has j-in. back and bottom 
| section to give equivalent strength and resistance to 


ae eee 


at your disposal. 

| Leaving Dr. Carter to make clear the meaning ol 
his second paragraph, I would add that it is common 
| knowledge that values found for * P” limits depend 
on the sensitivity of the strain-measuring apparatus 
used. On the other hand, most engineers hope that 
the facts are not quite so bad as stated by Professo! 





It is considered that no one versed in the matter of 
lifting tackle could or would approve the device under 
discussion. Subject to a working load of 74 cwt., 
| repeated use would render the device inoperative. 
| The matter is dealt with the more fully since to the 
| uninitiated the device might appeal for its apparent 
}quick release, alleged reinforcement and obvious 
| cheapness, but all the makers and large users of lifting 
| tackle are not in error in preferring safety to ingenuity. 
A. L. Haas, M.1.Mech.E. 


| India Store Department, 
| Belvedere-road, 8.E.1. 
| July 25, 1934. 

The above letter having been submitted to Messrs. 


iron plates and bars show considerable increase, but | The London Hoist and Machinery Company, we have thinkers to reduce engineering to an exact scienc¢ 


Kommers in his fourth paragraph, from which it 
might be inferred that, given an entensometer infinite!) 
sensitive, the “* P” limit disappears. This inference | 
| nullified by the statement made in the last sentence o! 
| Professor Kommers’ fifth paragraph. Uniformit) of 
|strain-measuring apparatus and procedure seems 
| unlikely to be achieved—from certain points of view 
| 


| it is actually undesirable—in the near future, and this 
| makes it the more desirable that research workers in 
this field state the two requirements as set out in my 

| previous letter. 

My chief criticism of Professor Kommers’ article 

| was, and is, his use of absolute values for percentage 


| variations. Since it is the avowed object of serious 
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HEAVY-DUTY COMBINATION TURRET LATHE. 


CONSTRUCTED BY MESSRS. ALFRED HERBERT, LIMITED, ENGINEERS, COVENTRY. 








so far as this is possible, it becomes imperative that | 
all procedures which give false ideas be eliminated. | 
Variations which do not take account of position 
(+ or —) with respect to a datum line are not exact, 
and, I hope, in the interests of accuracy, that such | 
methods will be discarded. 
In spite of the difference of procedure in testing for 
‘P” limits and “ elastic limits,” I still consider that | 
the points fixed by Professor Kommers, using his | 
curves “A” and “ F,” to be one and the same, viz., 
an approximation to the “ P” limit under the condi- 
tions (of solidity) obtaining in the particular test. 
This being so, I certainly agree that the “ set ’’ method 
ould well be discarded. The true “ elastic limit,”’ as 
determined by “ set” tests, appears to be of academic 
interest only, since it is certainly not easy to connect 
it with any practical requirement. 
I am, Sir, 
Yours faithfully, 
L. E. Apams. 

20, Wellfield-road, 

Stockport. 
August 17, 1934. 








HEAVY-DUTY COMBINATION 
TURRET LATHE. 


THE various combination turret lathes manu- 
factured by Messrs. Alfred Herbert, Limited, of 
Coventry, are recognised throughout the world as tools 
of the highest quality, and the new model, of which we 
give an illustration above, will therefore attract wide 
interest. This model, which is known as the Herbert 
No. 22, has been specially designed to deal with the 
heavier classes of turret-lathe work and to provide 
a machine which will take full advantage of modern 
high-speed cutting alloys. The diameter of the 
spindle hole is 5} in., but if required the lathe can be 
supplied with a special headstock, having a larger 
spindle with an 8}-in. hole. When this headstock is 
fitted, the lathe is designated as the Herbert No. 22a. 
The same tools and accessories are employed on both 
models, except that the clutch for the 22a model has 
a central hole corresponding with that of the larger 
spindle. The leading features of the lathe are a covered 
Vee-bed, ball and roller bearings for the spindle and 
all shafts in the headstock, and automatic lubrication. 

The bed is of great rigidity and has four guiding 
surfaces, two for supporting the saddle and two for 
the turret slide. The guides for the saddle are both 
of inverted Vee-form, the back guide being flat. The 
surfaces are completely protected by covers attached 
to the front and rear of the saddle and turret slide. 
These covers actually slide on the surfaces, so that 
the ingress of the finest grit and cutting lubricant is 
prevented. The covers attached to the saddle pass 
through clearance recesses under the turret slide, 
as shown in the illustration, while those attached to the 
turret slide pass through clearance recesses under the 














saddle. The covers of both saddle and turret slide | drive phosphor-bronze worm gears. The worms are 
pass under or at the side of the headstock. The covers | carried in anti-friction worm boxes, ensuring that they 
occupy no extra floor space other than is necessary to | will drop instantly when the box is disengaged by the 
render the back of the lathe accessible. They do not | trip motion. The aprons are totally enclosed, and 
in any way restrict the relative movements of the |form oil baths, pumps delivering oil to channels, 
saddle and turret slide or prevent the former being | from which it flows over the bearings and gears. The 
brought close up to the chuck. mechanism is protected by safety clutches in the aprons. 

The lathe is driven by a flanged motor bolted to the| A new feature on the machine is a patent unison 
headstock, and the power is transmitted by heat-|stop adjustment and stop bar rotating mechanism. 
treated chrome-metal steel spur gearing, running in | It consists of a bracket bolted to the lathe bed at the 
oil. The headstock is a heavy casting firmly bolted | left-hand end of the saddle stop bar. As shown in the 
to the bed, so that it is capable of absorbing the stresses | illustration, the bracket carries a long boss projecting 
and shocks sustained in taking the heaviest cuts on | at an angle from the bed and supporting a hand wheel 
large work. The main spindle is flanged at the front | and handle at its upper end. The hand wheel is used 
end for the direct bolting of chucks with a minimum of | for giving a fine adjustment endwise to both the saddle 
overhang. It is mounted on two heavy roller journal | and turret slide stop bars. The handle turns the 
bearings, the thrust in both directions being taken | saddle stop bar. A disc and plunger locate the bar 
by two large opposed double-purpose ball bearings, | in each of the six positions. This mechanism enables 
which in addition to the thrust, take part of the journal | the operator conveniently to adjust all the longitudinal 
load. All the spindle bearings have their inner and | stops in unison to accommodate variations in the 


| outer races clamped and are of the precision type. Speed | thickness of articles being machined, and to rotate the 


changes are made through sliding gears operated by | saddle stop bar as the various tools on the cross slide 
levers conveniently grouped in front of the headstock | are brought into action. 
as shown in the figure. There are no loose gears on| The maximum swing over bed covers is 28 in., and 
the spindle, the two wheels, near the front bearing, | maximum swing over bed covers with raised centres 
being keyed. A high-speed multiple-disc clutch is | is 334 in. The maximum swing over the cross slide is 
fitted, and a powerful multiple-disc brake can be | 18 in., or with raised centres, 25 in. The maximum 
applied when the clutch is pa alies The bottom of | distance from the spindle flange to the face of the turret 
the headstock forms an oil tank from which the oil is | is 96in. Each face of the turret is 12 in. by 14 in. and 
pumped to trays at the top and flows back over the | the clearance diameter of the turret holes is 5yy in. 
gears and bearings. The overhead supporting bar | The motor is of 35 h.p. and runs at 1,430r.p.m. There 
for turret tools, visible in the illustration, is of large | are sixteen spindle speeds with a range of 10 r.p.m. to 
diameter and can be adjusted by rack and pinion |400 r.p.m. There are sixteen saddle feeds giving a 
to project various distances. range of longitudinal feeds of 6 cuts to 240 cuts per 
The saddle has reversible automatic longitudinal | inch, and a range of transverse speeds of 9 cuts to 
and transverse feeds. The gears are mounted on ball | 360 cuts per inch. The turret slide has also 16 feeds, 
and roller bearings and run in oil. They are located | with a range of 6 cuts to 240 cuts perinch. The floor 
at the left-hand end of the headstock and drive a shaft | space occupied is 23 ft. by 10 ft. and the approximate 
running along the front of the bed and actuating the | net weight, with standard equipment, is 24,300 lb. 
mechanism in the saddle and turret slide aprons. The . 
operation of the quick-power traverse for the saddle tens Sbseinadlls” Cemterinaeeids Sen 'Tenee ‘es 
automatically ee the trip plunger in the apron clear | Tain METAL SHeer.- "The British Standards Institution 
of the longitudinal stops. The quick-traverse motion |has published a new issue of Specification No. 485, 
by yp 7 Be poses yr! apron attached to > which deals with tests on thin metal sheet and strip 
ack O e e, and is driven at constant speed | not exceeding 0-128 in. (No. 10 S8.W.G.) in thickness. 
from the headstock. A lever on the apron caatled te | This paracrere . Ge ae ag No. 485-Part I, 1933, 
trip plunger for the longitudinal motion to be raised, | 4nd has been amplified by the addition of three new 
should it be necessary to pass over a stop when tra- | Sections dealing with bend, hardness, and cupping texts. 
versing the saddle by hand. | Bend tests have been classed under two Tain headings, 
, . : = |“ Single bends and Reverse bends,” while the 
The turret is fitted with the Herbert frictionless | ,.ction on hardness testing outlines the factors to be 
rotating mechanism, by which it can be quickly indexed | taken into account when Brinell and diamond-pyramid 
by hand to any position either backwards or forwards. |hardness tests are carried out for thin sheets. No 
The turret is high so that the faces form effective sup- | standard form of cupping test has been laid down, but ‘a 
ports for the bases of knee or other tools. The auto- | note has been included pointing out the extent to which 


ic feed i : , . 7 such tests may be of value for routine work. The sco 
vary phage. hg, toe atime shat Shad Seon. Se lof the tensile tests has been extended. Copies of the 


The gearing of both the saddle ; ; 

‘ : vised Specificat No. 485-1934 be obtained 
and turret is of heat-treated chrome-nickel steel, the — re we meen Depanbeent —_ “ Tnetisution, 
sliding gears being mounted on multiple-spline shafts | 98, Victoria-street, London, 8.W.1; price 28. 2d., post 
of the same material, The worms are hardened, and | free, 
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METUR DAM, MADRAS. 








THE METUR DAM, MADRAS. 


Ir will be remembered that we gave some time ago 
articles on the Metur project, Madras, South India, 
the chief feature of which is the Metur Dam. This 
structure, which ranks with the largest in the world, 
has been completed some little while and the reservoir 
above it has been filled. The dam was officially 
opened on Tuesday of this week by Sir George Stanley. 
Governor of Madras. We reproduce, annexed, a 
photograph showing this work in the finished state, 
though the reservoir was not full when the view was 
taken For details of the scheme we would refer our 
readers to the earlier articles,* in which we described 
not only the work, but also the construction plant, 
included some of the largest crushing plant 
ever employed on such a scheme, for which the complete 
installations were supplied by Messrs. Hadfields, 
Limited, of Sheffield. From information received it 
is evident that the capacity of these plants was largely 
responsible for the early completion of the great work 
The plants were described in the last article referred 
to above. In addition to this, the plant included the 
large travelling concreting in the 
present view, and constructed by Messrs. Stothert and 
Pitt, Limited, Bath. We are pleased to note that the 
honour of Knighthood has conferred on Mr 
©. T. Mullings, who was chief engineer of the project 
from 1927 till 1931. 
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THE ACTION OF WATER ON LEAD. 


Leap piping has long been utilised for conveying 
water from distribution systems into buildings to 
the point of use, but there are certain classes of water 
which attack the metal and so become contaminated, 
and hence a possible source of danger. The attempt has 
been made to ascertain the maximum quantity of 
lead which can possibly be permitted in drinking water 
without injury to the user, the cause of the action, and 
the best methods of preventing it. Difticulties have 
been encountered in these investigations, and th« 


ENGINEERING, vol. cxxxiii, pages 238, 301 and 


| information so far made available has been scattered 


through a great number of publications. With a view 
to their co-relation, a summary of existing knowledge 
was recently prepared by Dr. H. Ingleson for the 
Water Pollution Research Board, and published by the 
Stationery Office (price 2s. net), bearing the title, 
The Action of Water on Lead, with Special Reference to 
the Supply of Drinking Water. 

Any water delivered through lead pipes may be 
expected to contain lead, even after the pipes have been 
in use a long time; the amounts usually present are, 
however, so small as to be of no practical significance- 
it is even possible that the consumers may take in 
more lead from other The real difficulty 
arises when the lead content of the water rises to 
between 0-1 part and 1-0 part per million. Some 
authorities consider from 0-3 part to 0-5 part in a 
million to be the limit of safety, and 0-5 part to 1-0 part 
in a million to gross contamination. Again, there are 
some who contend that 0-1 part in a million should 
never be exceeded. With such a divergence of views 
the stipulation of a definite limit for general practice is 
impossible. Each supply authority, whose water is of 
a type that acts upon lead, has to decide upon some 
working limit, based upon its own experience. 

Plumbism, whether due to the conditions of industry 
or to the presence of lead in water, is often difficult to 
detect, and usually manifests itself in but few of those 
who encounter the dangers to an equal extent. When 
an outbreak of water plumbism occurs, it is usual to 
displace all stagnant waters in the pipes before use, 
or introduce some type of filter to remove the lead. 
Such action is at best only of temporary value, or should 
be regarded as such, until some permanent remedy 
is found. In some cases iron and copper pipes offer a 
solution, but in others they are also attacked by the 
water supplied. The alternative of enamelled pipes 
has been suggested. Tin linings to lead sheaths are 
generally satisfactory, but the interconnections must 
be made with couplings rather than in the form of 
sweated joints. Most investigators have found tin 
washed pipes to be unsatisfactory. Where lead piping 
is not replaced, it is better to change the character of 
the water to reduce the possible action. The methods 
resorted to for this consist in increasing the carbonate 


sources. 








|hardness or the silica content, and decreasing the 
acidity by adding alkali, or removing carbon dioxide. 
Steps are often taken to prevent the presence of 
excessive quantities of dissolved oxygen. 
Lead determinations in an area where plumbism is 
suspected are not generally of much service, as the 
conditions rapidly change. Quite apart from this, 
however, there are so many factors, in addition to the 
condition of the pipe and the properties of the water, 
which affect the amount of lead withdrawn in a sample 
| of water from a service pipe, that comparable values are 
difficult to obtain. Experimental work has even 
shown that in some cases samples after prolonged 
stagnation actually contain smaller quantities of lead 
than when a shorter time of contact with the pipes 
has been allowed. In many cases the analytical 
methods used to determine the amount of lead in 
contaminated waters have not been such as to prevent 
interference by iron and other metals, or occasionalls 
by suspended or colloidal matter. The only reall) 
satisfactory way of conducting a test, unless the quan 
tity to be determined is sufficient to permit of gravi- 
metric analysis, seems to be by the methods in which 
the metal is isolated as some suitable compound and 
its solution in distilled water is compared with standard 
solutions in the same medium. 
Efforts to determine the specific action of various 
substances contained in natural waters on lead seem 
to have resulted in a variety of opinions, due to the 
fact that the distilled water used for the solution ol 
the substances in the tests has been to a greater or less 
extent, gas-free. According to the best work done, 
pure gas-free distilled water has no solvent action at 
all on pure lead, even after prolonged exposure. When 
oxygen and carbon dioxide are present in the dissolved 
| state, the effect depends upon the relative concentra- 
| tions of these gases. It seems to be generally agreed 
that calcium bicarbonate can protect lead under certain 
| conditions. The effect of water upon a sample of lead 
is also markedly influenced by the previous mech inical 
treatment of the specimen. Acid waters, obtained 
from moorland sources, have given considerable troubl« 
through their rapid action, which some have assumed to 
be due to their acidity, but other authorities maintaim 
that there is no necessary association between the tw' 
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THE STABILITY OF THE WEBS 
OF PLATE GIRDERS.* 


By Professor 8S. TimosHENKO. 


\r present the proportioning of plate girders is based 
to a great extent on empirical rules. Being the result 
of long experience, these rules usually give satisfactory 
proportions, and at the same time are sufficiently 
flexible that they leave considerable freedom for 
individual judgment. As a result of this we have a 
variety of dimensions of plate girders designed for 
the same span and the same load. Comparing, for 


instance, plate girders with a span of 100 ft. and depth 
of 10 ft., we find that the thickness of the web varies 
A comparisont of two plate 


from ¥ in. to } in.t 





—_ 





considerably the stability of the unstiffened webs. 
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girders of 90-ft. span, one for an American railway and 
the other for a British railway, shows that in the 
American type the stiffeners comprise 25 per cent. 
and in the British 40 per cent. of the material in both 
web and stiffeners. 

Such a variety of proportions indicates that the old 
problem of proportioning plate girders cannot be 
considered as completely settled. If this is true for 
plate sirders of common sizes, it must be much more 
so in the design of plate girders of exceptionally large 
dimensions, for which extensive experience is lacking. 
During recent years a number of plate girders of large 
spans, exceeding sometimes 300 ft., have been built.§ In 
designing such girders the proper selection of the 
web thickness and stiffener spacing becomes an impor- 
tant problem which can be satisfactorily solved only on 
the basis of a rational theory or by using model tests. 

lhe problem of determining this proper web thickness 
snd the stiffening of the web is essentially a stability 
problem. It is well known that a web, if not sufficiently 
thick or not satisfactorily stiffened, may buckle side- 
ways, and act as a tie while the stiffeners are working 
as struts. To take into account the possibility of 
such buckling, several engineers have recommended]! 





* Paper presented at a joint meeting of the American 
ety of Civil Engineers and American Society of 
Mechanical Engineers, June 26-30, 1933, Chicago. 
H. Rode, Der Eisenbau, vol. vii, page 217 (1916). 
H. M. Gibb, EncingErino, vol. xe (1910). 


So 


§ A description of several large plate girders can be | at Kiev (1910). For the French translation of the paper | 


‘ound in the paper by L. Karner, Publications of the 


niernational Association for Bridge and Structural 
Eng neering, vol. i, page 297 (1932). 

, See, for instance, the paper by F. E. Turneaure, 
Journal of the Western Society of Engineers, vol. xii, 
pave 788 (1907), 


theory in the design of plate girders should be used. 
During last year the writer had an opportunity of 
returning to the investigation of the same problem 
and obtaining some new solutions of the stability 
problem pertaining to the design of plate girders. The 
purpose of this paper is to bring together the existing 
knowledge regarding the stability of the web as a thin 
plate, and to show by a few examples how the results 
of theoretical investigations can be applied in the 
design of plate girders. 

Experiments.—The first experiments with buckling 
of thin webs transmitting shearing and bending stresses 
were made by William Fairbairn in connection with 
the construction of the famous Britannia and Con- 
way tubular bridges. Even up to the present time 
these classical experimentst have held great interest for 
engineers working with thin-walled structures. The 
Britannia bridge is of the tubular type with a rectan- 
gular cross-section. The larger tubes have a span of 
| 450 ft. and cross-sectional dimensions of 27 ft. by 16 ft. 
| As this was an unusually large structure for that time, 
|it was decided to make experiments with models to 
determine the safe dimensions of the tube and the 
| most favourable distribution of material. After a con- 
siderable amount of preliminary experimenting it was 
| decided to test large models, one-sixth the lineal dimen- 
| sions of the intended bridge. The sides of these model 
|tubes consisted of sheets 3 ft. 9 in. deep and only 
| 
| * §. Timoshenko, Bulletin of the Polytechnical Institute 








see Annales des Ponts et Chaussées (1913). See also papers 
by the writer in Der Hisenbau, vol. xii, page 147 
(1921), and in Trans. Am. Soc. C.H., vol. xciv, page 1000 
(1930). 

+ See Wm. Fairbairn, Conway and Britannia Tubular 
Bridges (1849). 


the longitudinal axis of the girder should be considered 
as a column carrying a compressive stress over its | 
cross-section equal to the shearing stress at the neutral | the line of the bottom. 


To get a more reliable conclusion regarding the 
stability of the web, the theory of the buckling of a thin 
plate under the action of normal and shearing stresses 
in its plane should be considered. Several problems 
of this kind were discussed by the writer a long time 
ago,* and at that time it was suggested that the rational — 





that a narrow strip of web making an angle of 45 deg. with ‘0: lin. thick. The first experiments showed that at a 


| Comparatively small load undulations in the sides 
| appeared which formed angles of about 45 deg. with 
“Tt was evident, from these 


axis. The length of this column is taken as hy/2, in | experiments, that the tension throughout the bottom 
which h is the unsupported depth of the web, and the | #24 the compression throughout the top stood in the 
ends of the column are considered as built in. This 
assumption, as we shall see later, underestimates 


diagonal strain in the sides being the medium of 
communication.” “A diagonal wave of puckering 
| clearly exposed the line of severest strain. It was 
|evident that the sides were exposed to unfair strain 
| from the change of shape consequent on the tendency 
|of the top and bottom to come together, the plates 
| being strong enough, if they could but be kept in 
ape; and it was therefore determined, in this ex- 
riment, to modify the construction of the sides. 
This was done by the addition of pillars of angle-iron 
| throughout, of the whole height of the sides, riveted 
|to them, having the effect of stiffening them, and 
}at the same time of keeping the top and bottom in 
| place. They were prototypes of the T-iron pillars 
used in the large tubes.” Further experiments illus- 
trated the importance of the pillars in the sides, as 
with a small addition of metal to the weight of the 
| tube, the top and bottom remained precisely the same 
as before, while the ultimate strength was increased 
| considerably. From these experiments had been learned 
| that “‘as the depth of a web increased, the pre- 
cautions requisite for maintaining the sides in shape 
become very formidable.” The T-irons, gussets, and 
stiffening plates for this purpose in one of the Britannia 
tubes weigh 215 tons, or upwards of one-third of the 
whole weight of the sides. 

The experimental tubes were submitted to a concen- 
trated load at the middle, and the shearing force was 
constant along the length of the span. In the design 
of the actual bridge it was taken into account that the 
maximum shearing force diminished towards the 
middle, and the web was made $ in. thick in the middle 
portion and in. thick at the ends. 

Some experimental work on plate girders was also 
made at that time.* The thickness of the web of the 
model girder was } in. throughout ; the overall depth 
was 10 ft. at the centre and 6 ft. at the ends, and 
the distance between the bearings was 66 ft. The 
girder failed by buckling of the web. Later, the girder 
was repaired and the vertical web stiffened by the 
addition of angle-iron pillars at each joint in the 
vertical plates of the web. In this way the strength 
of the girder was considerably increased, and finally 
it failed at a larger load by a simultaneous collapse of 

| the top and the bottom. 
| Further experiments with plate girders were made 
| by a Belgian engineer, Houbotte.t Two plate girders, 
1-50 m. span length, 0-5 cm. thickness of web and 
| 30 cm. and 49 cm. depth, respectively, were tested. 
| Loaded at the middle both these girders failed by 
| buckling of the web, which had no stiffeners. The 
| girder of larger depth failed at a smaller load, although 
| its section modulus was twice as great as that of the 
girder of smaller depth. 

In more recent times some work with plate girders 

has been done by Professor W. E. Lilly.t A plate 
| girder of the following dimensions was constructed : 
| depth, 94 in.; length, 5 ft. 3 in. The flanges were 
| made up of two plates, 2 in. by } in., and two angles, 
| 1} in. by 1} in. by }in. The framework of the girder 
| was made in separate halves and bolted together to 
|the web. This construction allowed different thick- 
| nesses of web to be used in the experiments. A large 
| number of tests were then carried out with different 
thicknesses of web and spacing of stiffeners. 

Applying the load at the middle the wave formation 

|in the web was obtained. “It was found that the 
wave-length of the wave formation is nearly indepen- 
dent of the thickness if the stiffeners are of great 
strength compared with the web. The angle of inclina- 
tion of the waves depends upon the distance apart of 
the stiffeners and the depth of the girder. The stif- 
feners prevent the formation of the waves, and severe 
local stresses are set up around the ends of the stif- 
feners, causing a crumpling up of this part of the 
web.” The photograph reproduced in Fig. 1, on this 
page, represents the wave formation in the case in 
which the web had been stiffened only at the middle, 
where the load was applied. 

Experiments with a plate girder of a larger size were 
made in the United States by Professor Turneaure.§ 
The principal conclusions of these experiments were :— 
(1) The stresses in web plates with stiffeners, when 
stressed within the elastic limit, agree closely with the 
theoretical stresses; and as a necessary result the 

| axial stresses in vertical stiffeners, mot subjected to 


~~ of action and reaction to each other, the 





* Edwin Clark, Britannia and Conway Tubular Bridges, 
London (1850). 

+ M. Houbotte, Der Civil Ingenieur, vol. iv (1856). 

t W. E. Lilly, Enoruveertne, vol. lxxxiii, page 136 
| (1907). See also Professor Lilly’s book The Design of 
| Plate Girders and Columns (1908). 

§ Loc. cit., page 2. 
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local loads, are practically zero. (2) The elastic-limit | 
strength of a web plate without stiffeners is about 
twice the ultimate strength given by Euler’s column 
formula applied to a diagonal-column element as 
previously defined. 

A series of tests on rolled I-beams and built-up plate | 
girders has been made by Messrs. H. F. Moore and 
W. M. Wilson.* These experimenters came to the 
conclusion “ that the ability to resist buckling of thin 
webs without intermediate stiffeners had been under- 
estimated,” and “ that it may be safe to build girders | 
without intermediate stiffeners if the ratio of the | 
unsupported width to the thickness of the web exceeds 
60. However, it is necessary to decrease the working 
stress allowable in the web as this ratio becomes 
greater.” 

From the experiments made it may be seen that a 
plate girder can transmit the shearing force to the | 
bearings in two different ways :—(1) If the load is not 
suflicient to produce wave formation, the web of the 
girder transmits the shearing force by working in 
shear. (2) In the case of larger loads, which produce 
wave formation, one part of the shearing force is| 
transmitted by shearing stresses in the web, as before, 
and the other part as in a truss, in which the web | 
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plate is working as ties and the stiffeners as struts. 
The magnitude of the load at which wave formation 
begins depends on the thickness of the web and on the 
spacing and dimonsions of the stiffeners. In the case 


of a sufficient thickness of the web and a satisfactory | 


stiffening, a plate-girder can carry the total load for 
which it is designed without any buckling in the web. 
We usually have such proportions in bridges. On the 
other hand, there are constructions with very thin 
webs which buckle at the very beginning of loading, 
and the total load is practically transmitted as in a 
truss. We have examples of such girders in aeroplane | 
construction.t 

Although buckling of the web does not mean an 
immediate failure of the girder, the dimensions in the 
case of bridges are usually taken so as to eliminate 
buckling under service conditions. A common proce- 
dure is to adopt a certain value for the working stress 
in shear, and on this basis to decide upon the web 
thickness. Then the spacing of stiffeners’is determined 
so as to enable the web to transmit the shearing 
stresses without buckling. 

Observing that in railway girders the total load | 
varies approximately as the span, and assuming the 
ratio of the depth to the span constant, it may be 
seen that the above procedure would result in nearly 
the same thickness for all spans. Assuming that this 
thickness is satisfactory for small bridges, it certainly 
will be insufficient for larger spans, and some increase 
in the thickness for eliminating the possibility of 
buckling of the web becomes necessary. This is 
provided for in some specifications. For instance, 
the American Railway Engineering Association specifi- 
cations require that the thickness of the web shall be | 


A : 
not less than sa’ where A represents the distance 


between the flanges in inches. 

Another limitation ror thickness is usually obtained | 
from the consideration of corrosion and from the fact | 
that too thin plates, if deep and long, are very awkward 
to handle. The j-in. thickness is usually considered 
as the least thickness permissible to provide against 
corrosion and ensure a satisfactory 
material during: construction and shipping. 

To obtain any rational basis for the design, it is | 

* H. F. Moore, University of Illinois Bulletin, No. 68 
(1913); H. F. Moore and W. M. Wilson, University of | 
LUlinois Bulletin, No. 86 (1916). : 

+ H. Wagner, Zeitschrift fir Flugtechnik u. Motor. | 
luftechiffahrt, vol. xx, page 200 (1919). See also Engin- 


| 
eering News, vol. xl, pages 154, 399 (1899). 


that the material of the plate is steel, for which 
E = 30 x 10 ‘Ib. per square inch and « = 0-3, we find 
for critical stress the value 


necessary to make a study of the elastic stability of 
thin webs. In discussing buckling of the web we must 
consider three cases:—({1) Near the supports the 
shearing force is the most important factor, and the 
part of the web between two stiffeners can be con- 
sidered as a rectangular plate subjected to the action 
of uniform shear, Fig. 2. (2) At the middle of the 
span the shearing stresses can be neglected in com- 
parison with normal stresses. Then the part of the 
web between two stiffeners is in the condition of pure 
bending represented in Fig. 3. (3) In the inter-| p 1: 
mediate cross-sections there is a combination of normal | 
and shearing forces, such as shown in Fig. 4. These 


e 

- (2 
d* 
This value is about three times larger than the value 


Teor = 4°83 E 


Taste I.—Values of the Factor k in Equation (1) for 
Simply Supported Rectangular Plates. 
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| three cases are discussed below. - 


Stability of Rectangular Plates under Pure Shear.—| obtained by applying the column formula to a narrow 
The investigation of the stability of rectangular plates strip of web making an angle of 45 deg. with the 
under the action of shearing forces, Fig. 2, shows that | longitudinal axis of the girder. If some experiments* 
the critical value of shearing stress at which buckli showed that a considerable buckling occurred at a 
occurs can be represented in the following form : stress about twice as great as the column formula 

E e (1) gives, it can be explained by the fact that the experi 

i--— eS | mental plate girders had very thin webs, in which case 
in which kis a numerical factor depending on the manner | a possible initial curvature may have a much greater 
in which the edges of the plate are fixed and on the | effect than in the case of a plate girder of usual 
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E is the modulus of elasticity of the material, 

“is Poisson’s ratio of the material, and 

t is the thickness of the plate. 

If A is large in comparison with d, as, for instance, in | 
the Britannia tubular bridge, mentioned before, ee 
factor k depends practically only on boundary condi- 
tions along the long sides of the rectangle. For a} 
plate simply supported along these sides, k = 4-40, | 
or if the longitudinal sides are built in, k = 7-36.* =| 

It should be noted that long vertical stiffeners usually 
are not sufficiently rigid to justify an assumption that | 
the vertical edges of the plate are built in, and we | 
will be on the safe side considering these edges as | 
simply supported. 

If the lengths of the sides of the rectangle are of the | 
same order, the calculation of k becomes more compli- 
cated.t Several approximate values of this factor for 
the case of simply supported edges are givenin Table I on | 
this page. It is assumed that Aislargerthand. Ifthe 


instead of 


, d 
case is reversed, we must read in Table I, j 
a 


$ and substitute A for d in equation (1). 

From equation (1)it may be seen that the stability of a 
plate rapidly diminishes with the diminishing of the 
thickness of the plate. Applying equation (1) to the 
case when A is large in comparison with d and assuming 

© R. V. Southwell and S. W. Skan, Proc. Roy. Soc., 
London, vol. ev, A (1924); R. V. Southwell, Phil. Mag., 
vol. xiviii, 540 (1924). 

+ See S. Timoshenko, loc. cit. 


proportions. ; 
Assuming for structural steel the yield-point stress in 
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02 03 04 
shear equal to 20,000 Ib. per square inch and substi- 
tuting this value in equation (2) for t;,, we find that the 


— OS; , 
corresponding value of the ratio ; is approximately 


equal to 85. Hence, if the value of the ratio of the 
depth of the girder to the thickness of the web is no 
larger than 85, it is justifiable to have stiffeners only at 
places of application of concentrated loads. 

By using equation (1) and Table I we can, for any 
given value of 7,,, represent the relation between the 


ratios and by a curve. Several curves of this 
= % 


kind are shown in Fig. 5. Considering a portion of the 
web of a plate girder between two adjacent stiffeners 
near the support as a rectangular plate submitted to 
the action of pure shear, the necessary distance d 
between the stiffeners for any value of te, and for 


J , , 
any value of 7 8 readily obtained from these curves.t 


In determining the distances A and d, it is recommended 
to measure them between the centre lines of the flanges 
and centre lines of the stiffeners. This conservative 
assumption can always be compensated by the reduc- 
tion of the factor of safety in our final calculation. 


| Such a factor of safety as 1-5 always seems satisfactory 


under this condition. 

Stability of Rectangular Plates under Bending.—If 
a rectangular plate is in a condition of pure bending 
in its middle plane, Fig. 3, the critical value of the 
maximum bending stress is found from the equation : 

E ? 

kT— hi? 
The values of the numerical factor k, calculated ont 
the assumption that the edges of the plate are simply 
supported, are given in Table II, on the opposite page. 

It is seen thatif d is larger than h there is only small 
variation in the coefficient & with increase of 4, 
and this coefficient approaches the minimum value 


Cer (3) 


re , ie & =. 

19-7, obtained for the ratio 5 - 0-67. The explana 
a 

tion of this fact is that a rectangular plate having 4 

large dimension d buckles in several waves, Fig. 6. 

with vertical nodal lines and the ratio of wave-length 

to the depth A approaches the value 0-67. For 


* See the paper by F. E. Turneaure, Journal of the 
Western Society of Engineers, vol. xii, page 788 (1907) 

+ A chart for the direct determination of the stiffener 
spacing in inches for any given value of the depth A 
and thickness ¢ has been prepared on the basis of equation 
(1) and Table I by O. E. Hovey, Eng. News Record, 
| page 446 (1931). 

t See the writer's papers, loc. cit. : 
| Theory of the Structure of Ships, vol. ii, page 5 
Petersburg (1914). 
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: d , 
instance, in the case of :-? 2, three waves will be 
obtained and each wave is in the same condition as 
= 0-67. When * = 3, four 


waves are obtained with the ratio of wave-length to 
depth equal to 0-75. From this it may be seen 
that vertical stiffeners do not materially affect the 
stability of the web. Considering a girder of structural 
steel designed for a basic tensile stress of 16,000 lb. 
per sq. in., assuming, as before, the factor of safety 
1-5 and substituting in equation (3) op = 1-5 » 
16,000 = 24,000 lb. per sq. in., and k= 19-7, we 
find 


a plate with the ratio - 


= 165. 


It should be noted that in determining this ratio the 
most unfavourable assumptions were made. The effect 
of vertical stiffeners was omitted, and also the -fixity 
of the edges of the web at the flanges was neglected. 
In the case of bending, buckling of the web occurs 
at the compression flange, and the effect of fixity of 
the edge along this flange should have a larger influence 
on the critical stress than in ‘the case which was 
previously discussed. Keeping in mind also that buck- 
ling of the web in bending does not represent an 
immediate danger to the girder, but simply indicates 
that the web no longer takes its full share in trans- 
mitting compressive bending stresses, it seems more 
logical to reduce the factor of safety in this case, 


TasLe If.—Values of the Factor k in Equation (3) for 


l 


0-4 | 0-5 0-6 0-67 0-75 0: 
k = 23-9 | 21-1 19-8 19-7 19-8 20: 


as compared with the case of shear, and take it equal 
to 1-25, which brings the ratio * up to 180. By 
taking into account the vertical stiffeners and by using 
the values of & from Table II, ratios of . equal to 


200 and higher can sometimes be safely assumed. 

In large plate girders horizontal stiffeners are some- 
times used.* In such cases the upper portion of the 
web, Fig. 7, is in the condition of a rectangular plate 
d xa submitted to combined bending and direct 
compression simultaneously. The distribution of the 
compressive stresses over the width a of the plate for 
the condition of buckling can be represented by the 
formula 


o=oer( 1 ie og ‘ , . (4) 
aa 

By varying coefficient a various conditions of stress 

distribution are obtained. Taking, for instance, a = 1, 

we obtain the case when the compressive stress is Oc, 


| 

The curves 1, 2 and 3 in the figure are obtained by | for ry = 10,000 Ib. per square inch is, from Fig. 5, 
taking as abscisse the values of the ratio of the|d = 150¢=103in. The A.R.E.A. Specifications give, 
actual shearing stress to the critical shearing stress | in this case, for web thickness ,°, in., and forthe distance 
determined from equation (1). The values of the | between stiffeners d= 6 ft. In this case we obtain 
coefficient k which are taken as ordinates should be | somewhat heavier thickness of the web and a larger 
substituted in equation (3) to obtain the critical value | distance between the stiffeners than is given by A.R.E.A. 
of the maximum bending stress. It is seen that for small specifications. 

Stiffeners.—Considering a portion of the web between 
™ two consecutive stiffeners, it was assumed in our 
on the critical value of bending stress is small. Thus | previous discussion that the stiffeners have a sufficient 
the determination of the thickness of the webs of plate | flexural rigidity and remain straight when the web 
girders by considering the middle portion of the span|is buckling. If this rigidity is not sufficient, the 
of the girder ina condition of pure bending is justifiable. | inclined waves of buckled web run across the stiffeners 
and buckling of the web is accompanied by bending 
of the stiffeners. Such bending was evident, for 
become very steep, which indicates that considerable | instance, in some of Fairbairn’s experiments discussed 
bending stresses can be added to pure shear without |above. To determine the necessary flexural 
producing a substantial reduction in the critical value of | rigidity, sufficient to prevent the stiffeners from 
the shearing stress. This justifies the consideration of a | bending during buckling of webs, let us consider the 
portion of the web near the supports as a plate under | case represented in Fig. 9 :—A rectangular plate of the 
pure shear. Curve 4, in Fig. 8 is constructed for a| length 2d and the width h simply supported at the 
plate girder of a constant cross-section carrying a | edges is submitted to pure shear. To prevent lateral 
| buckling the plate is stiffened by a pillar AB. If 
the flexural rigidity of the pillar is small its effect on 

The cross-section is so proportioned that the maximum | the magnitude of the critical shearing stress will also 
bending stress at the middle, represented by point A| be small. The waves of the buckled plate will cross 
of the curve, and the maximum shearing stress at | the pillar and bending of the pillar will be produced. 
| the support, represented by the point B, occur simulta- | By subsequent increases of the rigidity of the pillar 
|neously. Then for any intermediate cross-section the | we may finally arrive at the conditionsin which each 
| corresponding value of the maximum bending stress is | half of the plate will buckle as a rectangular plate of 
# ‘ . the dimensions h x d with simply supported edges 
Simply Supported Rectangular Plates under Pure Bending. | and the pillar will remain straight. ‘The corresponding 

Rive. oe 7 ‘ . limiting value E I of the flexural rigidity of the pillar 

| can be found from the consideration of the strain energy 


values of 7, say Z< 0-4, the effect of shearing stress 


When ¥ approaches unity, the curves 1, 2 and 3 
cr 





uniformly distributed load and assuming : = 0-5. 


8 0-9 1-0 1-5 | 20 | 3-0 | ea) 


|of bending of the plate and of the pillar.* Several 
7 — : values of the ratio y, of this rigidity to the rigidity 
1 | 21-2 | 20-1 19-8 | 19-7 19-8 19-7 Ee 


: a _| . 1 ane of one panel of the web, if bent to a 
, \cylindri , is given i ble below : 
given by the ordinate of the parabolic curve A B, | ep eas io Geentn ae aa tae 
since the variation of bending stresses along the span Taste IV.—The Ratios y,. 


follows a parabolic law while the shearing stresses | . -~—---— _ 


follow a linear law. It is seen that the parabola A B | Sah ve sonal : i | 4 
is always below the curve 1. Thus, if the web thickness | h 
and the stiffener spacing are chosen so as to satisfy | ¥. = 1:66 | 5-8 12-6 | 30 


the stability conditions at the middle and at the supports, | ae. <p. PE ees Te ae 

then sufficient stability will also be obtained at all | : : : 

intermediate cross-sections. |In the calculation of this table it was assumed that 
In the case of a plate girder with variable cross- | only the ad AB in Fig. 9 is flexible and the pillars 

sections it is sometimes necessary to check the stability |C D and F G are absolutely rigid. ” 

of the web at the cross-sections where a sudden change | _ Another series of calculations was made by taking 

in cross-sectional area takes place. These additional | three panels and considering the two intermediate 

calculations can also be made by using the curves in | stiffeners flexible. Proceeding as in the previous case 

Fig. 8. | and denoting by y, the ratio of the flexural rigidity 
Applications.—The results regarding the elastic | of a stiffener to the flexural rigidity of one panel, the 

stability of rectangular plates obtained in the above | figures of Table V were obtained.t 

may be used for proportioning plate girders as follows:— Taste V.—The Ratios y,. 

First determine the thickness of the web required at | __—— —_—— _—__— 

the middle of the span so as to prevent buckling of | @o3i 5 Py | i 1 

A 





along one edge of the plate and zero along the other. 


wl > 


Such a condition we have in Fig. 7 by takinga = - 


If a = 4, the stress, given by equation (4), varies from 
Ter tO — Oey. This is the case of pure bending. In 
Fig. 7 we obtain this condition by taking a = h. The 
condition a= gives us the case of a uniformly 
compressed plate. 

The critical value of compressive stress ¢;, in the 
case of combined bending and compression is obtained 
by using the same equation (3) as before. The values 
of the coefficient & for several values of a are given in 
Table III below. 

TasLe III.—Values of the Factor k in Equation (3) for 
Simply Supported Rectangular Plates Submitted to 
the Combined Action of Bending and Compression. 


| 
d 
0-4 0-6 0-75 | 0-8 1-0 | 1:5 
a~ 0-75 | 15-4 | 10-6 9-5 9-2 | 9-0 | 9-5 
1-00 | 12-4 8-0 6-9 6-7 | 6-4 | 6-9 
1-25 | 10-9 6-8 5°38 5-7 | 54 | 5-8 
1-50 8-9 5-8 5-0 4-9 4-8 5-0 
r 6-92 | 4-23 | 3-60! 3-45] 3-29] 3-60 
j | 


By using the above table the critical value of the 
compressive stress can be obtained for various positions 
of the horizontal stiffener AB (Fig. 7). It may be seen | 
that such a stiffener is more effective in stiffening the | 
web of a plate girder than a vertical stiffener. 

Stability of Rectangular Plates under Combined 
Bending and Shear.—In the case of combined bending 
and shear, Fig. 4, the same method as in the case of 
shear ilone can be used in calculating the critical values 
of stresses. The results of such calculations madet 


: ' . @ 
for three different values of the ratio R ore represented 


the web under the action of the bending stresses. 
Then, by taking the most unfavourable assumption! 1. = 1-9 Fe is Limo teduteee 67-8 
and the factor of safety 1-25, we arrived at the ratio ee — - - 
r. 180. | The values of y, and y, are represented by curves in 
t Fig. 10. It is seen that in the case of three panels 
When the thickness of the web has been selected, the | the required rigidity of the two intermediate stiffeners 
spacing of the stiffeners must be determined so as to | is larger thanin the case of two panels, and this rigidity 
enable the web to transmit shearing stresses without | should increase somewhat further when the number of 
buckling. For this purpose the curves in Fig. 5 may | panels increases. Assuming that in all practical cases 
; . a : | the rigidity will not be larger than twice the rigidity 
be used, from which the necessary ratio ; of the stiffener | pr tee, Table IV, wo arrive at the values of the te- 
spacing to the thickness of the web is obtained for | quired moment of inertia of the cross-section of stiffeners 
any desired value of the shearing stress. A factor| for various depths and ‘thicknesses of web and for 
of safety of 1-5 can be used in this case. stiffener spacing of d = 5 ft., given in Table VI. 


Let us consider now, as examples, plate girders of | : ; : ; 
the depths 6 ft. and 10 ft. In the case of h = 6 ft. Taste VI.—Required Moment of Inertia for Stiffeners. 





a - : 
and assuming 7 180, we find t = 0-40 in. and take b= 60k 80 in. | 96 in. 120 in. 
the web thickness ¥% in. Assuming a working stress / —_ sas 
in shear of 10,000 Ib. per sq. in. and a factor of safety of @ | , i \ 
1-5, we use in Fig. 5 the curve z,, = 15,000 Ib. per h 
: Ea 2x16 4. h =2y,= 3-30 | 11-6 25-2 60 
sq. in. For = ex! = 165, we find , a 1-44 | ¢ "; ye" 0-99in.4| 3-36 in.4 ea. 30in.4 | 17-4in4 
a 1-56 ,, 5-34 ,, 11-6 ,, 27-6 ,, 
and d= 50 in. For 7 or = 10,000 Ib. per sq. in. , 
. h : |\t=—4 "4 2°35... 8-00 ,, | 17-4 41-4 ,, 
we find > = 1-06 and d = 68 in. | 
d t=, (8-86, | 6 | 25-0, | SOE, 


Applying to the same case the American Railway 
Engineering Association’s Specification, we find t = 
‘s/h = 0-424 in. Take t= % in. The distance | It is seen that for smaller depth the calculated cross- 
between stiffeners for working stress + = 10,000 Ib. | sectional moment of inertia is much smaller than that 
' : 5 _ |which is actually used. For larger depth the calcu- 
12,000 - r) = 50¢=22in. For) jated values of I approach the usual proportions. For 
instance, in the case of h = 10 ft. the stiffener, following 

- 58 in. In this case the suggested manner of propor- | the American rule,{ consists of two angles 6 in. x 
tioning plate girders gives the same thickness of the | 34 in. x }in. The moment of inertia for this stiffener 
web and a somewhat larger distance between the for ¢ = % in. is I = 62-5 in.*, which is close to the 
stiffeners than that obtained by using A.R.E.A. Value 59-4 in.* given in Table VI. 


t 
40 
working stress t = } X 10,000 Ib. per sq. in., d = 133% 


per sq. in., d = 





in Fig. 8, 


* See paper by L. Karner, loc cit. | 
| These calculations were made by Stewart Way, | 


graduate student at the University of Michigan. | 


specifications. ee 


2 h * S. Timoshenko, loc. cit. 
In the case of A = 10 ft. and witht = 180 


+ This table was calculated by Stewart Way. 
‘ t See H. A. L. Waddell, Bridge Erigineering, New 
we take t= }} in. The distance between stiffeners | York, page 1670 (1916). 


= 0-67 in., 
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ELECTRIC SOLDERING IRONS FOR! 
INDUSTRIAL USE. 


Atrnovucn the engineering production methods of 
to-day involve the increasing use of labour-saving 
machinery, there will always be a need for reliable and 
efficient bench tools. Soldering, for instance, is a pro- 
cess which can only be rendered mechanical to a limi- 
ted extent, though it can be speeded up and im- 
proved by the employment of electrically-heated irons. 
Messrs. W. T. Henley’s Telegraph Works Company, 
Limited, Holborn Viaduct, London, E.C.1, have, there- 
fore, designed a new heavy-weight iron for factory, 
workshop and garage use, which complies with the 
Home Office regulations, is mechanically and electrically 
robust, heats up quickly, maintains the correct tem- 
perature for continuous use, and is well balanced. 

This iron, which is made in the three ratings of 
65, 125 and 240 watts, respectively, differs in some 
respects from the firm’s well-known domestic model. 
As will be seen from the accompanying illustrations, 
the copper bit, which is tinned ready for use, and the 
end of the iron into which it fits, are of oval section and 
there are no protruding screws, which might prevent its 
use in a confined space. The element, which is of high- 
grade nickel-chrome wire wound on mica, is enclosed 
in a steel casing, which is clamped between the limbs 
of the bit. This casing is itself contained in a cadmium- 
plated cover. From this element nickel-chrome leads 
covered with bead insulation run through the stem 
and hardwood handle, to a Bakelite box, where con- 
nection is made between them and flexible leads 
insulated with tough rubber. A bonding strip, to which 
the centre core of the flexible lead is connected, is also 
provided in the connection box and earths all the 
metal parts of the iron. In order to prevent any strain 
being put on the connections inside the box, and to 
provide a better grip on the outer sheath of the flexible 
conductor, a moulded rubber sleeve is placed at the 
entrance to the box. This sleeve also reinforces the 
leads at this point and thus does away with sharp bends 
and the risk of conductor breakage. The ends of the 
leads are trimmed up ready for connection to a three 
pin plug. 

To ensure that the elements are of the correct resist 
ance, they are individually tested on a special test- 
panel, which enables the proper voltage to be applied. 
Rejection takes place if the resistance varies from 
normal by more than 5 per cent. After assembly 
each iron is subjected to heating and dielectric-resist 
ance tests, while in addition a voltage 1-18 times the 
rated value is applied to one iron from each batch, 
before the dielectric test is made. Five irons undergo 
the heating test simultaneously, an alarm clock being 
set to cut off the current at the required time. Any 
iron which then fails to melt a piece of solder is rejected 
During the dielectric tests the cases of the irons are 
earthed and the leads are connected to 0-75 kV 
transformer supplying current at 600 R.M.S. volts, 
and to a test lamp, which lights up should a failure 
occur. Finally, a duration test, during which a number 
of irons are connected continuously to the supply 
mains, is made on a representative selection from stock. 
The life under these conditions is said to average from 
6,000 hours to 8,000 hours. 

The external dimensions of the bit on the 125-watt 
iron are 1{ in. long by 1}-in. major axis and § in. minor 
axis, the overall length, excluding the rubber sleeve, 
being 14} in. and the weight 1 Ib. It has been success- 
fully used for light tinsmith’s work and for soldering 
commutator leads on motors up to about 2 h.p. 
The bit of the 240-watt iron is 2} in. long by 1} in. major 
axis and } in. minor axis. The weight is 2 lb., and it 
can used for heavy tinsmith’s work and for all 
heavier soft soldering. 
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RECENT DEVELOPMENTS IN MANA- 
GERIAL METHODS IN THE UNITED 
STATES. 








By 8S. A. Wearr. 
(Concluded from page 158.) 


Development of the Break-Even Chart—In 1930 
Mr. C. E. Knoeppel* advanced a diagram named the 

Profitograph,” but which has become better known 
as the “ Break-Even Chart.”” The diagram is meeting 
with some acceptance in engineering circles, although 
as yet having few applications in industry proper. 
The basic idea dates apparently from research by 
Mr. H. Hess on wage-payment plans in 1904,+ but 
present interest in the subject undoubtedly has arisen 
since the appearance of Mr. Knoeppel’s articles. The 
basic form of the chart is shown in Fig. 1, and involves, 
as may be seen, a division of the elements of all costs 


* “ Plotting the Profit Course,” by C. E. Knoeppel ; 
Factory and Industrial Management, April, 1930. 

+t “ Wage-Payment Methods from the Viewpoint of 
the Employer,” by Henry Hess; Engineering Ma zine, 
May, 1904 


ELECTRIC SOLDERING IRON. 
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Fixed expenses 
are those items such as taxes on property, which do not 
vary at all in relation to the volume of business being 


into two groups, fixed and variable. 


done; while variable expenses are those which vary 
in reasonably direct proportion to production. Sales 
volume is plotted as abscissa, and the fixed expense, 
variable expense, and profit for a known sales volume 
plotted as ordinate, each of the latter being graphically 
added to the preceding. A line through the origin 
passing through the graphical sum of total cost plus 
profit will then intersect the total cost line at the 
“ break-even” volume; that is, at the sales volume 
indicated by the intersection of the lines the company 
will show neither a profit nor loss. It might be 
mentioned that in plotting the chart a loss is graphically 
subtracted from the total costs. The author has had 
occasion to plot a number of such charts for various 
companies in different lines of industry, and in every 
case where the division between fixed expense and 
variable expense had been conscientiously made the 
results were in agreement with the company’s own 
experiences. The true difficulty in plotting the chart 

TABLE IV. SELLING VALUE 


COMPARISON OF 


P 





, would be “* measurable by an established unit, universal 
|in use in industry, easy to handle in computation, 
| influential in its effect on industrial operation.” It 
| was felt that the factors previously used in industrial 
}and financial analyses were almost all merely simple 
ratios or percentages, with no common base of com- 
parison, and that the man-hour fulfilled the require- 
ments of a universal factor. The reasons outlined by 
Messrs. Alford and Hannum as to why the man-hour 
met the stipulations were largely based upon the fact 
that 60 per cent. of all labour in the United States is 
either unskilled or slightly skilled, and the fact that 
labour turnover ratios are so high (prior to 1930 
turnovers of 400 per cent. or more were not rare) 
as to show that labour is continually moving from one 
plant and one community to another. Purely for 
ease in computation, they proposed a basis of 1,000 
man-hours, and designated the factor as a “ kilo man- 
hour (km.-h.).” Applying the factor on a_ broad 
scope to an analysis of industry, it has been found 
that many previously held beliefs have been verified 
statistically, and that some rather startling conclusions 





ER KILO MAN-HOUR AND PERCENTAGE Net PRrorit 


FoR VARIOUS INDUSTRIES. 


Percentage 


Industry. Net Profit. 


Selling Value of 
Product per 


Companies Included. 
Kilo man-hour 


1,120 dols. 


Leather 3-26 Leather shoes be as o< bs pe sa 
rextiles 4-11 Yarn and thread, knitted underwear and sweaters, cotton | 548-1,447. 
fabrics, rope and twine, hosiery | 

Lumber 5-38 | Lumber, sash and doors, mill-work, furniture, woodenware | 584-2,190. 

Paper 6-97 | Paper and pulp, writing, book and wrapping paper, news- | 1,000-8,020. 
| print, boxboard | 

Printing 7-73 Commercial printing 2,370. 

Rubber 8-98 Rubber tyres 7 ..| 5,080. 

Chemicals 10-15 Explosives, by-product coke, lead products, petroleum | 3,950-9,400. 


lies in determining which expenses are truly fixed, which 
truly variable, and which partially each. Regardless 
of whether or not the chart is infallibly accurate, it 
has already served one useful purpose—pointing out to 
industry the fact that the high fixed expense inevitable 
when a plant is highly mechanised reacts very unfavour- 
ably upon that plant and upon the trade as a whole in 
times of shrinking volume. 

The more practical aspects of fixed expense in its 
relationship to day-by-day operation of a business 
enterprise are receiving more attention, primarily 
because the depression has forced managers to make 
reductions in “ fixed ’ expense that had not previously 
been considered possible. The lesson learned from the 
1921 depression was that excessive inventories were 
dangerous; the lesson from 1931 seems likely to be 
a knowledge of the evil effects of too great a plant 
capacity. Many executives are now learning that “ in 
expanding plant capacity, any increase in fixed expense 
should regulated as to be absorbed without 
increasing unit cost beyond normal bounds, within the 
period of anticipated increased production, con- 
servatively estimated.”* A study of fixed expense is 
also producing a means of settling that vexing problem 
of sales management, what sales volume a company 
can afford to lose for a given decrease in selling expense 
while the reduction of selling expense will still result 
in the same net profits. By a careful division of all 
items of cost into the two classifications of fixed expense 
and variable, and determination of the ratio of fixed 
expense to each sales volume, it has been found that 
when the dollar value of increased percentage of fixed 
expense to sales exceeds the dollar value of the amount 
of selling expense saved, there will be a net loss if 
selling expense is reduced, and conversely. 

The Man-Hour as a Unit of Measurement of Operating 
Performance.—The man-hour—that is, the amount of 
work performed by an average man in one hour—was 
first proposed as a unit of measurement of operating 


be 80 


results by Messrs. L. P. Alford and J. E. Hannum in | 


1928,+ as a result of their search for a factor that 


* “ Penalty of Over-Capacity—the Lesson from this 
Depression,” by 8S. A. Weart, Food Industries, October, 
1932. 

+ “ A Basis for Evaluating Manufacturing Operation,” 
by L. P. Alford and J. E. Hannum, Transactions of the 
American Society of Mechanical Engineers, 1928. 


products, soap, paint, varnish, and lacquer 


may be inferred. Mention has already been made of 
the indication that smaller plants are more profitable 
than larger. Table IV, abstracted from Messrs. 
Alford and Hannum’s paper and since verified by 
further work, to which reference has already been 
given, indicates that a high selling value of product 
per kilo man-hour accompanies high net profits, a 
fact not previously surmised. From Table V, similarly 
abstracted, it will be seen that high wages accompany 
high selling values per kilo man-hour. This fact, 
taken in conjunction with the indication of high profits 
and high selling values per kilo man-hour shown in 
Table IV, shows that high net profits are accompanied 
by high wages, a fact now meeting with fairly wide 
acceptance, but which some years ago was considered 
by financiers as so much heresy. 

Many other items of interest are also brought out 
by a comparison of industries, and by the study of 
intra-industry relationships. The greatest practical 
application of the kilo man-hour, however, is within 
some one company, as a measure of internal operating 
results, and as a means of comparing results of one 
period with another. When methods within a company 
are being changed, piece rates adjusted, new machinery 
placed in operation, or work shifted from one depart- 
ment to another, the man-hour has been found to offer 
an excellent method of determining exactly what the 
overall effect of the various changes has been on true 
| factory efficiency. For example, it was found in 4 
| pork-packing plant* that while many radical changes 
| were being made in operating methods, the ratios of 

“ hogs killed per man-hour” and “ hogs cut per man- 
|hour” reflected with great accuracy which changes 

were true improvements and which not. Fig. 2 
| illustrates the constancy of the man-hour as a basi 
| divisor when production volume is radically fluctuating. 
| The figure refers to a factory when production increased 
| by 42-3 per cent. and wages by 21-3 per cent. as a result 
| of a plant-improvement programme. 

Economies in Distribution Methods.—It has become 
almost a platitude to say that the technique of market- 
ing has lagged behind the technique of production. 
Much attention has been given to the study of problems 
of production and to the establishment of correct 





* “Man-Hour Accurate Yardstick for Plant Efii- 
| ciency,” by 8S. A. Weart, Food Industries, August, 1932 
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methods of internal factory operation, but once the 
goods have left the factory door the subject has been 
considered closed, so far as making any true analysis 
of conditions is concerned 


Taste V.—Comparison of Wages and Value of Product 
per Kilo man-hour for Various Industries. 





Value of 


W ages per roduct per 


in , | Pp 
Kilo man-hour. Kil 


Industry. 





} 

Dols. | Dols. 
Leather shoes. . : ‘al 272 1,120 
Cotton fabrics ‘ 273 } 1,320 
Cast-iron pipes ‘ i 372 | 1,350 
Rayon : 440 ,680 
Firebrick wil 600 | 1,730 
Lumber on ‘ ook 702 2,190 
Carpets and rugs = 605 2,640 
Portland cement ‘ ‘| 483 2,700 
Paper and pulp 23 + 465 | 2,825 
Explosives .. 4 i 437 3,950 
Manufactured ice a 796 4,240 
Automobiles .. 683 | 6,410 





that while a great deal remains to be done within the 
factory, the major opportunities for eliminating waste 
lie in the field of distribution of goods after they are 
made. The realisation is there, but little has as yet 
been accomplished. The most fundamental step, the 
necessity for market analysis, has only within the last 
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“ENGINEERING” 

few years met with any general recognition among 
managers. The only other noteworthy trends are 
toward elimination of the middleman and scientific 
arrangement of sales territories. While “ market 
analysis” is a generic term which comprises a broad 
group of allied relations, it is generally understood in 


It is now being realised | 


iO Man-hour. | 


governed entirely by the class of product under con- 
sideration. By the use of carefully chosen districts 
and cities, it is often possible to make a truly repre- 
sentative national survey with only a few thousand 
|interviews. Several methods have been developed for 
| checking statistics determined as a result of consumer 
surveys. The present usual practice is to stop securing 
| more interviews when the last batches of answers 
indicate no appreciable variation in percentages from 
the first batches. The checking and cross-checking 
| cannot be too carefully performed, and in no sense is 
|a task for the novice. Many surprising results are 
| being obtained. It is, indeed, doubtful if any con- 
sumer survey is ever completed that does not reveal 
to the management unsuspected facts about customers 
with whom they have had dealings, perhaps, for many 
years. Thus, an automobile company found that 
74 per cent. of its sales were made when both a man 
and his wife were together, yet only 19 per cent. of 
| the company’s sales calls were made when both parties 
| were together. In another case the author recalls a 
company that had two groups of salesmen, one selling 
only a packaged cheese and another only malt syrup, 
yet a market survey showed that virtually all stores 
that sold cheese also sold malt syrup, even if the 
reverse were not true. The value of market surveys is 
less frequently questioned now, for a realisation is 
developing that, after all, a business must be managed 
so as to conform to what its customers want. The 
first step is, obviously, to determine what customers 
do want. 

Scientific Determination of Sales Territories.—The 
United States Department of Commerce has com- 
pleted within the last few years some market studies 
of much value. At the expense of a great amount of 
detail, they have established certain natural marketing 
districts for various phases of wholesale and retail 
trade. Within the marketing districts people will tend 
to do the majority of their business in the commercial 
centre of the district, a fact previously well known, 
but with the boundaries of districts by no means even 
tentatively agreed upon. At the present time there 
are still many companies which consider that if they 
have assigned salesmen to territories by political 
boundary lines, for example, by states or counties, 
that there is little more to be said on the subject. 
However, such a method of assignment is now recog- 
nised as being crude in the majority of cases. The 
natural marketing areas frequently have scant regard 
for political boundary lines set up many generations 
ago, so that if only the political division lines are 
considered in assigning salesmen there will be much 
duplication of effort. 











CATALOGUES. 


Electric Syrens.—Messrs. Leach Electrical and Engin- 
eering Company, Limited, of 169, Upper Thames-street, 
London, E.C.4, have issued a list dealing with the equip- 
ment they make for time calls, fire and burglar alarms, 
and fog signals, with ranges from }{ mile to 8 miles. 


Signalling Equipment.—Cataiogue sections on electric 
interlocking frames, and illuminated track diagrams and 
indicators for railways, have been received from Messrs. 
The Westinghouse Brake and Saxby Signal Company, 
Limited, of 82, York-road, King’s Cross, London, Os 
Fuses.—Semi-enclosed and cartridge types of fuses, 
for ordinary and heavy duties, and suitable for both 
alternating or direct currents, are described in a pamphlet 
received from Messrs. A. Reyrolle and Company, Limited, 
of Hebburn-on-Tyne. All dimensions are given, and test 
results are quoted to show their valuable characteristics, 
Marine Diesel Engines.—Airless-injection marine 
Diesel engines are the subject of a folder received from 
Messrs. Mirrlees, Bickerton and Day, Limited, of Hazel 
Grove, Stockport. Recent installations on small craft 
of all types, both for pleasure cruising and commercial 
application, are referred to. 

Adjustable Electric Light Fittings.—Messrs. The Electric 
Depot, Limited, of Pritchett-street, Aston, Birmingham,6, 
have sent a list of their adjustable fittings, with tubular 
construction connected with swivelling shackies. They 





its narrower sense a8 meaning the determination of 
what the ultimate consumer really thinks and how 
he is influenced to buy or not buy a certain product. | 
There is only one correct method of determining what | 
the consumer thinks, and that is to ask him as to his 
opinions, being very careful not in any way to influence 
his answers along desired lines. The usual method of 
doing this is by the well-known “ blind ” questionnaire, 
in Which a carefully ordered and selected group of 
questions are asked of consumers. Formerly the 
tendency was to ask an interminable list of questions, 
but the present trend is to restrict the list to as few 
as possible, 

It was once thought necessary to interview a great 


number of consumers scattered through every nook 
and corner of the market, but such a system is now 
known to be unnecessarily thorough. Present practice 
18 carefully to select certain areas, such as cities in 
scattered states, then within those cities to limit 
definitely the regions within which interviews with con- 





of course, 


sumers will be made. The selection is, 


are suitable for machine-tool lighting requirements, 
industrial applications generally, and for office use. 

Boiler Circulators.—Messrs. Cutbill, King and Com- 
pany, Limited, of 32, St. Mary Axe, London, E.C.3, have 
issued a description of their “* Compulsoree ” circulators 
to improve the results obtained with various types of 
boilers. Tllustrations show installations in dryback, 
Scotch and Lancashire boilers. 

Air Picks.—Portable picks for colliery work and stone 
ripping are dealt with in a leaflet received from the 
Sheffield firm of Messrs. Hardypick, Limited, of 17, Queen 
Victoria-street, London, E.C.4. They have low air con- 
sumption, are easy to handle, and, because of the 
materials of construction and design, have a low cost of 
upkeep. 

Emergency Lighting Sets.—Messrs.Ruston and Hornsby, 
Limited, of Lincoln, make a range of standard Diesel- 
engine driven lighting sets for use in emergencies and for 
port lighting duties aboard ship. The sets described in 
a new pamphlet run from 17 kW to 95 kW, the speed 
being 1,000 r.p.m. They are characterised by low running 


Monel Metal.—A pamphlet published by Messrs. Henry 
Wiggin and Company, Limited, of Thames House, Mill- 
bank, London, 8.W.1, entitled “‘ Engineering Properties 
of Monel Metal,” presents a great amount of information, 
based on experimental evidence and experience, on the 
characteristics of this valuable anti-corrosive material 
and the forms in which it is available. 


Engine Indicators._-Indicators for steam, gas and oil 
engines and for equipment using ammonia, are dealt 
with in a pamphlet received from Messrs. Crosby Valve 
and Engineering Company, Limited, of 41 and 42, Foley 
street, London, W.1. Reduction mechanisms, and the 
Crosby continuous drum indicator, accessories and 
planimeters are also referred to. 


Dust Separators —Mr. William Alexander, 167, St. 
Vincent-street, Glasgow, C.2, in a pamphlet, calls 
attention to the features of design of Supreme vortex 
dust separators for air, boiler gases and other industrial 

ases. In these the separating agency is the centrifugal 
orce of a free spiral vortex, with an added component 
of axial motion. 


Spanners.—Messrs. Burston Spanner Company of 
2a, Sherwoods-road, Oxhey, Watford, have sent a leaflet 
dealing with the claims made for their rapid action cam 
spanner. The cam setting is done by the movement of 
the thumb, when the spanner is in place, and the one 
spanner 1s capable of dealing with nuts from ¥ in. to 
14 in. 

Lifts.—Messrs. Marryat and Scott, Limited, of 75, 
Clerkenwell-road, London, E.C.1, have sent out a leaflet 
calling attention to the features of their latest lift equip- 
ment. These comprise automatic down collective 
calling, automatic illumination, streamline cars, anti- 
gate snatching device, self-closing light steel doors, and 
a new landing indicator push. 

Pneumatic Tools.—Portable equipment for chipping 
and caulking, to meet every requirement in industry, is 
the subject of a booklet published by Sir W. G. Armstrong 
Whitworth and Company (Engineers), Limited, of 
Scotswood Works, Newcastle-upon-Tyne, 1. The valve 
used in these pneumatic hammers is of the mitred ring 
type, having plane self-seating surfaces, which has 
shown its merits in over fifteen years of service. 

Street Lighting.—Philora 100-watt sodium lamps have 
been introduced mainly for street lighting purposes, but 
also find service in industrial works. A list sent out by 
Messrs. Philips Lamps, Limited, 145, Charing Cross-road, 
London, W.C.2, depicts their use on British and foreign 
roadways and in road tunnels, while affording informa- 
tion on the features of the lamp, and on fittings for the 
best distribution and utilisation of the light it gives. 

Paving Reinforcement.—Lindsay’s surface fabric for 
the reinforcement of concrete, asphalt and composition 
paving is the subject of a folder received from Mr. W. 
Carrick Howat, of 121, West George-street, Glasgow, C.2. 
lt is composed of straight steel strips laid on edge, in 
parallel grille formation, with the tops forming part of 
the wearing surface. It is free from cracking, creeping 
and disintegration, and will withstand heavy trafiic. 


Rope Drives.—There is a great field of usefulness for 
special types of rope drives in industry, and Messrs. 
Frank Wigglesworth and Company, Limited, of Shipley, 
Yorkshire, have issued a catalogue dealing with the merits 
of Texrope to meet the needs. The variety of the 
applications dealt with is very extensive, and the infor- 
mation given should prove of service to all concerned 
with troublesome cases of power transmission. 

Boilers.—Complete steam raising plant, comprising 
boilers and the auxiliaries associated with them to obtain 
economical production, is the subject of a pamphlet 
entitled ‘‘ Super-Lancashire Boiler Unit,’’ received from 
Messrs. Daniel Adamson and Company, Limited, of 
Engineering Works, Dukinfield. This combination of 
a superheater, air preheaters, fans and feed heaters with 
a Lancashire boiler, enables the attainment of high 
overall efficiency, with small space requirements, The 
auxiliaries are all easily accessible. 

Industrial Plant.—Messrs. G. A. Harvey and Company 
(London), Limited, of Greenwich Metal Works, Woolwich- 
road, London, 8.E.7, have issued an interesting booklet 
on industrial plant, made of steel plate, up to 14 in. 
in thickness, as well as in nickel, stainless steel, copper, 
aluminium, &c, The range of their products is wide, 
comprising pressure vesseis, vacuum drying, evaporating, 
distilling and impregnating plants, tubular heaters, 
coolers, agitators, filters, autoclaves, tar stills and 
storage tanks. 

Insulated Wires and Cables.—The insulation of cables 
for wiring switchboards, rheostats and heaters must be 
capable of withstanding high temperatures. Messrs. 
British Insulated Cables, Limited, of Prescot, Lancs., 
have issued a pamphlet on their Rockbestos products to 
meet this duty, with dimensions of the various standard 
sizes. Another publication relates to stove and range 
wires, insulated with the same material. A folder deals 
with arc-light and projector cables and a number of lists 
furnish illustrations and particulars of various types of 
ironclad or non-conductive cased cut-outs. 

Diesel Engines.—A report of a test, made by Mr. W. A. 
Tookey, upon an Atomic Diesel marine engine, con- 
structed by Messrs. Petters, Limited, of Westland 
Works, Yeovil, for a tug boat, has been published by the 
firm. It shows low overall consumption over a wide 
range of powers up to 10 per cent. overload, and the 
investigator’s appreciation of the valuable character- 
istic that it can be started from a cold state to run dead 
slow ahead or reverse, without first going up to speed. 
An accompanying list deals with small Diese engines of 
from 5 h.p. to 10 h.p., for electric generating sets, and the 
driving of portable machines, such as concrete mixers, air 





costs and reliable working. 


compressors and pumps. 
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**ENGINEERING”’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 


in each case ; where none is mentioned, the Specification is not | 


illustrated, 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s. 

The date of the advertisement of the acceptance of a Complete 
Specific tion is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word ** Sealed” is appended. 

Any person may, at any time within lwo months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 

401,277. Elliott Brothers (London), Limited, of 
Lewisham, and G. F. Shotter, of Friern Barnet. 
Alternating-Current Instrument. (5 figs.) May 7, 
1932.—-The invention relates to an alternating-current 
electrical instrument for measuring volt-amperes in 
which there is provided a current winding to be connected 
in series with the supply and a voltage winding to be 
connected across the supply, one of these windings being 


movable in accordance with the interactions of the 


fluxes produced by the two windings, and one or both | 


windings being on a magnetic core. An instrument 
for messuring volt-amperes for use on a single-phase 
system has a voltage winding 1 wound on a copper 
» 
horseshoe form. The opposed faces of the poles of the 
core form part of a cylinder, and between them is concen- 
trically placed a magnetic cylindrical core. A coil 7 is 
suspended to move in the space between the poles and 
the core. This coil 7 carries a pointer 8, which moves 
over a scale. The voltage winding | is connected to 
rectifying apparatus 10, which itself is connected across 


spool 

















(401,277) 





the supply, and similarly, the coil 7, which constitutes a 
current coil, is connected to rectifying apparatus 11, 
which is connected in series with the supply. A first 
flux is produced by the voltage coil 1, and a second flux 
is produced in the copper spool 2 by the induced currents 
in this spool. These first and second fluxes react to 
poses a substantially constant flux in the space 
vetween the poles of the core 3. This flux is substan- 
tially constant for any particular voltage and has a value 
which is a direct function of the form factor of the 
wave form of the alternating current supplied to the 
instrument. The substantially constant flux reacts with 


the flux produced by the coil 7 and causes the pointer | 


to assume a position in accordance with the volt-amperes 
of the system in connection with which the instrument is 
used. (Sealed.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


395,473. Humphreys and Glasgow, Limited, of | 
Westminster, and A. R. Griggs, of Westminster. | 
April 16, 1932.—« is “| 
coal 


Gas Manufacture. 2 Figs.) 
complete gasification generator, 6 an additional 
carbonising chamber, ¢ a recuperator heated by com- 
bustion of blast gas taken off from the top of the gasi- | 
fication or lower part of the generator and which super- 
heats back-run steam and d the recuperator heated by 
combustion of down-run water gas ready to heat some 
of the mixed coal and water gas previous to its passage 
through the chamber 5. , The recuperators c and d have 
depending partitions so that gases travel down on one 
side and up on the other side of the partition. The top 
and bottom of the gasiication part of the generator are 
connected to the top of the recuperator ¢ by valved 
pipes. The top of the recuperator d on one side of the 
partition is connected to the bottom of the generator 
by the valved pipe g and on the other side of the partition 
to the top of the generator by the valved pipe A which 
has a valved branch leading to storage. ) is a valved 
branch from the pipe g leading to the bottom of the 
additional coal-carbonising chamber 6, which has a gas 
offtake pipe to storage. The recuperators have stack 
pipes. /, m and n are steam inlets. The air blast connec- 
tions are not shown. The proper temperature conditions 
having been attained in the apparatus, the lower part of 
the generator is blasted upwards with air and the blast 
gases burned in the recuperator « A back run is effected 


j 


surrounding a magnetic core 3, of substantially | 





G. 
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j with steam admitted at 2 and passing through the 
| Fecuperator c and up through the generatora. Mixed 
| coal gas and water gas pass off through the pipe h, the 
| recuperator d, the pipes g and j and the additional coal 
carbonising chamber b and, together with gas evolved 
from the additional coal in the chamber 6 to storage. 
Some of the gas from the top of the generator may pass 


| 
| 
| through the branch pipe to storage. A down-run with 
| steam admitted at n is then made through the lower part 
| of the generator a, gas is burned in the recuperator d and 
| the products of combustion escape through the stack 
pipe. This withdrawn down-run water gas is of low 
calorific value and its combustion stores heat in the 
recuperator d, which subsequently is taken up by the gas 
from the top of the generator on its passage through the 
recuperator and carried to the additional chamber b, 
where it efiects the carbonisation of the coal therein. 
An up run with steam admitted at m may be interposed 
in the cycle. (Sealed.) 


INTERNAL-COMBUSTION ENGINES. 


403,478. The Birmingham Small Arms Com- 
pany, Limited, of Small Heath, and H. Perkins, of 
Small Heath. Exhaust Pipe. (3 /igs.) September 
6, 1932.—This invention relates to the assembly and 
fixing of twin exhaust pipes in the cylinder head of an 
internal-combustion engine for a motor-cycle. A pair of 
| eye bolts is provided, the stem of one having a right-hand 
and the other a left-hand screw thread, arranged to engage 
with a right-hand and left-hand screw-threaded adjusting 
on which are formed flats to facilitate turning. 
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On the eye bolts are also mounted lock nuts 4 for fixing 
the bolts in the adjusting sleeve 2. A pair of split collars 
| 5 is provided having lugs 6, which are spaced to receive 
the heads of the eye bolts and drilled to receive a clamping 
bolt, which also serves for the attachment of the eye bolt 
to the split collar 5 when fixed to the exhaust pipe 8. 
The split collars are provided with radial fins to serve as 
means for cooling the attachment ends of the exhaust 
pipes 8. In assembly, the split collars 5 are mounted on 
the exhaust pipes 8, whose ends are passed into the 
outwards diverging plain holes in the cylinder head. 
The eye bolts of the straining device are engaged by 
the clamping bolts of the split collars 5, and, by rotation of 
the right-hand and left-hand screw-threaded adjusting 
sleeve 2, the ends of the two exhaust pipes 8 will be 
strained sideways in the plain exhaust-outlet holes in the 
cylinder head, and thereby securely fixed in position, and 
by turning the lock nuts 4 into contact with the ends of 
| the adjusting sleeve 2, the latter will be prevented from 
turning, and thus avoid slackening of the straining 
device. (Sealed.) 


MINING, METALLURGY, &c. 

| 395,983. Gibbons Brothers, Limited, of Dudley, 
| and W. E. Gibbons, of Dudley. Tunnel Kiln. (6 Figs.) 
| February 17, 1933.—-The tunnel is provided at ite centre 
with combustion chambers 11 on each side. Each of 
these combustion chambers is screened from the tunnel 
by a hollow wall 12, each hollow wall having an opening 
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at the top and an opening at the bottom, the latter 
opening extending horizontally into the tunnel. The 
construction of the screens as hollow walls with openings 
at top and bottom, allows the atmosphere of the tunnel 
to circulate therethrough. Each heating chamber 11 
is provided with a number of burners 15, and these may 
be placed somewhat obliquely to direct the products of 
combustion towards the preheating zone of the tunnel. 
The burners 15 are fed with air and gas, the supply pipes 
for air and gas being common to all the burners at one 
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| the preheating zone end of the tunnel and are then 
poe inwards at 19 through openings in the wals of the 
combustion chamber so as to discharge cool air in such a 
manner that it mixes with the products of combustion 
just before they enter the tunnel through the com. 
municating passages 20 at the ends of the combustion 
| chambers. The introduction of the cool air at 19 pre. 
| vents the formation of a zone at 20 which would be 
| hotter than the firing zone. The gases then proceed 
towards the preheating end of the tunnel and eventually 
pass into exhaust ports. (Accepted, August 2, 1933.) ~ 


MISCELLANEOUS. 

397,907. Auto-Klean Strainers, Limited, of 
London, and W. R. Beldam, of London. Straining 
| Apparatus. (21 Figs.) March 2, 1932.—The strainer 
is for petrol, and consists of a casing with an inlet 3 
and an outlet 5; in the base of the casing there is a 
sump with a sump door, and the casing has a removable 
cover 11. A spindle 13 has its lower end mounted in 
a bracket and its upper end mounted in a gland in the 
cover 11. The upper end of the spindle 13 is provided 
with an operating lever. Mounted upon the spindle 13 
is a cage 21. The cage consists of a number of vertical 
bars which are held together by rings 25. Encircling the 
vertical bars is gauze 27, so that a straining chamber is 
formed. The top and bottom rings 25 make an oi)- 
tight joint with the cover 11 and with an annular cage 
base, which latter is fixed to the casing. The lower end 
of the cage is open except for one portion (about 45 deg.), 
which is closed by a blanking plate 31 which forms part 
of the cage base. This blanking plate carries a fixed 
vertical division wall 33, extending upwards to the 
cover and having its outer edge in contact with the vertical 
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bars and at its inner end makes contact with the spindle. 
The spindle 13 has fixed to it a pump vane 41, moving 
with the spindle, and extending from the spindle radially 
along the whole height of the cage, to the surrounding 
bars. Along the whole length of the free margin of the 
vane 41 is a radia] slot in which there is a plate 45, 
pressed outwards by a spring. The outer margin of the 
plate is shaped as a ratchet pawl. Thus the plate 
45 forms an adjustable end to the vane. The interior 
of the cage is formed with ratchet teeth. Mounted 
in the casing outside the straining cage and opposite the 
blanking plate is a spring scraper 51, making contact with 
the outside of the gauze as the straining cage rotates. 
Any material displaced by the scraper falls into the 
sump. Normally the spindle 13 is so positioned that the 
movable vane 41 is in a position not above the blanking 
plate 31, so that it is inoperative to divide the interior 
into separate sections. Oil passes through the inlet 3 
into the space surrounding the cage and then inwards 
through the gauze into the interior of the straining cage. 
From there it passes downwards without interference 
by the pump vane 41 through the bottom end of the 
straining cage into the duct leading to the outlet 5. 
When it is desired to clean the gauze, the spindle 13 1s 
turned in a clockwise direction, and carries with it the 
pump vane 41 and the straining cage. When the pump 
vane 41 overlaps the edge of the blanking plate the oil 
in about one-eighth of the cage is trapped between the 
blanking plate at the bottom, the cover at the top, 
the pump vane, and the division wall. On further 
movement of the pump vane 41, the trapped oil is forced 
outwards through the adjacent gauze, which is thereby 
cleaned. The displaced or loosened dirt, if it remains 
attached to the outside of the gauze, is removed there- 
from by the scraper as the gauze rotates past the latter 





side of the tunnel. The air pipes are continued towards 
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THE HENRY PROCESS FOR THE 
CLARIFICATION OF POLLUTED 
WATER. 


Tue importance placed nowadays upon the clean | 


state of coal marketed has led to the production of 
great quantities of water polluted with slurry, and 
has added to the difficulties of dealing satisfactorily 
with trade wastes. The attention which has been 
devoted to such matters in recent years has led 
to the range of clarification processes applicable in 
this and other connections being greatly enlarged, 





originally forced on Mr. Henry’s attention when 


he sought for better and more efficient methods of 
dealing with the effluents from the several washeries 
belonging to the collieries with which he is con- 
nected. 

In coal washing, the separation of the larger 
stones, lumps of clay and dirt is most easily dealt 
with by passing them over slow-running conveyors 
or picking belts, the unwanted material being picked 
off the belt by a gang of juvenile employees and 
dropped down chutes into colliery tubs, whence 
it is conveyed to the pit bank. 





Fie. 1. UNTREATED Fie. 2. 


WATER. 


Water 15 Szos. 
AFTER ADDING REAGENTS. 


Fie. 3. Water 3 Mins. 
ArreR TREATMENT. 
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among the successful methods now in use being 
several depending upon the flocculation of the 
suspended solids by some agent added in small 
quantities. 

The process which we are about to describe has 
been developed and successfully applied by Mr. 
R. A. Henry, of Liége, Belgium, and can effect the 
rapid clarification of water polluted with mineral 
or animal refuse, and has been applied in par- 
ticular to the clarification of slurry water from coal- 
washing plants, to the treatment of river water 
contaiming trade wastes and sewage, and to the 





The smaller sizes are dealt with in wash boxes, 
of which there are a great variety of types, but in 
principle they are identical in that advantage is 
taken of the difference of specific gravity between 
the heavy dirt and the relatively light coal. When 
such a mixture is carried along in a stream of 
water, or is agitated under water, the dirt gradually 
works its way downwards, and the coal forms a layer 
on the surface of the dirt, thus allowing separation 
to be effected by appropriate apparatus. 

Among the coal and dirt as mined, there is a 
certain proportion of dust, or “ fines,” and this is 


treatment of raw sewage itself. The matter was! increased in quantity by the considerable abrasion 








to which the material is subjected in the coal- 
breakers, sizing screens, wash boxes, &c., in its 
passage through the washery. Consequently, the 
wash water, on leaving the washery, is loaded to a 
greater or lesser degree, with these fines in suspension, 
and it is this suspended matter which gives rise to 
the problem of how this large volume of polluted 
water is to be disposed of. A continual supply of 
relatively clean water, the cleaner the better, must 
be supplied to the washery, and even if there be 
an unlimited supply of fresh water, say from a 
river, the polluted effluent must still be dealt with, 
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as it would not be permissible to return this to the 
river. 

The obvious solution is to re-use the wash water, 
after depriving it ofits suspended matter. The most 
usual method of effecting this is to run the effluent 
into large shallow settling ponds, filled in rotation. 
In these, the solids gradually settle by natural 
sedimentation, allowing the relatively clear water 
to be released, collected at some central point and 
pumped back to the washery. The black car- 
bonaceous slime left in the ponds is allowed to 
dry out to the consistency of a stiffish paste, and is 
then removed by shovel and barrow, or other less 
primitive means. [If its calorific value is sufficiently 
high, it can be used for raising steam, but if too low 
for this purpose, it must be dumped on the pit bank. 

It will readily be realised that this method of 
treating the washery effluent, or “slurry” water, 
requires a relatively large area of land, which could 
often be put to better use, and also entails a con- 
siderable amount of labour in handling the pro- 
duct. Hence any reasonably simple and rapid 
means by which the slurry water can be deprived 
of its burden in a relatively small space and 
returned to the washery in a clarified state should 
command the attention of anyone interested in the 
subject of coal washing. 

In the early stages of his work, Mr. Henry found 
that if he added to a sample of slurry water a small 
quantity of potato starch and of sodium hydroxide, 
i.e., caustic soda a physical reaction took place, 
which caused the suspended particles to coalesce. 
From Stoke’s Law, we know that the rate of descent 
of a spherical body in a fluid is V = v=" @ 

rn 
(M — m)g is the apparent weight of the body, r is its 
radius, and 7 is the viscosity of the fluid. Since Mg 
is proportional to r* 4, and mg to r°8, where 4 and 
8 are the densities of the body and fluid, respectively, 
we see that, in a given fluid, the rate of descent is 
proportional to r*. Hence, for minute particles, the 
rate of settlement becomes very slow, especially 
when the specific gravity of the body is not greatly 
in excess of that of the fluid, but this rate increases 
rapidly as the body increases in size. The effect of 
the coalescence of the particles by the physical action 
mentioned above is therefore to accelerate the settle- 
ment enormously, leaving clear supernatent water. 

After a lengthy research into the conditions 
leading to the best results these were found to be as 
follows :— 

Firstly, the water should be rendered alkaline, 


where 
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approximately to the extent of pH equals 11, and, ; of water. 
secondly, the grains of potato starch should be | amounts are, and that the cost of reagents is entirely | Company, Limited, Birtley, 





It will be realised how very small these 





Fig. 9. FILTer. 


taken up in this country by Messrs. The Birtley 


| a: = 
Durham. Fig. 7 is 


cooled to a temperature several degrees below the | negligible amounting to only a fraction of a farthing | a diagrammatic: representation of the apparatus 


freezing point of water. 
Figs. 1, 2 and 3 show the effect of the treatment on 


slurry water, Fig. 1 being the untreated water,| to slurry water, may now be considered. 


per ton of water treated. 
Other aspects and effects of this process, as applied 
Firstly, 


|employed. The slurry water from the washery. 
| which has been previously dosed with lime, as 
' . 7 . 

already described, falls into an open tank, shown 


Fig. 2 the state of affairs 15 seconds after adding the | the effect of the coagulation of the finely-divided coal | on the right, whence it is pumped up into the concrete 


reagents, and Fig. 3 the conditions after 3 minutes, 
when the transparency of the supernatent water is 
83 per cent., distilled water being taken as 100. 
Fig. 3 hardly does justice to the experiment, as it 
will be seen that the glass above the water line is 
no clearer than the water below the water line 
Fig. 4 is a typical transparency curve, showing how 
very rapidly the clarification takes place and the 
high degree finally reached in terms of distilled water. 
lhe degree of clarification will be better appreciated 
when it is realised that the transparency of optical 
glass is only 90 per cent. of that of distilled water 
Fig. 5 is a microphotograph, by 400 diameters, of 
a sample of untreated slurry water, and Fig. 6 shows 
the coalescence of the particles after treatment. 

The quantities of reagents employed are approxi- 
mately as follows, but nay vary somewhat accord- 
ing to the class of water being clarified: The water 
is rendered basic by the addition of lime water, 
but in practice, as applied to the treatment of 
slurry water, the addition is made in the form of 
quicklime, which is added to the coal entering the 
washery; for example, shovelful to every 
twentieth tub of coal. This lime gets pounded up 


a 


and throughly dissolved as it passes through the | particular case an ash content of 16 per cent., when | 
The quantity of quicklime required | deposited ordinarily, was reduced to 9 per cent. 


washing plant. 





and clay is to render the deposit highly filterable, 
whereas the deposit obtained by natural sedimenta- 
tion is almost unfilterable, due to the clogging action 
of the clay. This high coefficient of filterability has 
been utilised by Mr. Henry and will be referred to 
later. Secondly, the deposit obtained by the 
treatment is found to be richer in coal, and poorer 
in clay, than the deposit resulting from simple 
gravitational settlement. 


This is accounted for by the fact that the presence | 


of the lime water, in its passage through the washery, 
has a peculiar effect on the clay, which is very 
finely divided, slightly soluble and colloidal in its 
nature. The effect is to make the clay adhere to 
the pieces of stone which are being rejected by 
the washery, so that this clay passes out with the 
rejected matter. 
of the coal is such that the clay does not adhere 
to it, so that the coal leaves the washery free from 
adherent clay. Moreover, the burden of clay in 


the slurry water is considerably reduced, thus | 


giving a flocculated deposit to that extent richer 
in coal. This is an example, on a commercial scale, 
of the phenomenon of selective adsorbtion. In a 


per ton of slurry water is in the neighbourhood of | when deposited by flocculation. 


265 grams, or about 9 ozs. 


The quantity of frozen | 
starch is about 6-5 grams, or roughly } oz., per ton'on a commercial scale, the process having been 


These principles have been utilised by Mr. Henry 


On the other hand, the nature | 





cone, some 30 ft. in diameter at the top and 30 ft. 
deep. A constant trickle of a mixture of caustic- 
| soda solution and a suspension of frozen starch in 
water also falls into the slurry tank. The physical 
action previously mentioned takes placeimmediately, 
| resulting in the coagulation of the solids suspended 
| in the slurry water, these being rapidly deposited 
|in the cone, leaving the clear supernatant water 
to run back to the washery. 

An arm running parallel with the side of the cone 
and rotated slowly by means of overhead gear, 
| keeps the deposit from adhering to the sides and 
assists in its subsequent removal by the filter 
shown at the base of the cone, an external view 
of which is given in Fig. 8. 

The type of filter used has also been specially 
developed for this purpose, and is shown in further 
detail in Fig. 9. It consists essentially of two 
drums rotating in opposite directions, each drum 
carrying a number of filtering cells in the form of 
perforated dished trays, lined with metal gauze. 
The filter is attached to the base of the cone, as 
shown in Fig. 10, the slurry deposit entering 4 
pair of cells, one on each drum simultaneously. By 
means of rotary valve mechanism, the interior 0! 
the drums behind the filled cells is connected to a 
partial vacuum produced by a hydraulic ejector, 
as shown in Fig. Filtration is considerably 
assisted by the pressure due to the impact velocity 
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THE HENRY PROCESS OF CLARIFYING POLLUTED WATER. 
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Fie. 11. APPARATUS FOR THE 


THE COURT EXPERT. 


From time to time those who are anxious to 
bring about reforms in legal procedure turn their 
| attention to the difficult problems which arise in 
relation to “expert evidence.” Various objections 
| | are made to the existing practice, which leaves both 
| parties to call such witnesses as they may think 
Fie. 10. Ficrer at Base or Setriine Tank. | proper. It is said that a multiplicity of experts 
| brings about a waste of judicial time, adds enor- 

of the slurry entering the filter, in fact, the pressure | ™ously to the expense of proceedings, and tends 
on the outer faces of the cells is of the order of | t? weight the balance of justice in favour of the 
| party who has the longest purse. Judges are also 





four and a half atmospheres for each foot per second guy , , 
of velocity of entry. As the filled cells rotate into | heard to say that they find it difficult, if not impos- 
the lowest position, facing vertically downwards, | sible, to decide a technical question upon which the 
a puff of compressed air is introduced behind the | ©*Perts are hopelessly at variance. = ’ 
cells, by means of the valve mechanism, and ejects | A desire to shift the burden of deciding technical 
the filtered slurry in the form of “ cakes,” which | ©@8¢8 on to the shoulders of an independent expert 
fall into the wagon below. | was evinced in 1932. It was then, by an order of 
The filtering is exceedingly satisfactory, the the Supreme Court, provided that “any question 
moisture content of the cake being only 16 per cent. | involving expert knowledge shall be referred to a 
to 20 per cent., so that it is dry to the touch. In special referee for . . . report . . . on the 
: | terms that the report when received shall be com- 


this condition it can be fired to boilers without | . 7 , : bie 
further drying ; in fact, if it were much drier than | municated to both parties with a view to ascertaining 
whether they are willing to accept . . . the 


this, a considerable proportion wuuld be carried | , : 

over into the flues by the draught without burning. report .; that im 80 far as the report is not 
The filter shown in Fig. 9 can produce upwards | #ccepted by both parties it shall be treated as 
of 20 tons of cake per hour. The water coming | iformation furnished to the Court, and shall be 
from the cone is as clear as tap water. A standard | subject to the criticism of any expert witness called 
cone of the dimensions given can produce up to| ®t the trial and shall be given such weight in 
40,000 gallons of clear water per hour. | deciding any question of difference between the 

In Fig. 11 is shown the apparatus for preparing the | €XPeTt witnesses as the Court shall think fit. : 

coagulating reagents. To the left is a small ammonia | It is to be observed that the appointment of an 


compressor and refrigerator, in which the dry potato | ©Xpert in accordance with this rule does not pre- 


starch is frozen. From time to time, the tank | Clude the parties from employing expert witnesses, 
immediately to the right of the refrigerator is _ As regards the effect of this rule (which, it 1s 
charged with the starch and mixed with water to right to say, was limited in its application), it is 
the correct concentration. Since starch is insoluble | 2°t uninteresting to observe that although it has 
in cold water, it would quickly settle out, but the | been in force for nearly two years the power 

conferred upon the judge to appoint this “‘ expert ” 


suspension is kept in active circulation by the| ) Juag ‘ 
s not been exercised in a single case. 


small pump beneath the tank, and it is also kept! ha. a ‘ i 
cold by means of a brine coil from the refrigerator.| © ndeterred by this fact, those responsible for 
The caustic solution is prepared and stored in the | making rules of procedure are apparently of opinion 
right-hand tank. The small cocks at the extreme | that a further attempt should be made to avoid 
right are the outlets of the two reagents into the | the calling of expert witnesses. By certain new 
slurry-water tank. A sample of the treated slurry | rules of court, in any case to be tried without a 
water can be withdrawn at any time from the | J4rY which involves any question for an expert 
rising main to the cone, into a viewing apparatus, | witness, the Court may, on the application of any 
for the purpose of ascertaining whether the floccu- | party, appoint an independent expert to be called 
lating reaction is proceeding satisfactorily. 7 the Court expert ” to inquire and report on any 
By means of the Henry process, it has been | question of fact or of opinion—not involving 
possible to dispense completely with the whole of | questions of law or construction. ’ 
the numerous settling ponds which previously| The words in italics are important. It is only 
cupied a considerable area of valuable land.|0n the application of a party that the experts can 
At the same time, the large amount of labour | be appointed. The judge cannot require his services 
required to carry out the filling and emptying of | ™ero motu. . . 
these ponds has been reduced to one man who| [If not accepted by all parties the report is to be 
operates the filter, pumps, 
paratus, etc. 


coagulating ap- | treated as information furnished to the Court, and 
| is to be given such weight as the Court may think 
fit. And then we come to the most astonishing part 


(To be continued.) 





PREPARATION OF COAGULANTS. 
of the new rule: ‘“ Any party may apply 
to the Court for leave to cross-examine the 
Court expert on his report and the Court 
may order the cross-examination of the Court expert 
either at the trial or before an examiner.” 

The word “ expert” includes “ scientific persons, 
medical men (sic), engineers and other 
specially skilled persons whose opinions on any 
questions relevant to the issues involved would be 
received by the Court.” 

“* Engineers !”” Leaving out of consideration the 
other classes of persons who are to be classed as 
experts, we may be permitted to wonder whether 
those responsible for framing this new rule made any 
inquiry as to whether any engineer of standing 
would be likely to consent to act as court expert 
subject to the conditions set forth in the rule. To 
be exposed to cross-examination from one side is 
bad enough ; what would be the feelings of one who 
was liable to be cross-examined by both sides ? 
The position of the expert witness who is supporting 
the case of one party is clear. The dignity of the 
position of a man who is acting as assessor to a 
judge is also manifest. But we doubt whether there 
are any men of high position in the engineering pro- 
fession who would be willing to accept the dubious 
position of court expert. His carefully framed 
report might be ignored by both sides and by the 
court itself. 

Nor can he even fix his own fees. For (by another 
rule) his remuneration is to be “ fixed by the court.” 
Fixed, but not guaranteed. The parties, accord- 
ing to the new rules, are to be “ jointly and severally 
liable to pay the remuneration so fixed’’ but no 
provision is made for payment of fees in advance ; 
and it may well be that when the time for payment 
arrives either or both of the parties will be unable to 
pay. Itis only where the appointment of the expert 
is opposed, that the court has power to require the 
party applying for the appointment to give security 
for the experts’ fees. 

Were it possible, by making use of a “ court 
expert,” to avoid the necessity of calling expert 
witnesses, there might be more to be said for the 
new departure. But the committee who framed the 
rule were bound to recognise that the parties 
could not be altogether deprived of the right to call 
expert witnesses ; but if such witnesses are called 
in a case in which there is a court expert, the party 
runs a risk of having their costs of calling them 
disallowed. 

Wholly apart from the question whether any 
“expert ’ whose opinion would carry any weight 
is likely to allow himself to occupy the position of 
court expert there is a further consideration. The 
selection of an expert is a matter of extreme diffi- 
culty ; and it is a curious paradox that the greater 
the need of an expert, the greater the difficulty in 
finding him. This point was well brought out at a 
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meeting of the Chartered Institute of Patent 

Agents.* Proposals very similar to those now 

embodied in the new rules were under discussion. 
Mr. Whitehead, K.C., when addressing the meet- 


Nl 
| alone. One of the most common issues in a patent 
| case is, Is the variation from prior practice which 
| forms the subject of the patent a new invention ? 
| This is an issue which the Court cannot presume to 
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ing, said that while there were cases in which a/| decide till it is made fully acquainted with what 
procedure might usefully be followed, there were | was the prior knowledge and practice and what are 
others in which it would be difficult to carry it|the results which flow from the new departure. 
through successfully. He went on: “In a recent| These are matters which are rightly the subject 
case in which Imperial Chemical Industries were | of evidence, but the issue for the Court, viz., the 
defendants, Mr. Justice Maugham sent for me and | existence or non-existence of invention, may not 
my opponent (Mr. Cripps), and spoke about an|be made the subject of a direct question to a 



























































assessor, commissioning us to make suggestions to 
him. It was simply the problem of finding some- 
body who would be independent, would have know- 
ledge of the subject matter, and would commend 
himself to the two parties. There was extraordinary 
difficulty in getting someone who fulfilled these 
requirements, It proved impossible to get a dye 
chemist, for the reason that there was no dye 
chemist whose name was mentioned who was not 


| witness.” 

| In so far as the introduction of the 
expert” is intended to relieve the judge of the 
Soares of deciding a purely-technical issue, 


** Court 


it seems to us that the reformers are seeking to do 
something which the litigant does not want. 

| The reason why people go to law is to obtain 
| the decision of an independent person. If they 
want to have recourse to arbitration, they are free 


already committed to one side or the other either | to do so; if they agree—as they often do—to the 


directly or indirectly. Imperial Chemical Industries 
contributed to research work in practically all the 
universities and colleges, and every 
acquainted with dye-stuff matters had to say: ‘I 


| principle of arbitration, and cannot agree about 
lan arbitrator, there are means provided by which 


professor | they can get the Court to appoint an arbitrator ; 


land in making the appointment, the Court pays 


cannot act, because my institution is in receipt of | due regard to the nature of the dispute, and to the 


a research grant from Imperial Chemical Industries.’ 
Ultimately we got a chemist—a very capable 
gentleman—but one who would never have set him- 
self up as a dye chemist, because his work had been 
concerned mainly with flames and explosions and 
combustion generally.” Mr. Whitehead went on to 
point out that once an expert’s report was produced, 
the parties would feel (rightly or wrongly) that 
undue influence—not of course in any corrupt sense 

was being exercised over the tribunal, and 
expressed the opinion that unless litigants wanted 
such a thing themselves it would be wrong for the 
lawyers to impose it on them. 

Frequent reference was made at this meeting to 
the continental practice of appointing experts ; 
but numerous examples of the failure of this system 
were quoted, Mr. Towler referred to a case in Ger- 
many where an expert had given an opinion and had 
been cross-examined by the parties on it. This 
resulted in the revelation that he had formed his 
opinion upon an entire misapprehension of the 
infringing article, an automatic telephone exchange, 
which he had inspected. 

There is another matter which may render it 
difficult for the Court to make any practical use 
of its expert. At what period, in the course of an 
action, are his services to be invoked ? In a com- 
plicated case the real point at issue does not emerge 
until after the case has been heard for a consider- 


| 
able time. To ask the expert to “report” before | 


the judge knows precisely what question of fact— 


futile. To call for a report at the late stage might 
involve an adjournment of the hearing; and to 
postpone the report until that stage would be to 
effect no saving in costs, for by that time the parties 
would have called all their witnesses whether expert 
or not, 

It would almost appear that those responsible for 
framing the new rule, in so far as they manifest 
a desire to get rid of the expert witness, have taken 
the layman's view of that much abused individual. 


But those who are familiar with that most common | 


form of scientific law suit—the patent case—will 
know that the expert witness is often essential to 
the administration of justice. 


In his Life of Lord Moulton, the Hon. H. Fletcher 


Moulton wrote (at page 45): “The position of the | 


expert witness is one which has always puzzled 
laymen. It seems curicus to them that an honour- 
able man should be prepared to testify for either 
side according to his retainer. Argument as to law 
they can understand, but they feel that a fact is a 
fact, and that there cannot be an opening for two 
views of it. What they forget is that usually the 


Court has not to find one way or the other as to| 


the existence or non-existence of a simple fact, but 


to form the proper legal deduction from a number 
It is to these subsidiary | 


of facts presented to it. 
facts that the witnesses testify ; the deduction to 


be drawn from these is for the Court and the Court | 


* Transactions (1932), vol. li, page 56. 


wishes and objections of both parties. 

In considering this matter, there is another point 
which forces itself into notice. From what quarter 
does the suggestion come that the judge should 
to some extent be relieved of deciding a technical 
point ? It comes from the Rule Committee. That 
body consists entirely of lawyers, the majority of 
whom are judges. It is so constituted by Act of 
Parliament. Now the function of a judge is to 
|hear and determine: to hear such evidence and 
argument as may be adduced on one side or the 
other, and decide accordingly. It is his opinion 
that is to be acted upon and to bind the parties: 
it is his opinion that they want when they go to 
|law. Why should it concern the judge that his 
|opinion may not be the best that can be formed ? 
It is at least an unbiassed opinion—formed by one 
who has no prejudice in favour of one side or the 

| other: no bias towards one scientific aspect of the 
matter. 

After all, it is the opinion of one man which is 
often and of necessity the deciding factor in 
| human affairs ; and in the nature of things it must 
be so. He may be called upon to weigh, and he must 
be influenced by, the opinion of others; but his 
mind on the matter is the deciding factor. When 
Admiral Jellicoe decided to “turn away” during 
the Battle of Jutland, he acted upon his own 
opinion. In the last resort, he had to make the 
supreme decision, The fate of the Empire was in 
his hands. It was for him to decide and he did so. 
Not for him to delegate his function to any one ! 

And so in lesser matters it is the opinion of one 
man which has to prevail. It is the surgeon who 
decides to operate, the physician who prescribes 
a course of treatment; the engineer who decides 
that a particular structure can be safely erected. 

Existing rules of Court give a judge ample power 
to summon an assessor whenever he thinks right. 
Trinity masters may be seen every day in the 
Admiralty Court. If learned judges more often 
had recourse to this method of trying scientific 
cases there would be no need to appoint a Court 
expert. 


or scientific opinion—he has to determine would be | 
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reasoning, and in this respect one may reasonably 
complain about the restricted usefulness of many 


| courses of mathematical training given to engineer- 


ing students. In this connection it may be remarked 
that the very success of the methods of the in- 
finitesimal calculus engenders a false sense of 
security in a student, who, on embarking on a 
practical career, finds that very few natural pro- 
cesses follow a law of variation which can be repre- 
sented by a smooth curve, as is involved in 
such treatment. -It is quite probable that the need 
for understanding the achievements of engineers 
at the present time may soon compel us to alter our 
ideas as to what constitutes a proper course of 
mathematical training for engineers. 

The appearance of this work of Professor Milne- 
Thomson’s is therefore a welcome addition to 
what shculd form part of the library in every 
engineering college, because the book includes the 
useful parts of Boole’s pioneer volume on the 
subject—which has been out of print for many years 
—as well as an elementary treatment founded on 
the results of modern mathematical analysis. From 
an engineering point of view it may be observed that 
a considerable part of the work is really a thorough- 
going examination of the foundations of that 
important subject interpolation, which is by no 
means clearly interpreted by some contributors to 
the proceedings of engineering institutions in various 
parts of the world. The much misapplied word 
“research ” would be less used if the principles of 
the finite calculus were better understood, and con- 
sequently less time would be wasted on what is 
nothing other than mere experimental work carried 
out on an expensive scale. 

There is another interesting aspect of the finite 
calculus as treated in this book, in that the major 
part of the volume is devoted to difference equations, 
the linear form of which with constant coefficients 
affords considerable help to those concerned in the 
theory of structures. The incorporation of opera- 
tional and symbolic methods into the text may not 
appeal to the reader at first, but the methods are 
very powerful and well worth studying, as was shown 
in an illuminating manner by the late Dr. Brom- 
wich when lecturing on the subject at Cambridge. 
While it is impossible, and unnecessary, to refer 
in detail to the contents of the volume, it may be 
added that the book possesses all the characteristics 
of a standard work on the fundamentals of the 
finite calculus. 


Reinforced Concrete Arch Design. By G. P. MANNING. 
M.Eng., A.M.Inst.C.E. London: Sir Isaac Pitman 
and Sons, Limited. [Price 12s. 6d. net.] 

ALTHOUGH of recent years much has been written 

on the subject of arch design, there are few books 

which give to the designer or student methods 


that are theoretically sound and at the same time 


easy of application. Mr. Manning’s method, as 
presented in his book, is commendable in that it 
falls in this category. Chapters II to V deal with 
the theoretical design of both encastré and two- 
hinged arches, and can be recommended to designing 
engineers who will appreciate the advantages given 
in the wide range of choice both for the shape of 
the arch axis and for the variation of the arch 
depth from crown to springings. These three 
chapters have previously been published as a series 
of articles in “* Concrete and Constructional Engin- 
eering.”’ Other chapters give worked examples 
of both hingeless and two-hinged arches, whilst 
further chapters deal somewhat briefly with con- 
tinuous arches on flexible supports, solid and piled 


The Caleulus of Finite Differences. By L. M. MILNE. | abutments, temporary hinges, loading, shrinkage, 


Tuomson, M.A., F.R.S.E. London : 
Company, Limited. [Price 30s. net.] 
Tue distinguished pure mathematician Sylvester 
once chided T. H. Huxley for believing that ** mathe- 
matics is the study which knows nothing of obser- 


| 


vation, nothing of experiment, nothing of induction, | 


nothing of causation,” and, although such a belief 
could certainly not be substantiated to-day, we 
suspect that many present-day engineers regard 
mathematics as a more or less unavoidable evil 
that must be tolerated with the best possible grace. 
If the above observation could be justifiably made 
to-day, one would be inclined, to place the blame 


on the teacher of mathematics involved rather than | 


on the shortcomings of modern mathematical 





Macmillan and | and working stresses. 


The worked examples demonstrate clearly the 
application of the theoretical design to problems 
met with in practice, and will be found a useful 
addition to the earlier general work. It is doubtful. 
however, whether the factors that govern the selec- 
tion of the most suitable shape for the arch axis and 
arch-depth variation will be generally understood, 
and a clearer explanation of these points could have 
been given with advantage. Also it would have 
been a useful addition to this section of the book 
had the application of the simple three-hinged arch 
theory been included, particularly in view of the 
suitability of this type for some cases met with in 
practice. 
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The chapters dealing with matters of a practical presence of this element imparts a toughness to 
nature, such as the arrangement of reinforcement, steel and also causes an acceleration of the rate 
shrinkage stresses and temporary hinges, although at which carbides are precipitated from the solid 
brief, contain much that invites criticism. For solution in which carbon exists in iron at the 
example, the author recommends that where rapid-| annealing temperature. An important develop- 
hardening cement is employed all bars should have | ment arising from these changes is the addition of 
ample laps and hooks. No reason is given for this |0-3 per cent. of molybdenum to nickel-chromium 
advice, and in point of fact it is quite sound techni-| steels. This proportion eliminates temper-brittle- 
cally, and of great advantage practically, to dispense | ness in the most important group of alloy steels 
with all hooks on longitudinal reinforcement, par- | which are used in this country. 
ticularly for bars of large diameters, where other-| Important improvements also result from the 
wise there would be the likelihood of congestion. | addition of molybdenum to cast iron, nitriding 
In place of the hooks the bars are butt-jointed, | steels and high-speed tool steels. In the case of all 
these being arranged at suitable intervals with | these materials the author presents a discussion and 
additional rows of bars to compensate. summary at the end of each chapter, pointing out 
Mr. Manning also supports the old contention | the extent of our present knowledge and discussing 
that test cubes are misleading as test specimens. | the lines of future development. 
The reason given is that the crushing strengths) The work should be read by all metallurgists and 
obtained on the cubes are greater than the true | engineers interested in the improvement of the 
crushing strength of the concrete employed in the | efficiency of prime movers and machines for trans- 
work. It is, of course, quite well known that cube| port. The various alloys of molybdenum are 
strengths are higher, but since the increase is| prominently assisting the furtherance of engineering 
constant with standardised cubes they are quite | science on account of their increased resistance to 
reliable as a criterion of strength. high temperatures and severe conditions of stress. 
The short chapter on temporary hinges is mostly 
devoted to adverse criticism. The soundness of 
this device has been questioned from time to time | J yg) — ft gut 4 —_, ee 
since it was first employed, but such criticisms Sone, Limited. [Price 35e. = SS 
usually reveal either a misunderstanding of the 4 
purpose of the device or a lack of practical experience | THE authors of this work o 5p be congratulated 
of its use. It is sufficient to remark that temporary | “P08 producing a volume which in scope and treat- 
hinges have been employed in a number of bridges, ment is unlike any other book on coal carbonisation. 
some of which were constructed more than twenty | It is not greatly concerned with the everyday 
years ago, and recent examinations of these struc- pone & the opeeation of coking and gas plants, 
tures prove without doubt that the hinges have | °T with the design of those plants, although this 
behaved in the manner intended and that the | phase of the subject is by no means omitted. It we 
alleged defects do not exist. |a book which treats of the fundamentals underlying 
In the chapter on tied arches or bow strings | the whole modern science of coal carbonisation, and 
the author appears to take it for granted that tie it gives an excellent and readable account of modern 
beams should comprise structural-steel sections | Work and methods. Unless the facts discovered 
with riveted or bolted connections at the springings. | during the last twenty years regarding the behaviour 
At the junction of the tie with the arch rib and | °f plastic coal arethoroughly understood by designers 
vertical support very considerable forces have to | and operators, advances cannot be made with any 
be transferred from the concrete to the steel, and |™0Fe certainty than accompanied the hit-or-miss 
this has to take place over a relatively short length | methods of past generations. , However successful 
of member. For this reason bars are usually | research work may be in making new discoveries, 
employed to take the tension in the tie-members, | it ca” seldom become commercially valuable until 
because of the greater total adhesive surface obtain- | S°™eone has been found able to appreciate both the 
able and the general distribution through the | practical and theoretical viewpoints and to give 
concrete. It is difficult to see how structural-steel | @% €xposition of laboratory ideas that can be put 
members can, except for small spans, work satis- into service by practical ews The wentingy >on with 
factorily. which the present work does this is perhaps its most 
The above and other points that are open to| valuable feature, , ; ‘ 
criticism have primarily to do with practical matters | Two examp . — be given: Much expe sinentel 
and do not appreciably lessen the value of the book, work, primarily due to the researches of Foxwell, 
the usefulness of which lies in the presentation of a | has shown that the carbonising coal in the coke oven 
rapid and straightforward means of designing | forms a plastic layer which is virtually impenetrable 
asched messhers. | to the passage of gases—and certainly is when a good 
|coking coal is being used. It has further been 
The Alloys of Iron and Molybdenum. By J. L. Greoc. | Shown that only those gases evolved from the coal 
Messrs. Mc Graw-Hill Publishing Co., Ltd. [Price 36s.| at temperatures below some 420 deg. C. can pass 
net.) ‘inwards through the cold coal lying at the central 
THis comprehensive monograph has been prepared | portions of the oven. It was not until this had been 
by the Batelle Memorial Institute for the Iron | established that the practical conclusion was reached 
Alloys Committee of the Engineering Foundation | by Koppers, and later by Baum, that at least 6 per 
of U.S.A., whose work has been referred to by us| cent. to 8 per cent. of water could be present in the 
several times. The book is the first of a series coal charged into the oven without requiring any 
of treatises which are being issued on the alloys | additional heat in the flues—a conclusion quite 
of iron with other metals. The work is the outcome | contrary to accepted ideas. This work is discussed 
of an extensive search of the literature, and of the | on pp. 373 to 376 in the book under review. 
keen co-operation of a large number of public bodies The second example concerns the production of 
and firms in America who have in some cases con- | solid smokeless fuel for domestic uses—surely, the 
tributed original information. The work is a model | most pressing problem of the times if we may judge 
of constructive authorship, and on these grounds | from the amount of money invested in low-tempera- 
should be examined by technical writers outside | ture concerns. Work on the behaviour of coal in 
the sphere of metallurgy. | the plastic stage, that is to say, between 350 deg. C. 
Introductory chapters describe the occurrence | and 450 deg. C., in a bituminous coking coal, has 
of molybdenum ores and the production of the | shown with remarkable clarity what occurs during 
relatively simple alloys of iron and molybdenum, | the carbonising process, and also in what way the 
together with an account of their properties. The | phenomena can be modified by mixing coals. These 
\ddition of molybdenum to plain carbon steels is theoretical ideas were translated from laboratory 
reported to increase the strength at high tempera-| experiment to works practice by Roberts at Rams- 
‘ures, 500 deg. to 600 deg. C. (932 deg. to 1,112 deg. | gate Gas Works, and by Roberts and Gill at several 
F.), which is an important temperature range in gas works throughout the country. There have 
the operation of modern power plant. been further important developments by Koppers 
In many respects, the knowledge of the effects | and Lecocq on the Continent, and we are apparently 
©! molybdenum on steel is incomplete, but a con-| in sight of a new technique in the production of open- 
siderable amount of information is available in the | grate coke which will obviate the present largely 
researches of French, Gillett, Jones, Pohl, Swinden | experimental low-temperature practice by substitut- 
ind Sykes, which have been summarised. The | ing bulk carbonisation at medium temperatures. 





Whether the temperature of carbonisation adopted 
be high or low, the ideas upon coal blending developed 
in this book must be of considerable value to all who 
are attempting to improve the quality of their coke. 
This applies equally to improved combustibility for 
domestic fuel and to improved hardness in blast- 
furnace coke. 

The book, which is well illustrated, opens with a 
review of the work of numerous investigators on 
the nature of coking coal and on the mechanism of 
the conversion of coalinto coke. The authors would 
have done well to have given some account of the 
nature of the coke-forming constituents of coal in 
the light of solvent research correlated with that 
of Marie Stopes on the petrographic side. They 
have preferred to describe the work of the German 
investigators, Kuhlwein and Stack, who use methods 
developed by themselves. The chapter on the 
methods of improving the quality of coke—primarily, 
in this chapter, of blast-furnace coke—has been 
referred to above. Several chapters.are devoted 
to a description of a number of the better-known low- 
temperature retorts. Gas-works practice is treated 
by describing the better-known systems and review- 
ing some of the published work dealing with carbonis- 
ing results. All the principal systems of coke ovens 
are described ; it may be noted that the well-known 
oven constructions that have been a feature of every 
text-book for years past have disappeared, giving 
place to the newer forms. The old Koppers oven, 
for example, does not figure in the book, being re- 
placed by the newer Koppers circulation oven—and 
so also with others. There is a fascinating chapter 
on solid smokeless fuel, to which reference has 
already been made, and the book ends with a very 
brief sketch of by-product recovery, together with 
some information upon hydrogenation. 

In conclusion, the authors state that “‘ it has been 
shown in the foregoing pages that there is room for 
improvement (i.¢., in the scientific treatment of coal) 
and the avenue of progress has been indicated, Both 
the high- and the low-temperature branches of the 
business can be advanced, if advantage is taken of 
post-war researches on the subject . . . The time 
appears to be ripe for combined attack on the 
question of treating coal by low- and medium- 
temperature methods.” We feel that this book will 
very materially help all who are working in any of 
these fields, and that it will be of inestimable value 
to anyone who desires to keep in touch with the 
latest ideas upon the subject of coal carbonisation. 


Stahlhochbauten Il. By Dr.-Ine. F. Buixicu. Berlin: 

J. Springer. [Price 46.50 marks.] 

A WELL conceived treatise on the design and con- 
struction of modern steel buildings can scarcely fail 
to convey to the reader noteworthy methods of 
development that are being utilised by engineers 
in different parts of the world. In the face of the 
seeming financial barrier that has surrounded 
Continental countries during post-war years, a 
very considerable amount of constructional work has 
been undertaken, with the result that many interest- 
ing instances of large steel structures are to be found 
in them. In sume cases the construction was 
occasioned by the destruction produced by the war, 
so that it was possible to take advantage of modern 
advances in theory and practice when the process of 
reconstruction commenced some years ago. On the 
contrary, in other instances use was made of loans 
then available to substitute new structures for 
others that had proved to be inadequate for modern 
needs, as for instance, the new railway station at 
Stuttgart, where the engineer and the architect 
have combined to produce an imposing and efficient 
structure to serve specified purposes, since the whole 
scheme was arranged and designed ab initio. 

As constructional engineers in this country are 
aware, Dr. Bleich published, two years ago, the first 
volume of a work dealing with the design and 
construction of steel buildings, and the present book 
forms the second volume of the treatise. The 
subject-matter contained in the work under review 
may be divided into three principal sections, the 
first of which is devoted to a study of matters rela- 
ting to large steel buildings constructed for industrial 
purposes, and the constituent chapters deal with the 
roof, the columns, the overhead-crane system, and 








various details connected with the walls of such 
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ELECTRO-HYDRAULIC MOBILE -CRANE. 


CONSTRUCTED BY MESSRS. ELECTRICARS, LIMITED, ENGINEERS, BIRMINGHAM. 
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Fie. 1. Srpe View or CRANE. 


structures. In addition there is a chapter, covering 
some 50 pages, that contains a dozen worked-out 
examples of applications of the theory to buildings | 
ranging from industrial types to railway stations. 
This chapter is an altogether admirable part of the 
book, since the author has included in it—as well as | 
in the remaining sections that will be referred to | 
later—a number of reproductions of fully dimen- 
sioned drawings. This section covers about two- 
thirds of the volume, and from a practical point of 
view, with reference to details and to general prin- 
ciples, leaves little to be desired, since it embodies Pa 
a happy combination of graphical and other methods XO) 
of analysis. x 
7 
x 


Fig.3. 





The same liberal interpretation of the subject is RX A cen semen emen ae 


continued in the next section, which treats of 
curved roofs and domes, and the method of treat- 
ment is applied to three cases of roofs erected in 
Austria and Germany. It may be noted that in 
dealing with the problem of stability of arch-shaped 
structures the author has made use of a practical 
method evolved by his son, Mr. H. Bleich, and 
previously published. 

The design of pylons for power-transmission line | 
systems, and masts for wireless transmitting stations 
form the subjects of the third and last section of the 
book. In view of the fact that there is not a great 
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deal of information available for the designing of <<" 
wireless masts, the related chapter should possess eae Sees Se eee oe 
a special value for those occupied in the construction we 23 
of this class of work. } = | 

This second volume of Dr. Bleich’s is undoubtedly | - — t “7 — 
one that should be perused by constructional engi- | te ae | RRR i EET TR: eotes, at 
neers, and in this respect it is to be regretted that | Trai ere Kika daccglibes 2 yd ao ITT 4 SFr SL } 
the cost places the work almost beyond the means of ; "ae aaltl at 4 
many who might undoubtedly profit by possessing Fig.4. 4 ae Th \ ——_ 


a copy. 








ELECTRO-HYDRAULIC MOBILE 
CRANE. 


A MOBILE crane, which has recently been designed 
and constructed by Messrs. Electricars, Limited, 45, 
Lawley-street, Birmingham, primarily for the purpose 
of loading covered railway wagons and for stacking 
goods in factories and warehouses, where the space is 
limited, is interesting from the fact that the usual 
cable or chain and winding drum have been replaced “ 





by an hydraulically-operated jib. This arrangement, a ee 15.0 ran ot oes e 7 a =a] 
it is claimed, ensures greater safety without in any way “ENGINEERING” 


reducing the flexibility. 

A general view of the crane, mounted on its truck, | track width 2 ft. 10 in., giving extreme turning radii} either of 24 steel alkaline cells or 16 lead cells, with a 
appears in Fig. 1, while Fig. 2 illustrates the operating | of 6 ft. 9 in. and 10 ft. 3 in., again depending on the | capacity of 300 ampere-hours. This battery is housed 
platform and hydraulic gear. The constructional | position of the jib. When the jib is lowered, the height | in the compartment which is visible in Fig. 2 just in 
details will be clear from Figs. 3 and 4. As will be | is 5 ft. 5in., and is increased to 11 ft. 9 in. with full} front of the driver’s platform, and gives a range ot 
seen, there is an undercarriage of conventional design, | extension and elevation. The hook can be lowered | about 11 miles for each charge. The circuit is closed 
which is mounted on four wheels. These wheels are|to within 1 ft. 6 in. of the ground. The crane is| by a dead-man pedal, which also operates the brake, 
provided with rubber tyres and run on ball bearings. | traversed electrically by a 24 h.p. 30-volt motor, which | and the speed is regulated in the ordinary way by 4 
The wheel base is 3 ft. 9 in., and the overall length | drives the rear pair of wheels through worm gearing, | drum controller which is visible on the right of Fig. >. 
1] ft. or 15 ft., depending on whether the jib is or is not| and is also steered by hand from the rear. The | Steering is effected on all four wheels by the tiller on 
extended. The overall width is 3 ft. 4 in., and the| traversing motor is supplied from a battery, consisting ! the left. 
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FACING AND BORING MACHINE. 


ENGINEERS, BROADHEATH. 








Behind the battery box is a turntable consisting of | 


a box frame to which two projecting girders are | 
secured. This turntable carries the extensible jib | 
and the necessary hydraulic operating gear, and is 
mounted by ball bearings on the undercarriage so 
that it can be turned about a vertical axis by hand | 
within a controlled arc to ensure stability with full 
load in all degrees of elevation. The jib consists of 
two lengths of channel iron with cross bracing, and 
is carried in two bearings at the front of the frame, 
while in it slides an extensible arm of similar design. 
At the outer end of this arm is a spindle from which the 
hook stirrup is suspended. 
connected to a ram, so that when hydraulic pressure | 
is applied, it is elevated. 


2 





June 6 to June 14; it was attended by delegates from 
Czechoslovakia, Germany, France, Italy, Holland, 
Norway and Poland, and by representatives from the 
British Corporation Registry of Shipping and Aircraft, 


|the Bureau Véritas, the Registro Italiano Navale ed 


Aeronautico, and the Norske Veritas. A large number 
of questions relating to appliances and fittings for 
seagoing ships and craft used for inland navigation 
were discussed. Among these were rivets as used in 
shipbuilding and for boilers, anchor chains, steel-wire 
ropes, manilla ropes, derricks, ventilators, life boats, 
and pulley blocks. The results of the conferences, we 


The centre of the jib is| understand, were very satisfactory, because general 


agreement was reached on a number of points. An 


A second ram on the jib | informal international conference on electrical installa- 


itself is provided for operating the extensible arm | tions on board ships took place on June 8. In addition 


in the same way. The oil for actuating these rams 
is supplied from a rotary pump, which is driven 
from the battery by a 1}-h.p. motor and draws its 
supply from a tank. 

The oil flow is controlled by a lever on the driver’s 
platform, which actuates two double-ported valves on 
each cylinder, connecting one to the pump and the 
other to the tank, depending on the direction of move- 
ment required. The lever is of the “joy stick” type 


to the countries and bodies already mentioned, Den- | 


|mark and Great Britain sent delegates, while repre- 
|sentatives of the Institution of Electrical Engineers, 
| the British Admiralty, the French Marine Militaire and 
| Lloyd’s Register of Shipping were present, there being 
|some 50 delegates at the conference. An interesting 
| contribution on the safety of electrical installations on 
| board ship was placed before the meeting by Dr. E. 
| Goos (Germany), while Mr. J. W. Willemsen (Holland) 





and controls the elevating, lowering, extending or | spoke on the single-wire and double-wire distribution 


withdrawing motions when it is moved in the 
required direction. 
handle the cylinders are disconnected both from the 
pump and the tank. 


are provided with cams which close the switch of the | importance to all concerned. 


pump motor, and stops are provided to prevent the jib 
overrunning either in the extreme inward or outward 
positions by breaking the circuit and closing the 
valves. 
described is 10 ewt., but a 1-ton model is also made. 








INTERNATIONAL STANDARDISA-. 
TION. 


Federation 


THe International of the National | 


systems. An informative discussion took place, during 


In the neutral position of the | which suggestions were made for the active continua- 


tion and organisation of work in this sphere, which 


The levers operating the valves | work, it was unanimously considered, was of great 


It was also emphasised 
that the classification societies should be consulted on 
the problems under investigation. 

It is proposed to hold a series of conferences in 


The litting capacity of the crane we have | Stockholm from September 8 to September 22. These 


| will deal, among other matters, with spanners, bolts 
jand nuts, ball-bearings, drawings, and questions 
relating to aeronautics and motor cars. Discussions on 
an international technical and scientific code and on 
agricultural products will also take place. A conference 
on iron and steel and on pipes and piping will be held at 
Luxembourg, but the date has not yet been fixed. 


Standardising Associations, the codified designation | : : : 
1g Associations < 8 ; Moreover, a meeting to discuss matters relating to 


of which is I.8.A., has recently held a number of con- | 
ferences in various European cities and we are indebted 
to the general secretary of the Federation, Mr. A. | 
Huber-Ruf, Rennweg 76, Bale, Switzerland, for particu- | 
lars of these activities. The sub-committees on | 
drawings met in Brussels from March 2 to March 5 to 
consider welding symbols and symbols for rivets and 
screws, delegates of the national standardising associa- 
tions of Austria, Belgium, France, Germany, Holland 
and Switzerland taking part. Agreement was reached 
on a number of proposals which were submitted to the 
main committee for consideration. The next conference 
took place in Paris from May 2 to May 5. The aero- 
nautical sub-committees had been called together to 
(discuss, among other matters, the question of wheels 
und tyres for aeroplanes. In addition to delegates | 
from France, Germany, Italy and the United States, 

representatives from the Commission Internationale de 

Navigation Aérienne, and from the International Air 

lraffic Association, were present. As the result of 
investigations carried out over a number of years, a | 
series of seating diameters for rims and tyres, to ensure 
the interchangeability of the tyres on the rims, has | 
heen established. These are based on the standard | 
practice of the parties principally interested and are 

considered to constitute a distinct step towards rational 

standardisation. | 
\n important conference was held at the Hague from 





| motor cars and to aeronautics is to take place on the 
| oceasion of the Automobile and Aeronautical Show, to 


be held in Prague in April, 1935. 








TRIPLE-HEAD FACING AND 
BORING MACHINE. 


TuatT characteristic of modern machine-tool design, 
viz., the provision of cutting heads for carrying out 





|at once on the same flange, one commencing its cut 
from the centre and the other from the periphery, 
the whole of the face being thus covered by a tool 
traverse half that required by a single tool. 

Each head is individually driven, through gear 
boxes, by a 10-h.p. constant-speed motor, an arrange- 
ment which enables the machine to be used not only 
for its special purpose, but as a two-head or single- 
head machine, as desired. The gear box for each head 
provides 17 speed changes, ranging from 5-5 r.p.m. to 
70 r.p.m., and each head can be started and stopped 
| from two positions on the front of the bed, as well as 
| from the gear box itself. The heads have a horizontal 
| traverse of 20 in., with a maximum distance between 
| the opposing heads of 4 ft. 3 in. Horizontal automatic 
| feeds, for boring and edge facing, of 0-08 in., 0-04 in., 
and 0-013 in. per revolution are provided, together 
with rapid power traverse and rapid hand traverse. 
The facing slides have also automatic feeds in both 
inward and outward radial directions, the rate of the 
former being 0-04 in., and of the latter, 0-03 in. or 
0-09 in, per revolution. By means of a patented 
hand-feed mechanism, definite adjustment to any 
required amount within the limits of traverse, can be 
made to the facing slide while the spindle is either 
stationary or revolving. The amount of the adjust- 
ment is indicated on an index. 

The work table is of the double type. The lower 
table has a working surface of 42 in, by 24 in., and 
has a cross traverse of 33 in. The upper table, which 
can be detached, has a working surface of 30 in. by 
24 in., and can be rotated, accurate squaring mechanism 
being provided for setting. The lower table has also 
raising and lowering gear. A range of 10 in. in height 
from the top of the table to the centre of the heads is 
provided, the minimum and maximum dimensions 
being 4 1n. and 14 in., respectively. As will be seen, 
the bed is of decreased depth at the centre to accom- 
modate the work tables. It is, however, of substantial 
dimensions throughout, and is heavily ribbed. 











Tue Canapian Norte Eastern Rat~way.—Messrs. 
The Consolidated Mining and Smelting Company of 
Canada, Limited, have sent engineers to make preliminary 
surveys for the route of the proposed North Eastern 
Railway from Stewart, at the head of Portland Canal, 
on the coast of British Columbia, to the central interior 
of the Province. Actual construction work on the line 
will be limited during the present season owing to the 
| low price of metals, but the Company’s charter permits 
| it to build the railway up the Bear River Valley from 
} Stewart eastward as far as Fort Grahame, some 200-250 
| miles distant. The line is to be completed within 5 





0 years . 


operations on different parts of a piece of work simul- | 


taneously, is well exemplified by the triple-head facing 
and boring machine shown in the accompanying 
illustration. The machine has been designed by 
Messrs. George Richards and Company, Limited, 
Broadheath, near Manchester, for the machining of the 


flanges of valves, tee-pieces, &c., having three branches | 


situated at right angles to one another. The machine 
consists essentially of a normal double-head machine 
with a third head in the centre, having its axis at 
90 deg. to the axis of the two opposed heads. The 
work table is situated at the point of intersection of 
the axes. Flanges 24 in. in diameter can be faced 
or turned on the edges, the heads being provided with 
a T-slotted slide carrying the tool holder, so that any 
diameter up to this limit can be dealt with. Two 
tool holders can be mounted on each slide, and in 
cases where it is practicable, both can be in operation 





CoMMERCIAL Visits To InpIA.——As the usual time for 
business visits to India is approaching, the attention 
of United Kingdom firms is drawn to the facilities which 
H.M. Trade Commissioner Service can offer to repre- 
sentatives visiting India. Sir Thomas Ainscough, C.B.E., 
H.M. Senior Trade Commissioner in India and Ceylon, 
and his colleagues, Mr. W. D. M. Clarke at Bombay, and 
Mr. R. B. Willmet at Calcutta, are particularly desirous 
of meeting visitors from the United Kingdom, as they 
feel that with their organisation they are in an excellent 
position to render assistance. The Department of Over- 
seas Trade, 35, Old Queen-street, London, 8.W.1, will 
accordingly be pleased to provide representatives of 
firms with letters of introduction to the Commissioners 
in question. In addition, an officer of the Indian Section 





of the Department in London will be pleased to discuss 
with representatives the proposed tour, with a view to 
rendering assistance as regards 


market conditions, 





itinerary, outfit, &c. 








LABOUR NOTES. 


Tue final agenda of the Trades Union Congress, 
which is to be held at Weymouth next week, contains 
the text of all the resolutions and the amendments to 
resolutions which will come under discussion. The 
delegates are to be invited to demand a reduction of 
working hours to 40 per week, and two amendments to 
the main proposal emphasise the point that there 
should be no reduction of wages as a result of the 
change. Commenting upon the agenda, Industrial 
News, an organ of the General Council, says :—‘* The 
effect that this reform would have on the unemploy- 
ment situation is referred to in more than one of the 
resolutions, the point being made that such a reduction 
of hours is the best practical method of dealing with 
the industrial depression and would help to solve the 
unemployment problem.” 


The Unemployment Act, 1934, is severely condemned 
in a resolution which describes it as the “ Slave and 
Blackleg Act ” and declares that it will have the effect 
of lowering the status of both employed and unemployed 
workers. The Parliamentary Labour Party is called 
upon to amend the Act “ in such a manner as to elimin- 
ate the penalty clauses and recast it in accordance 
with the humane principles which have been repeatedly 
adopted by all sections of the organised workers.” 
The raising of the school-leaving age to 16 is urged in 
other resolutions as a social necessity and also as a 
means of helping to deal with the unemployment 
problem. The provision of adequate maintenance for 
the children during the extra school period forms the 
subject of amendments to these resolutions. 


The question of workers’ control in industry, and 
the resolution passed on it at the last Labour Party 
conference, are also to be discussed. A resolution on 
the agenda calls upon Congress to endorse the Labour 
Party's resolution, and amendments to it urge that 
the General Council should endeavour to secure united 
sction (with the Labour Party) with the object of 
securing the application of functional control through 
the organisations of all employed in the industry 
manual, clerical, technical and supervisory. 


Dealing with the subject of working hours in the 
report which they have prepared for the annual con- 
ference at Great Malvern, next month, the Employ- 
ment Planning Committee of the League of Industry 
states that replies to a questionnaire addressed te 
federations and branches of the League throughout 
the country proved that there was no general demand 
for a reduction of the working week as a means of 
spreading employment. The answers showed that 
workers at work, naturally enough, would welcome a 
shorter working week, providing that the wages 
earned in it were not less than those now received. 
But they recognised that in this event, costs of produc- 
tion would be increased, unless either (a) the output 
of each worker during the shorter week, the machinery 
remaining the same, was equal to that of the present 
longer working week, or (b) the introduction of improved 
machinery enabled the same working staff, without 
increasing their own persona! efficiency, to produce the 
same output. The replies also expressly recognised 
that either or both of these things could not be pre- 
vented from happening, and that, to the extent to 
which they happened, the change in the length of the 
working week would have no effect on the number 
employed. 

In some instances, the committee say, the opinion 
was expressed tha. the increased price per unit of 
output could be passed on to the consumer without 
diminishing demand, provided that the producers were 
assured of their control of the home market by increased 
import duties. But it was agreed that in such cases 
demand would fall off, and the number of workers 
thus deprived of work might well be equal to the 
number called back to employment by the reduction 
of hours. In all the replies from branches, where 
members were engaged in production for export, it 
was emphatically statea that the increased cost per 
unit of output, due to a reduction in the working week 
without reduction of wages, could not be recovered in 
prices, and any attempt to recover it would lose the 
market and cause unemployment. 


** While there is nothing remarkable in these views,” 
the committee observe, “there is something very 
remarkable in the source from which they come. They 
are not the views of any separate class, or section, or 
interest in industry. 
voices of employers only, or of employees only. No 
organisation, either of employers exclusively or of 





ENGINEERING. 
questionnaires. We have here the opinions, not of | all, he may require the results of the ballots taken in 
persons biased by their position, or bound in advance | each industry to be counted together, and the decision 
by previous public utterances, but of groups of men | with regard to acceptance of the proposed settlement 
of all grades in industry, sitting quietly round a table | to be determined on the basis of the total number of 
to answer definite, clear and searching questions | votes cast and the total number of persons eligible 
about a given industrial problem : “‘ Can employment | to vote in the industries so combined. 
be found for those now unemployed by reducing the —_ 
working week of those now employed?’” The According to the weekly organ of the International 
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members of the Employment Planning Committee 
which carried out the investigation are :—Mr. Henry 
Bond, until recently chairman of Richard Thomas and 
Company, South Wales tinplate manufacturers ; 
Mr. A. J. Cannell, body foreman with the M.G. Car 
Company, Abingdon; Mr. Harold E. James, Secretary 
of the Ruberoid Company, London ; Councillor W. K. 
Owen, foreman annealer in the Neath Steel Sheet and 
Galvanising Works; Mr. D. W. Syer, plate pattern- 
maker with Ransomes, Sims and Jefferies, Ipswich ; 





and Mr. George C. Usher, a director of International 
Combustion Company, Derby. 


— 

The committee deny that technological improvements | 
create unemployment. ‘‘ Improved processes,” they | 
say, ‘do not, in the long run, cause less employment | 
but create more.’ They would, therefore, have no | 
such interference by the Government as has been 
applied in Germany and the United States. The | 
greater part of our unemployment, they point out, | 
has been caused by the loss of our pre-war export | 
trade. Economic inducements are required to regain | 
it. In that field, the committee claim, the Government | 
is doing all that it can and doing it as well as can be | 
expected, the Russian Trade Agreement being cited | 
as € case In point. | 


The general managers of the four group railway 
companies met representatives of the National Union 
of Railwaymen, the Railway Clerks’ Association, and | 
the Associated Society of Locomotive Engineers and 
Firemen in London last week, and discussed with | 
them the question of machinery of negotiation for | 
railway staff. Negotiations were advanced a stage, 
and another meeting is to take place towards the | 
end of September. Sir James Milne, general manager 
of the Great Western Railway, was in the chair, and 
there were also present Sir Ralph Wedgwood, general 
manager of the London and North Eastern Railway ; 
Sir Herbert Walker, general manager of the Southern 
Railway ; Mr. G. L. Darbyshire, representing Mr. W. V. 
Wood, vice-president of the London, Midland and 
Scottish Railway ; Mr. Kennelm Kerr, 
Mr. F. Gilbert, joint secretary, of the Railway Staff 
Conference. The union representatives were Mr. John 
Marchbank, general secretary, and Mr. J. Henderson, 


chairman, and | 


| Labour Office at Geneva, an agreement to reduce 
wages has been reached by the Italian Confederations 
representing shipowners and seamen. The reductions, 
which took effect on July 1, amount to 6 per cent. for 
the crews of cargo vessels, and 10 per cent. for those of 
passenger ships. They apply both to the basic wage 
and to supplementary payments, with the exception of 
the following allowances : Overtime pay on a lump sum 
basis on board passenger ships, and efficiency bonuses, 
allowances for risks of epidemics and uniform allow- 
ances on board vessels of all kinds. In consequence 
of these reductions the monthly basic wage of able 
seamen is now 423 lire on board cargo vessels and 
450 lire on board passenger vessels ; the corresponding 
rates for stokers are 448 lire and 477 lire. The seamen’s 
newspaper explains that the reductions were adopted 
in accordance with the principles laid down by the 
Decree of April 14, 1934, and in view of the depression 
under which the shipping industry is Jabouring. 

The editor of the Journal of the American Inter- 
national Association of Machinists declares in the 
August issue that “ it is the persistent and determined 
effort of Big Business to avoid carrying out the spirit 
and interest of the Labour provisions of the National 
Industrial Recovery Act that is causing most of the 
industrial strife now going on.” ‘‘ Employers, many 
of whom are members of the U.S. Chamber of Com- 
merce, are,”’ he says, “‘ in a large measure responsible 
for the numerous so-called independent unions which 
have sprung up during the past year. These employers 
are also responsible for the increased activity on the 
part of the members of those organisations rooted in 
foreign soil, commonly referred to in labour circles as 
‘hell raisers.’ If Mr. Harriman and his group of indus- 
| trial giants want to exercise the right of collective 
| bargaining, they have only to accept the overtures of 
| legitimate American Federation of Labour unions to 
| start the ball rolling in the right direction. If they will 
follow the example of thousands of employers who for 
| years bave had satisfactory contractual relations with 
| A.F. of L. unions, they will soon discover that much 
|of which they now complain will quickly disappear, 
and that industry will in truth be what they desire it 
| to be—democratic and self-governing.” 


At the end of July, 18,930 members of the Boiler- 


| 


president, of the N.U.R.; Mr. A. G. Walkden, general | 
secretary, and Mr. F. D. Simpson, president, of the | makers’ and Iron and Steel Shipbuilders’ Society were 
Railway Clerks’ Association; Mr. W. J. R. Squance, | “signing the books,” as compared with 19,168 at the 
assistant secretary of the Associated Society of Loco-| end of June. The number of members in receipt of 
motive Engineers and Firemen, and Mr. W. Tyler, | superannuation benefit decreased from 2,240 to 2,220, 
a member of the executive of the same body. | and the number in receipt of sick benefit from 687 to 
| 637. In June, which had to bear five weeks’ outlays, 
| the expenses were 3,622/. 14s. 10}d.; in July they 
| amounted to 3,1801. 12s. 0}d. There was a net increase 


é | of 10 in the membership. 
An official commen.- | —- 


The Ministry of Labour Gazette states that a Nor- 
wegian Act, which came into force on June 26, amends 
the Labour Disputes Act of 1927. 
tary on the Bill before its enactment stated that it | ; ; : vere : 
was drafted with the object of making the existing) The Supreme Court in Poland has delivered an 
legislation more effective, since in 1935 collective | nterestang judgment on the subject of payment for 
agreements affecting from 60,000 to 70,000 workers, overtime. A worker who had been employed in an 
are due to expire, and recourse to conciliation or arbitra- | undertaking for ten hours a day in winter and for less 
tion will probably be necessary. Under the amending | than eight hours a day in summer, claimed extra pay 
Act, the State Conciliator is to keep in touch with for the two hours overtime which he had worked daily 
labour conditions in the whole country, and similar | during part of the year. The case was brought before 
local responsibility is vested in the district conciliators | the courts, which rejected the claim on the ground 
in their individual districts. The district conciliators | that the longer hours of work in winter were to 4 
are to notify the State Conciliator immediately any great extent compensated for by the shorter hours in 
factor arises within their districts which, in their | S¥mmer. The Supreme Court, however, reversed this 
opinion, is hostile to industrial peace. If the State | decision on the ground that the legislation governing 
Conciliator considers that a stoppage of work is likely hours of work required increased wages to be paid 
to ensue as a result of a dispute not being brought for any work performed in excess of eight hours during 
up for conciliation, he may require the parties to| the 24, and that for the purpose of estimating the 
furnish information concerning the cause of the dispute, num ber of hours of overtime it was irrelevant that Jess 
and may proceed to arrange for conciliation proceedings | than eight hours a day was worked during part of the 
at his discretion. Under the previous legislation, | year. 
proceedings could not be set on foot until after notifi- | 
cation of a proposed stoppage of work had been given. 


The International Council of Women has adopted 4 
resolution urging the affiliated councils to continue 
, d : propaganda in support of the common interests of men 

Special regulations are laid down with regard to the | and women in conditions of labour and industry, and 
ballot taken among members of associations concerned | the equal rights of men and women under the Versailles 
in a dispute on the draft settlement submitted after| Treaty to serve as delegates and advisers, or in any 


'the conciliation proceedings by the conciliator. The | other capacity, connected with the League of Nations 


and the International Labour Organisation. 





rejection of the draft settlement is no longer to be | 
dependent merely upon the number in favour of rejec- 
tion, but also upon the percentage of the total number 


| of members entitled to vote who take part in the ballot. 
We are not listening here to the | The draft settlement is taken as accepted if less than | 


25 per cent. of those entitled to vote participate in 
the ballot. 


Where a dispute involves several] industries | 








INTERNATIONAL ExaisiTion oF Inventions.—The 
tenth International Exhibition of Inventions, organised 
by the Institute of Patentees, 10, Victoria-street, London, 
8.W.1, will take place in the Central Hall, Westminster, 
from October 3 to 13, inclusive. It will be open daily 


employees exclusively, took any part in filling up our | and the conciliator wishes one settlement to cover them | from 11 a.m. to 10 p.m. 
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THE RECOVERY OF PHOSPHORIC 
ACID IN THE PICKLING PROCESS. 


In a paper by Dr. J. P. Pheiffer, entitled “‘ Pickling 
Wrought Iron and Steel by Means of Phosphoric Acid,” 
presented at the World Petroleum Congress, held in 
London from July 19 to July,25, 1933, the author sets out 
the advantages of employing a phosphoric-acid solution 
in place of dilute sulphuric acid for the removal of rust 
and mill scale from wrought iron and steel articles, 
more particularly long tubes and pipes. He refers to 
work done on the subject at the Amsterdam Laboratory 
of the Bataafsche Petroleum Maatschappij and 
recommends that slightly-rusted iron, or material with 
little mill scale on the surface, should be placed in a 
bath of 6 per cent. to 10 per cent. phosphoric acid for 
from 5 minutes to 30 minutes, the bath preferably 
having a temperature of from 70 deg. C. to 90 deg. C. 
Afterwards the iron dries quickly without being 
rinsed. Heavily-scaled iron, on the other hand, should 
first be placed in a 10 per cent. to 15 per cent. phosphoric- 
acid bath at 80 deg. C. to 90 deg. C., when the scale 
usually disappears completely within half-an-hour. 
\fter being rinsed in hot water, the iron is placed in a 
hath of dilute 2 per cent. to 3 per cent. phosphoric 
acid, also at a temperature of 80 deg. C. to 90 deg. C., for 
from 8 minutes to 10 minutes. When the material is 
removed, it is not rinsed and usually dries rapidly 
owing to the temperature. The material after pickling 
has a bluish-grey colour, and before being painted is 
only rubbed over with a dry cloth. Provided the iron 
does not come into direct contact with water, it is 
stated to be proof against corrosion for more than a 
year. Moreover, the extremely fine film of ferro-ferric 
phosphate which has been formed on the surface during 
the process, it is pointed out, is an ideal foundation for 
paint, as it adheres firmly to the metal and does not 
flake off when the article is twisted or bent. Other 
advantages claimed for the new process are that it is 
easily carried out, no particular skill or supervision 
being required, and that phosphoric acid does not 
affect the skin or clothes and is not injurious to health. 

One of the objections sometimes raised concerning 
the process, however, is the cost of the material involved 
which, compared with that of pickling with sulphuric 
acid followed by neutralisation with caustic soda or 
lime, is rather high owing to the price of phosphoric 
acid. With the object of reducing this cost, the possi- 
bility of recovering part of the phosphoric acid used 
for pickling has been investigated in the Amsterdam 
Laboratory of the Bataafsche Petroleum Maatschappij. 
During this investigation it was discovered that a 15 
per cent. solution of phosphoric acid loses its pickling 
effect as soon as all the phosphoric acid has been con- 
verted to primary ferrous phosphate, (Fe (H,PO,),). 
According to published data, solutions of acid ferrous 
phosphates are easily oxidised to ferric salts when 
exposed to the air. This, of course, can also be attained 
by passing oxygen or air through a solution of acid 
ferrous phosphate. It is also known that solutions of 
primary and secondary ferrous phosphate are not stable, 
but that the.relatively insoluble normal ferric phosphate 
(FePO4) separates off; the higher the temperature 
and the lower the phosphoric-acid concentration, the 
smaller the quantity of iron remaining in the solution. 
In this process free phosphoric acid is formed in the 
solution. Exhausted pickle contains 2 molecules of 
phosphoric acid per molecule of iron ; hence should 
it be possible to separate nearly all the iron, in the form 
of insoluble FePO,4, in the manner referred to above 
by oxidation and heating (molecular ratio 1 Fe to 
1 PO,), half the phosphoric acid used would be recovered. 

A series of experiments along these lines was there- 


fore conducted. Plates of iron were dissolved in phos- | 


phoric acid, the access of air being prevented by pouring 
a layer of paraffin oil on to the fluid. By this means it 
was possible to obtain an exhausted pickle practically 
free from ferric salt. The composition of this fluid 
probably originally corresponded to a solution of 
primary ferrous phosphate Fe (H,PO,),, but on cooling 
crystals separated off which proved to consist of aque- 
ous secondary ferrous phosphate, FeHPO,.2H,O. As 
a result, the remaining liquid contains more phosphorie 
acid than accords with the composition of primary 
ferrous phosphate. A few oxidation experiments were 
carried out with the solution obtained, which contained 
42-7 grams of iron per litre (molecular ratio of Fe to 
PO,, 1: 2-36), by passing oxygen through 100 c.c. of 
the exhausted pickle in a glass filter at the rate of 50 
litres per hour at 20 deg. C. and at 80 deg. C. 

At 20 deg. C. complete oxidation had not been effected 
at the end of 5 hours. A voluminous precipitate was 
formed which was colloidal and difficult to filter and 
which, after being dried in vacuo at 40 deg. C., weighed 
about 3$ grams. This was soluble in dilute sulphuric 
acid, and had the composition approximately of 
FePO4.5H,O. The remaining liquid contained 34-34 
grams of iron and 149-9 grams of PO, per litre (molecu- 
lar ratio Fe to POg 1: 2-56). Only about 25 per cent. of 
the iron had, therefore, been precipitated, the rest 





remaining in solution. On further diluting the liquid, 
however, a precipitate was again formed, which was 
likewise colloidal and soluble in dilute sulphuric acid. 
With water added until practically no more precipitate 
was formed, the composition of the precipitate obtained 
after filtration and i was approximately 
FePO,4.3-5H,O. In the highly-diluted solution ob- 
tained, the molecular ratio of Fe to PO, was 1 to 11-9. 
Altogether about 90 per cent. of the iron originally 
present had by now been precipitated. Apparently the 
solubility of the FePO, is greatly reduced by the de- 
crease in acidity as a result of dilution. On the other 
hand, when oxidation was carried out at 80 deg. C., it 
was practically complete in just over an hour. A crys- 
talline, limpid, white precipitate was formed, easy to 
filter and relatively insoluble in dilute acids. The 
composition was approximately FePQ,.2-2 H,O. The 
remaining solution was practically free from iron, and 
contained about 10 per cent. of phosphoric acid. 
Hence it is actually possible to separate nearly all the 
iron from the pickle, and to recover half the phosphoric 
acid used. 

An exhausted phosphoric.acid pickle derived from a 
sheet-rolling mill was examined next. A complete 
analysis of this pickle showed that it contained 12-79 
grams (0-2291 grm. mol.) of iron, entirely as a ferrous 
compound, per litre of fluid, and 59-95 grams (0-631 
grm. mol.) of POy. The molecular ratio of Fe to PO, 
was 1 to 2-76. 100 c.c. of this pickle were oxidised 
at 80 deg. C. by passing o through it at the rate of 
50 litres per hour, ina glass filter. Side by side with this, 
another experiment was carried out under the same 
conditions, the degree of oxidation being determined 
at intervals of 20 minutes. In both cases oxidation was 
complete at the end of 60 minutes. 

Further work confirmed that under working con- 
ditions recovery may best be effected at high tempera- 
ture—say about 80 deg. C.—at which nearly all the 
iron precipitates in the form of crystalline tertiary ferric 
phosphate, relatively insoluble in dilute acids. The 
liquid liberated from the precipitate consists of almost 
pure dilute phosphoric acid. It may be that the oxidation 
can be effected at the same time as the pickling process 
itself, as this is carried out at about the same tempera- 
ture as that at which oxidation produces the best 
results. In this way the pickle would remain active 
about twice as long, while it would not be necessary to 
re-heat the pickle before oxidation. It has still to be 
ascertained, however, whether the pickling effect is 
adversely influenced by the introduction of oxygen 
gas during the process of pickling. 








9-CUBIC YARD ELECTRICALLY- 
OPERATED SHOVEL EXCAVATOR. 


ALTHOUGH excavators of very large capacity are in 
use in the United States, few opportunities occur for 
their employment in this country. With the opening-up 
of a new iron-ore bed at Corby, Northamptonshire, in 
connection with Messrs. Stewarts and Lloyds new 
tube-rolling mills, however, an overburden varying 
from 45 ft. to 55 ft. in depth, and covering a wide area, 
will have to be removed, and an order was placed with 
Messrs. Ransomes and Rapier, Limited, Waterside 
Works, Ipswich, for an excavator with a capacity of 
9 cub. yards to deal with this overburden. This ex- 
cavator, which is illustrated in Figs. 1 to 13, Plate XIII, 
and pages 222, 223 and 226, is the largest yet made 
in Europe, and in addition to its use for removing 
large volumes of overburden, is, of course, suitable 
for large reclamation and construction works. Apart 
from the large volume handled per cycle, equiva- 
lent to a weight of some 15 tons, the excavator is 
remarkable for the height of cut and large radius at 
which the spoil can be deposited. These factors are 
naturally related to the work to be performed, and the 
dimensions of the machine illustrated were settled after 
a careful and protracted survey of the contours of 
the ground and the space available for the deposition 
of spoil. Particular attention had to be paid to the 
swell of the earth handled, as unless the machine 
had sufficient radius in relation to its volumetric 
capacity and the height of cut attempted, there was 
a danger that, instead of clearing the site, it would 
actually surround itself so completely with spoil as to 
become inoperative. To render such a contingency 
impossible in the present instance, the machine was 
designed with a dumping height of 70 ft. and a radius 
of 101 ft., ensuring that a cut up to 55 ft. can be main- 
tained without rehandling of the deposited material. 
Although the total weight of the machine is some 
600 tons, and it is of such exceptional dimensions, the 
simplicity and ease of control are remarkable. Electric 
drive is adopted for all motions, on the Ward-Leonard 
principle. All clutches and brakes are air-operated, 
the air itself being controlled by magnetic valves from 
the driver’s cabin, and these provisions enable the 
excavator to be comfortably operated by one man with 
a minimum of effort. 








Turning now to the general structure of the machine, 
an important feature is the patented hydraulic levelling 
mechanism, employed for the first time on a machine 
built in this country. By means of this the whole 
machine can be very quickly levelled or tilted as 
required, and when travelling can be entirely relieved 
of stresses on the superstructure due to any unevenness 
in the track. Other special features will be referred to 
later. The lower frame, which is shown in detail in 

ig. 9, and can be seen in several of the other views, 
is built up of structural steel in combination with steel 
castings. As it is of the highest importance that the 
frame should not be liable to appreciable distortion 
under heavy operating shocks, the greatest care has been 
taken to ensure adequate rigidity. As shown in 
Figs. 9 and 11, it is in the form of a square, having 
the sides formed of four massive box girders, braced 
together at their centres by a cruciform centre-piece 
carrying the centre castings, the whole frame being 
triangulated by four braced diagonal members of the 
full depth of the frame. It will be appreciated that, 
as the underframe is some 31 ft. square by 5 ft. deep, 
it was necessary to make it in sections for transport 
to the site, and actually it was made in four main parts, 
the joints being made at the corners by plating with 
a wide overlap. Each corner is further reinforced with 
2 in. mild-steel plates top and bottom, the whole being 
held together by a large number of fitted bolts and 
bored to receive the hydraulic cylinder, as shown in 
Fig. 4. Extreme rigidity is thus given at the four 
corners. The centre ings are bored to receive the 
centre journal, which is a high-carbon steel forging, 
a aang into place, and finally secured by a plate in 

ves, fitting into an annular recess at the bottom 
of the journal. The latter extends through the gun- 
metal bush of the centre casting on the upper frame, 
and is fitted with a large adjusting nut at the upper 
end to take up wear. The journal itself is hollow, with 
gunmetal bearings at the upper and lower ends for 
the vertical propelling shaft. The construction is 
clearly shown in Fig. 5. The roller path and circular 
rack are mounted on the top of the lower frame, the 
rack being composed of cast-steel segments accurately 
faced and bolted together. The rack is of the internal- 
tooth type, and additional shear area is provided by 
two 3-in. taper pins in each segment, as will be clear 
from Fig. 9. 

As shown clearly in Figs. 1, 2 and 11, the lower frame is 
mounted on four swivelling trucks. Each truck consists 
of a solid steel ingot, machined all over, mounted on 
four double-flanged wheels. The four trucks are pro- 
vided with chains to act as tell-tales and to prevent them 
from becoming totally disengaged from the pistons in 
the equalising jacks. They are provided with bushed 
bearings for the propelling shafts, and all the wheels 
have spur gearing cast integral with them, these gears 
engaging with the driving pinions on the propelling 
shafts. The machine operates on two sets of working 
track, one on each side, as shown in Fig. 11. The 
tracks are made up in sections for convenience in 
handling, each section consisting of two pieces of 
heavy rail properly spaced and held together by a 
bridle bar. Splice bars are provided for connecting 
the sections together. The sections can be transported 
from the back to the front of the excavator, or vice 
versa, by a runway on the side of the underframe, 
the two rail end sections being hinged to swing out 
beyond the excavator to pick up and lower the sections. 
The rails are bolted to a double layer of closely-spaced 
sleepers. It will be convenient at this point to refer 
to the hydraulic levelling mechanism in more detail. 
The equalising cylinders are of forged steel, accurately 
bored for the alloy cast-steel pistons. At the bottom 
of each cylinder there is a stuffing box with hydraulic 

cking and gland, the latter being of high-duty 
Seaman The design assures a full-length bearing for 
the piston, together with positive lubrication and easy 
renewal of the packing. The main hydraulic pump is 
mounted on the lower frame and is motor-driven, but 
there is an auxiliary hand pump in addition, As a 
failure in the hydraulic circuit might have serious 
consequences, the piping is extra heavy, and the 
fittings are suitable for pressures up to 2,000 lb. per 
square inch. As the machine will operate from the 
rough surface of the exposed bed of ironstone, the 
rails may be at various heights, but the rams permit 
the whole excavator to be rapidly levelled up, after 
which the valves are closed and the level maintained 
as long as required. The oil system is arranged so 
that the rams can either be operated independently, or 
any two cylinders can be coupled together and the 
others sealed. The flexible movement when equalising 
is an important feature, but the great advantage of 
the system is the ease of levelling the frame, providing 
an efficiency in operation which is not possible with 
simple three-point mechanical suspension, With 
a level frame, less power is required for slewing, main- 
tenance of the centre journal and roller path is reduced, 
and the machine operates with greater ease and smooth- 
ness. In addition, if it is desired to balance out wind 
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Fic. 6. Excavator WorkING 


resistance or forces generated by the slewing of the | 
load, the machine can be slightly tilted. It may be 
mentioned in passing that this levelling mechanism is 
equally suitable for a crawler type of machine. 

The rotating frame, shown in the majority of the 
figures, is built up of structural steel plates and rolled 
sections riveted and bolted together. The outside girders 
extend the entire length of the frame and are connected 
at the rear end by a cross beam, and at the front end 
by a heavy box girder. This cross girder carries 
the upper roller circle at the front, and the forward 
member is increased in depth to accommodate the 
massive alloy-steel socket casting, which is shaped to 
receive the knuckle casting at the end of the boom. 
The inner and outer girders are connected and braced 
with transverse and diagonal beams, some of which 
are located to form a bearing for the upper roller 
circle. A heavy box cross girder is located at the back 
of the hoisting machinery and is connected to the 
inside longitudinal girders. This cross girder also 
carries the roller circle at the rear. Extensions of the 
same depth as the frame are riveted to the sides of the 
outer girders, covering that part of the rail circle 
which extends outside the rotating frame. The entire 
frame is covered with steel plates except under the 
main machinery. The steel centre casting is located 
on the rotating centre of the machine and rigidly 
fastened to the inner girders. As already mentioned, 
this casting is bored and gunmetal-bushed for receiving 
the centre journal, and is also bored for the intermediate 
propelling stub shaft. As shown in Figs. 1 and 12, 
a runway extends the full length and has a removable 
extension over the end for the 10-ton overhead lifting 
beam provided. The columns supporting this runway 
also carry the longitudinal roof members. The trans- 
verse roof members form cantilevers, from the 
extremities of which tension members are provided for 
supporting the underslung platform beyond the outer 
girders. The roller path is composed of two rail circles 
of extra wide special section rails, each being fastened to 
the upper and lower frames between which the double- 
flanged tapered rollers revolve. These rollers are of 
alloy cast-steel, heat treated, and are spaced by inside 
and outside bars rolled to true circles. The rollers are 
lubricated through the pins by an independent oiling 
device for each roller. 

The gantry frame, which is pin-jointed, is clearly 
shown in Figs. 1, 2 and 7, and comprises box-section 
front, back and intermediate legs, forming a truss to 
relieve the rotating frame from excessive bending 
stresses due to the ballast when the spoil is dumped 
from the dipper. The front legs are braced together 
by a deep cross-girder at the head carrying all the 
pulleys and fastenings for the boom guy ropes. As 
shown in Figs. 1, 6 and 7, a wide platform, with easy 
access from the house, is provided at the gantry head 
for inspection and maintenance purposes. 

The boom, shown in several of the figures, is of all- 
steel construction, and consists of two box girders, one 


| 


| connected to the dipper back. 
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Fie. 8. 


Stpe Vrew or Excavator. 


on each side of the handle or dipper arm, joined by | connected to the dipper with braces which allow the 
plating and lattice work. The boom is provided with | pitch of the dipper to be changed to suit the work. 
a dipper arm spacer ; it is also provided with a rounded | The dipper arm is held to the shipper-shaft pinions 
foot casting, which is stepped into a socket casting | by means of a yoke or saddle block, consisting of a 
earried on the rotating frame. This allows a slight | reach casting and cap, joined by two bolts to a steel 
rolling motion in the boom without unduly strain- | frame carrying two steel rollers grooved to clear the 
ing the members. This socket casting is connected | racking bolts. The bearings in this block are provided 
to the forward cross-girder of the upper frame] with interchangeable bushings. The weight of the 
already referred to. As this casting is immediately | dipper arm, together with the imposed loads of 
over the roller path, the strains are transmitted directly | hoisting and thrusting, are carried between the shippe! 
to the lower frame. Cable guys, connected near the | shaft bearings, causing less bending on the shaft than 


| point of the boom and anchored at the front corners | if these loads were overhung on the ends. Complete 


of the upper frame, are provided to stay the boom | control of the dipper arm is obtained by the intro 
against the slewing forces. Twin hoisting sheaves | duction of a unique locking arrangement. The primary 
are provided at the jib head. purpose of this crowding lock brake is to hold the dippet 

The dipper arm is of combination steel and wood | and dipper arm in a fixed position when the power 
construction, composed of two members having steel | on the crowding motor is released. The entire mecha 
armour plates on both sides and heavy steel bars on | nism is automatic, being controlled by the position of 
the top and bottom. The racking is of manganese the controller lever at the operator's stand. When 
steel, through-bolted to the arm members and held the controller is moved either in the forward or reverse 
from shifting by shear discs which fit into finished | direction, it automatically cuts in a magnet valve 
recesses in both racking and bottom bars. A steel- | located on the boom which regulates the admission of 
socket casting is secured to the arm and pin- | compressed air into a cylinder and sets or releases the 
The steel adjusting | band, as the case may be. This device effects a great 
casting is bolted to the top of the dipper arm and ! saving in power, for it is not necessary to maintain the 
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current on the motor when holding the dipper arm 
in any desired position. 

The dipper, shown in Fig. 10, is of extra heavy 
construction for digging hard material, and is 
designed to withstand the continuous wear and shocks 
incidental to shovel work. From the photographs it 
is difficult to appreciate its real size, but its front 
measures 9 ft. 9 in. from latch-plate to tooth-point. 
Its entire front is a one-piece manganese-steel casting 
extending from top to bottom of the dipper and well 
around the corners, where it is securely riveted to the 
side plates. These plates are reinforced at the top 
and bottom and riveted to the dipper back, which is a 
single alloy-steel casting to which the dipper arm, 
pitch braces, and hinges for the door are pin-connected. 
Pin-holes in the dipper subject to wear are provided 
with renewable bushings. The door is of plate steel 
in one piece, riveted to the two cast-steel hinges and 
reinforced by heavy plates. The dipper sheave block 
is constructed of two heavy steel side frames bolted 
together, and carries a 60-in. diameter cast-steel sheave. 
The shaft runs in gunmetal bushings in the side frames. 

Dealing now with the electrical equipment, which 
was supplied by Messrs. British Thomson-Houston 
Company, Limited, the power to the excavator is 
supplied through a flexible trailing cable at 3,300 volts 
and is taken to the revolving superstructure by means 
of a three-phase oil-immersed collector gear, whence 
it is taken to a high-tension cubicle. There it divides 
through separate isolating links, the main supply 
being taken to auto-transformer starting switches for 
the synchronous motor driving the motor-generator 
set, and the other through high-tension fuses to a 
three-phase, 330-440-volt, 50-kVA transformer which 
supplies the auxiliaries, 

The main motor-generator set consists of five units, 
a 435-kVA synchronous motor, a 275-kW hoist genera- 
tor, a 75-kW slewing generator, a 75-kW crowd genera- 
tor and a 20-kW, 125-volt exciter. The rotor of the 
synchronous motor and the armature of the hoist 
generator are built on one shaft to form a central 
double unit with a pedestal sleeve bearing at each 
end, beyond which the slewing and crowd generators 
are solidly coupled one at each end, with a pedestal 
sleeve bearing at the outside end of each. Both the 
shafts of these latter generators extend beyond the 
hearings, and the exciter armature is overhung on one 
of these while the other is left bare to take an auxiliary 
drive for grinding commutators or sliprings. All the 
machines are mounted on a fabricated-steel baseplate 
arranged for three-point support to avoid distortion 
of the shaft should the superstructure deflect slightly 
under the strains imposed during operation. The 
generators are all designed with special characteristics 
for Ward-Leonard control of the main motors, control 











being effected by varying the separate excitation on 
the generators. The hoist motion is driven by two 
separate motors, each rated at 187 h.p. and connected 
permanently across the hoist generator. The motors 
are shunt wound and are separately excited from the 
125-volt exciter supply. The slewing motion also em- 
ploys two separate motors, each rated at 62-5 h.p., 
and the mode of control is exactly similar to that of 
the hoist motion. A single motor rated at 125 h.p. 
is used for the crowd motion with contro] as before. 

The main motors are forced ventilated by means of 
individual motor-driven blower units driven from the 
440-volt auxiliary supply. The exciter supplies. all 
the motor and generator separately-excited fields 
through suitable controllers and resistances, and also 
the field of the synchronous motor and the dipper trip 
motor. The controllers are of the drum type with a 
double row of fingers, and are fitted with a light vertical 
operating lever gear. The auxiliary equipment 
consists of a motor-driven air compressor operating 
from the 440-volt, three-phase supply, and arranged 
to start and stop automatically in dependence on the 
air pressure in the receiver. There is also an auxiliary 
friction hoist fitted on the boom over the crowd gear, 
driven by an 8-h.p., squirrel-cage induction motor, 
with direct on-line contactor starting. The dipper 
trip is operated by means of a direct-current torque 
motor from the 125-volt exciter supply throngh a 
contactor controlled from a latch-operated push 
button fitted to the crowd controller lever gear. The 
oil pump mounted on the under-structure to supply 
the hydraulic levelling gear is driven by a fractional 
horse-power squirrel-cage induction motor supplied 
from the 440-volt circuit through separate auxiliary 
sliprings from the superstructure. The star point 
of the auxiliary transformer is brought out to give 
a single-phase, 250-volt supply to a small transformer 
providing a 110-volt single-phase lighting supply. All 
the low-tension control gear is housed in a separate 
steel cubicle giving overload protection to the various 
auxiliaries. 

The general layout of the various motions is shown 
in Fig. 3. The two hoisting motors are located one 
on each side of the drum, and geared to the latter by 
single-reduction double-helical gearing, the pinions being 
diametrically opposite to one another. The motors 
are of the forced-ventilated mill type, and are arranged 
for either gravity or regenerative braking, the latter 
saving power and reducing wear on the brake bands 
and drums. The pinions are cut integral with the 
motor extension shafts, which are connected to the 
armature shafts through ‘flexible couplings. The main 
hoist gear wheel is keyed to the drum shaft. The 
drum, 48 in. in diameter, is free to rotate on the latter 
and is coupled to the drive when required by a contract- 
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ing friction band actuated by an air-operated ram cylin- 
der attached to the arms of the hoist gear. A check 
brake of the outside-band type is provided for con- 
trolling the movement of the hoisting drum when the 
latter is running free. This brake is weight applied 
and air-released. Two air cylinders are provided, 
arranged in tandem, one being supplied through a 
magnet valve which also supplies air to the main 
friction clutch, and energised on all working stops 
of the hoist controller in both directions. The other 
cylinder is supplied through a foot-controlled valve, 
providing the regenerative braking or gravity control 
at will, with complete control in the event of current 
interruption. The two hoisting motors can be seen 
to the left of the drum in Fig. 13. 

As in the case of the hoist, the slewing motion is 
also operated by twin motors at diametrically opposite 
sides of the rack, and engaging through entirely 
separate trains of gears to the racking pinions. The 
thrust which would otherwise be thrown upon the 
centre post due to the slewing effort is thus eliminated 
and a smooth motion assured. The two motors 
with their reduction-gear boxes are shown in Fig. 3, 
and one of them can also be seen in Figs. 12 and 13. 
These motors are also of the forced-ventilated mill 
type, and are arranged for regenerative braking. 
From the output side of the gear boxes, the drive is 
taken through bevel gearing to vertical driving shafts. 
These shafts pass through the rotating frame, and 
are provided with integrally-cut teeth at the lower 
end engaging with the circular rack on the lower 
frame. A spring-actuated brake, released by air, 
is provided on each motor and operated by an air- 
magnet valve. These brakes are automatically applied 
on the neutral stop of the controller or if the current 
be interrupted. 

The power for travelling the excavator in either 
direction is taken from the hoisting motion through a 
system of gearing. It will be observed in Fig. 3 that 
there is a horizontal shaft in front of the hoisting drum 
with a pinion engaging with the main gear-wheel. 
The shaft is in two parts separated by a dog clutch, 
air controlled from the operator’s cabin. The second 
portion of the shaft is fitted with a bevel pinion meshing 
with a bevel wheel on a vertical intermediate shaft. 
This latter shaft is mounted in the centre casting, and 
carries a spur pinion meshing with a spur wheel on the 
top of the vertical propelling shaft carried in bushed 
bearings in the centre journal casting, as already 
mentioned. The arrangement of the gears permits 
the teeth to slide over one another, thus allowing for 
wear in the rail circles and rollers without binding 
the gears. The vertical shaft, in turn, drives the 
horizontal shafts beneath the lower frame, visible 
in Fig. 1. Each of these horizontal shafts is fitted 
with a bevel gear at its outer end, from which the 
drive is taken through reduction gearing to the propel- 
ling shafts, the latter extending across the frame 
at each end in line with the driving trucks, as shown 
in Fig. 2. The propelling shafts are provided with 
telescopic sections and fitted with universal joints, 
permitting the trucks to follow a curved or uneven 
track. All four trucks are thus driven, but a hand- 
operated dog clutch is provided on each propeller 
shaft in order that a sharp curve can be negotiated 
in the event of the bank falling. 

The crowding motor is of the forced-ventilated, 
weather-proof mill type, and is compound geared 
to the shipper shaft. The motor and intermediate 
shaft are both mounted on a steel bed-plate cast 
in one piece and through-bolted to the boom members. 
The shipper shaft is machined square for the cast-stee! 
gears and manganese-steel shipper pinions and turned 
for the yoke block and for the shaft bearings, which 
are provided with bushings. A boom-hoist windlass 
is driven off the end of the main hoist shaft, as shown 
in Fig. 3. As this windlass is only occasionally 
required, it is engaged by a hand-operated clutch. 
The hoist rope is triple hitched to the dipper, passing 
over sheaves at the point of the boom, and hence 
through the boom to the hoisting drum. The boom- 
hoist rope leads directly over sheaves in the A-frame 
to the boom-hoist drum. Safety guys are provided 
for the boom. All the sheaves for the hoisting cable 
are of cast steel with finished grooves, gunmetal 
bushed, and lubricated by means of grease cups 
whenever practicable. 

In conclusion, it may be mentioned that the entire 
machine is designed with a view to ease of handling 
and speed of operation, and is proportioned throughout 
for continuous duty. Special attention has been given 
to: the provision of generous bearing surfaces, and the 
more important bearings are pressure fed. All gears, 
pinions and castings subject to severe stresses and 
wear are of heat-treated cast steel. High carbon or 
nickel-chrome steel shafts are used throughout. A 
fall lighting system is installed on both the upper and 
lower structures. 

The leading dimensions of the excavator are given 
in Figs. 1 to 3. The maximum cutting height above 
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ground level is 80 ft., and the cutting height at the 


maximum cutting rac 


cutting radius at the maximum cutting height is 100 ft. Stockport, have received an order from Messrs. The | Trade, 35, Old Queen-street, London, 8.W.1, particulars 


The clearance radius 


is 33 ft. 6 in., and the clearance radius at the jib| Trent, for a battery of 24 coke ovens. The ovens will! which are given. Further details may be obtained 
The extreme height of the A frame above | be of the “ Underjet ’’ compound twin-flue type and application to the Department, the reference numbers 


head is 82 ft. 
ground is 55 ft. Th 
upper frame is 11 ft 
circle is 30 ft. Thet 
ference, and the he 


cumference; 120 tons of ballast is required for the upper | ny crerr: anp ZAMBRA, 38, Holborn-viaduct, London, | weldless black-steel tubing 4 in. in diameter. Ti, 


frame. 
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CONTRACTS. TENDERS. 


lius of 109 ft. is 46 ft.6in. The! yeecens Simon-Carves, Limtrep, Cheadle Heath, We have received from the Department of Oversexs 


at the rear of the rotating frame | Shelton Iron, Steel and Coal Company, Limited, Stoke-on- | of the undermentioned tenders. the closing dates of 


e height to the underside of the | designed for firing by either rich or lean gas, or both. appended being quoted in all cases. 


; Messrs. Simon-Carves have also received an order from : 5 " > 
: ins er |? r Galvanised Sheets.—The supply of a quantity of 
and the diame ter of the roll the same firm for a coke-oven gas electrostatic de-tarring , Ee a = : Pp" a he, 
,00m-hoist cable is 4 in. in circum- | |) vanised corrugated sheets. The Royal State Railways 
yistin cable is 4} in. in cir- prams. of Siam, Bangkok ; October 12. (Ref. No. G.Y. 14,183.) 
& 7 Among the recent marine orders received by MEssRs. Black Steel Tubing—The supply of 10,000 m. 


E.C.1, are the following :—127 mercury-in-steel dial ther- | Argentine State Oilfields, Buenos Aires ; September 18 








ENGINEERING TRAINING AND and 126 for all the H.M.S. Fearless class of destroyers ; Diesel Engines.—The supply and delivery of two 15-h.p 
EDUCATION. Shark, Sealion, Snapper ; 56 dial thermometers for seven |), jus for driving nme. Tho Arseutine State Oi10 

Piette ’ T chnic ge, | Pi yuese des ers, 38 for the New Zealand Com. | | . oe ime apt pig tem 
Technical College, Bradford.—The Technical College, | Portuguese destroyers, 38 for the Buenos Aires ; September 18. (Ref. No. G.Y. 14,193 

Bradford, provides diploma and special day courses 


in mechanical, civil a 


as in mathematics and physics, chemistry, dyeing, the Oil Company, and 16 for the Adelaide Steamship Com 
textile industries and commerce and banking. The pany’s vessels. During the past few months, over 


diploma courses in e 
four years and lead uy 


8 Inive iculars cSSRS T : AIMITE 2 14, , - 
tions of the University of London. Full part + a Lg es a LE = le ITED, l x... bs. Electricity Metere.—The supply of housv-seevice, alter 
relating to the forthcoming session are contained in a | Church-road, Hanwell, London, W./, are supplying nating-current, watt-hour electricity meters. The 


prospectus, which can be obtained on application to 


the Principal. 


University College of Swansea.—The prospectus of the | Centre will have a sw imming pool also heated electrically. 
ang available - the Department of Engineering of Messrs. THe Brusn ELEcTRICAL ENGINEERING 
the University College of Swansea are given in &|Coywpany, Luarep, Falcon Works, Loughborough, Cotemienion of Victoria. Malbeume: Octeber 1. (Rel 
pamphlet recently issued. These cover work leading have received an order from H.E.H. The Nizam’s State | No 4 Y. 12.57] ) 
up to the degree or diploma in the civil, mechanical | Railway for six all-metal, single-deck, 34-seater omnibus | 7. Battery Peles —Tho eupply of 15,000 sine pols 


and electrical branche 
ness, administrative 
members of the Coun 


of fees and of the appropriate regulations, both educa- 
tional and disciplinary are given. 

ectures ron 1 Steel.—/ se 24 lecti Ti alow y : 5 , “ive rerv large - 

Lectures on Iron ane el.—-A course of 24 lectures | Vickers Works, Sheffield, have received a very large September 28. (Ref. No. A.Y. 12,575.) 


on Iron and Steel will 
in the Department of 
London College, Rope 
on Thursdays from 6 
September 27. The lec 


manufacturing methods, specifications, standards and | ofthe Nottin 
tests, and the economics of the industry. Students] of Leicester. In all. there will be 39 boiler drums, 


are recommended to s 
classes in a number 


subjects. The fee for the iron and steel lectures only | Which ingots up to 120 tons in weight will be required. A.Y. 12,577.) 

, : : - . A.Y. 12,077, 
is 258, 6d., and for the iron and steel course, with three Table Fans.—The supply of electric table fans. The 
other subjects, 40s. 6d. Students residing outside the BOOKS RECEIVED. Indian Stores Department, Delhi; January 7, 1935 


County of London are 


particulars of which are obtainable from the secretary. | University of Oxford. Institute for Research in Agri- Ceiling Fans.—The supply of ceiling fans. The 


Enrolments will take 
September 21. 


Chelsea School of Metallurgy.—A prospectus and for Research in Agricultural Engineering. [Price ls. warage Lathe.—The supply of a garage lathe with 
leaflets, giving parti ulars of the courses in metallurgy net. | w _— aa Den oe Rey es i 
c 8, é L e pe e > airo ; septe er < 


und assaying available at the School of Metallurgy, | Government and Technology. An Outline for Engineering (Ref. No. A.¥. 12,582.) 
. vet. . « 4h . mst -. 


Chelsea Polytechnic, 


has been sent to us by Dr. W. 
School. Information regarding full-time, part-time and 


evening diploma, deg 


given, and, among the latter, is one on engineering H. Ltoyp. London: H.M. Stationery Office. [Price 


metallurgy, which is s 
requirements of those 
motor-car, and allied 


will commence on September 24, and enrolments will London: H.M. Stationery Office. [Price 6d. net.] 21. (Ref. No. G.Y. 14,197.) . 
take place on September 20 and 21. Department of Overseas Trade. No. 584. Economic ( on- Belting.—The supply and delivery of considerable 
— po ‘ : ditions in Jugoslavia, June, 1934. Report. By H. N.| quantities of leather, balata and other belting. The 
Institute of Transport. he next examinations for Srurrocx. London: H.M. Stationery Office. {Price | Argentine State Oilfields, Buenos Aires : September 18 
graduateship and associate membership of the Institute 2s. net.) ; (Ref. No. G.Y. 14,200.) 
of Transport will be held from April 25 to 27, 1935, in | Proceedings of the Thirteenth Annual Meeting of the Oil Locomotive—The supply of a narrow-gauge Diesel 


London, and at a nur 
centres Full particul 


question papers (price ls. Od. per set, post free) and DC. : 
copies of a book containing notes for the guidance of Engineering and Industrial Research 
candidates (price 2s. 6d. post free) may be obtained Mehrstufige Rahmenformen. Vol. 1. By Ing.-Dr. Techn. (Ref. No. G.Y. 14,205.) 


on application to the 
Savoy-street, W.C.2. 
of applications to sit f 
1935. 


mometers for H.M. cruisers Ajax, Arethusa, Galatea, (Ref No. G.Y. 14,189.) 


. ~ 7 , ate 7 . 2 . on, » . 
thermo-electric pyrometers for H.M. submarines Salmon, | -)i,..,) engines running at 650 r.p.m., furnished with 


pany’s new vessels, 132 for new Shaw Savill and Albion 
ships, 94 for new vessels of the Blue Star Line, 165 for 


i Air Compressor.—The supply of a horizontal steam 
lectrics ngi ‘Tring, as we . . ‘ : i 
nd electrical engineering new tankers of the Anglo-Saxon Company and the Eagle 


engine driven air compressor. It is to be of the double- 

acting tandem type, with an approximate capacity of 

t cub. m. of compressed air per sec., at @ manometri 

ngineering extend over three or | 50 of these dial thermometers have been fitted to marine Dilfields = ny io = pone ng a a Y 
4 eias, uveno Aires: Septembde . at. a ‘es 

» to the Honours Degree examina- | superheaters. 14,194.) I (Re o 


electrode boilers and equipment in connection with the Johannesburg City Council : September 20. (Ref. No 

Pioneer Health Centre, Peckham. Besides electric \.Y. 12.570.) 

heating, hot-water service and air conditioning, the yon > aia , d 
& & Switchgear.The supply of oil cireuit-breaker equip 

ment suitable for operation on 44,000 and 66,000-volt 

three-phase, 50-cycle circuits. The State Electricity 


- inc » lec » . rvice City of Hyderabad, India. ‘ . 

s, and include lectures on busi — for ng fo , 4 ~ } F —— bodies for Meidinger batteries. The Royal State Railways of 
and managerial matters by | “nother order for — - | Siam, Bangkok ; September 28. (Ref. No. A.Y. 12,574 
; ; icul mounted on Thornycroft chassis, for Ramleh Electric 

cil and others, Full particulars : ~ ‘ 
Railways, has been received from Messrs. J. I. Thorny- } : 
croft and Company, Limited tension, paper-insulated, lead-covered and steel-armoured 
M Ew ato ee a cables and joint boxes. The Uruguayan State Electricity 
MEssrs. NGLISH Sree CorroraTion, LIMITED,| Supply and Telephones Administration, Montevideo 


Underground Cables.—The supply of high- and low 


be given by Mr. T. Barton Kelly | order for high-pressure boiler drums from Messrs. Inter- Ph Eoui Th as oe al 
Commercial Products of City of | national Combustion, Limited, Aldwych House, London, a ota a? Rea * a che 
maker-street, Moorfields, E.C.2,| W.C.2. The order comprises the supply of boiler drums, pa rele mney, De ge ty Pegg Mir "Tende, 
p.m. to 7 p.m., commencing on — — = To —_ the en ere a and Supplies Board, Pretoria ; September 28. (Ref. Ni 
‘tures will deal with raw materials, | *°. °° C@rried out at Hams Hall power station of the Bir) 4 vy 19.576.) 
mingham ( seg the North Wilford power station 
4 


1am Corporation and the generating station Electrical Laboratory Apparatus.—The supply of fuse 


boxes, cables, switchboards, calibrating equipment. 
insulators, &c., for the electrical laboratory at the Roya! 
School of Engineering, Giza. Egyptian Ministry of 
Public Instruction, Giza; December 8. (Ref. No 


upplement this course by taking | steam receivers, &c., ranging from 14 ft. to 38 ft. in 
of economic and commercial | length and from 2 tons to 41 tons finished weight, for 








subject to special arrangements, (Ref. No, A.Y. 12,578.) 
» place on September 20 and| Ctéural Engineering. An Improved Method for the| tndian Stores Department, Delhi; December 3 and 10. 
Handling and Dilution of Sulphuric Acid for Spraying ow > 190 KA "wok 
. . . : (Ref. Nos. A.Y. 12,579 and A.Y. 12,580.) 
Weeds. By R. K. Macpowati. Oxford: Institute 


Manresa-road, London, 8.W.3, Students. By W. Brarp. New York: The Mac- 


. > 1 ) > ‘ ‘ 5 
A. Naish, head of the millan Company. London : Macmillan and Company, Jectrio Si | deceit @asiiiieat i 4, ois 
Limited. [Price 16s. net.] electric-motor anc contro equipmen anc air-t S 


. Mines Department. Safety in Mines Research Board. | &dipment for two tramway ears. The Hobart Municipal 

ree and certificate courses are Paper No. 86. An Automatic Firedamp Recorder. By | Tramways, Tasmania; October 1. (Ref. No. G.\ 
14,195.) 

pecifically designed to meet the 6d. net.]} | Seamless Tubes.—The supply of 3,000 seamless ste 

engaged in the engineering, gas, | Air Ministry. Meteorological Office. Professional Notes | tubes for locomotives and portable steam engines. 

industries. The autumn term No. 66. Lightning and Aircraft. By G. C. Simpson. | Viagao Ferrea do Rio Grande do Sul, Brazil ; September 


Tramway Motor and Brake Eyuipment.—The supply of 


Highway Research Board, Washington, D.C. Decem-| \ocomotive of about 15 b.h.p. The Mechanical and 
ber 7-8, 1933. Part I. Reports of Research Committees | Electrical Department, Egyptian Ministry of Public 
and Papers. Edited by R. W. Crum. Washington.) Works : September 24. (Ref. No. G.Y. 14,204.) 

Natiomal Research Council. Division of Bolts and Nuts.—The supply of bolts and nuts. The 
Indian Stores Department, Simla; September 17 


nber of provincial and overseas 
ars of the examination, previous 





secretary of the Institute, 15, K. F. Srrre. Briinn: Rudolf M. Rohrer. [Price a " ee 
The closing date for the rec ipt 8 marks.) Transformers.—The supply of four single-phase, 
» clos » fi e rece ; Y : < 
: | + : outdoor-type, oil-cooled, double-wound transformers 
or the examinations is March 1, Department of Scientefic and Industrial Research. Physical for the Weaiheeniy substation. The Hobart Hydro- 
and Chemical Survey of the National Coal Resources. Slecicic ‘Commaiasios, Tasmania: October 22, (Re! 





DERe | mercial Grades of ; 
; PERSONAL. | Stationery Office. [Price ls. 6d. net.) 
Tnx Lonpon CyHameer or CoMMERCE is removing 
from Oxford-court and 


building which it has 
E.C.4, on September 10 


Messrs Fescon., Liurrep, 101, Grosvenor-road, 
London, 8.W.1, have opered a branch works at Prospect 
Works, Lockwood, Huddersfield, for the deposition and 


machining of nickel 
should be addressed, a 
of the Company 


‘On and after September 3, the address of Tue Renrv- 


FORCED CONCRETE Ass 


Yo Pr . : y , 
Petty France, London, & Ww. 1 | 8.W.1, shows that 99 blast furnaces were in operation | 
——— | at the end of July, a decrease of one since the beginning | astern turbine is incorporated in each low-pressure 





| No. 33. The Lancashire Coalfield. Analysis of Com-| \: >, 10 KO 
Coal. Part I. London: H.M. No. A.Y. 12,584.) 








The Power Factor Booklet. By R. AmMpertron. Second | 
97, Cannon-street, to the new| edition. London: The Electrical Apparatus Com- 

erected at 69-73, Cannon-street,| pany, Limited. [Price 2s. 6d. net.] 

; Dust. By 8. Cyrm Biacktix. London: Chapman and 
Hall, Limited. [Price 18s. net.} 

Preliminari o della Matematica Relativa All esperienza. 
By Dorr. Inc. Gartano Ivatpr. Genoa: Libreria 
Editrice Italia. 


Launch or H.M.I.8. “ Ixpus.’’—The combined sloop 
and minesweeper H.M.I1.S. Indus, which Messrs. R. and W. 
Hawthorn, Leslie and Company, Limited, Hebburn-on 
Tyne, are building for the Government of India was 
launched at Hebburn on August 24. The overall length 
of the vessel is about 296 ft. 4 in., and the approximate 
displacement 1,350 tons. The vessel has a long forecastle 
deck, which, with the boat deck, extends aft about 
three-fourths the length of the ship. Her armament 

Bartish Propuction or Pia-Iron anp Sree..--The | includes two 4-7-in. guns and two 3-pdr. guns. The 
monthly memorandum of the British Iron and Steel | propelling machinery comprises two independent sets 
Federation, Caxton House, Tothill-street, London, | of single-reduction geared turbines of the latest Parsons 
type, driving twin screws at about 275 r.p.m. An 


All correspondence, however, 
s at present, to the head office 








ociation, Limrrep, will be 91, 





Tux Late Mr. F. 
regret the death of Mr. 
on August 6. Mr. Jenni 


manager of Messrs. Ashwell and Nesbit, Limited, heating, | ingots and castings totalled 718,200 tons, compared | is designed to develop a total of 2,000 shaft horse-power, 
ventilating and general engineers, Barkby-lane, Leicester, | with 757,500 tons in June, and 567,500 tons in July, | and steam at 250-lb. pressure is supplied by two oil-fir d 
for a number of years, and had been associated with the | 1933. The decline in the July, 1934, total was due | three-drum water-tube boilers in separate boiler rooms. 


Company since 1902. 


W. Jenninas.—We note with |of the month. Production of pig-iron in July amounted | turbine, and cruising stages are provided in the high 
F. W. Jennings, which occurred | to 527,200 tons, compared with 514,900 tons in June, | pressure turbines to ensure a high degree of efficiency 
ngs had been a director and sales | and 343,900 tons in July, 1933. The July output of steel | over a wide range of cruising powers. The machinery 


to holidays in Scotland. | The vessel was laid down on December 8, 1933. 
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NOTES FROM THE NORTH. 
Giaseow, Wednesday. 


Scottish Steel T'rade.—Rather a brighter tone prevails 
this week in the Scottish steel trade and specifications 
have been coming to hand with a fair amount of regu- 
larity so that production is being very well maintained 
at most of the works. Inquiries are better both on 
home and export account, and quite a hopeful feeling 
is general aJl round.- In the black-steel sheet trade 
there is still a good business going through in the heavier 
gauges, particularly for home consumption, but the 
demand for light sheets continues on very moderate 
lines. For galvanised sorts there is still a very poor 
market. While the bulk of the business in sheets at 
the present time is for the home market, there is a shade 
more export activity, and there are indications of some 
improvement in that direction in the near future. The 
following are the current market quotations :—Boiler 
plates, 91. per ton ; ship plates, 8/. 15s. per ton ; sections, 
Sl. 7a. r ton; black-steel sheets, 4-in., 81. 10s. 
per ton, No. 24 gauge, in minimum 4-ton lots, 
10/. 10s. per ton; and galvanised corrugated shvets, 
No. 24 gauge, 131. per ton, in minimum 4-ton lots, all 
delivered at Glasgow stations. 

Valleable-Iron Trade.—No change of any kind falls 
io be reeorded in the state of the malleable-iron trade 
of the West of Scotland, and makers are still finding 
it very difficult to keep plant moving. Specifications 
come in very slowly for bar iron and also for re-rolled 
steel bars, the production of which is on very small lines. 
Prices are without change and are as follows :—‘‘ Crown ’ 
bars, 91. 15s. per ton for home delivery, and 9l. 5s. per 
ton for export ; and re-rolled steel bars, 81. 12s. per ton 
for home delivery, and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—The consumption of Scottish 
pig-iron is being well maintained and the production 
from the fifteen furnaces now in blast is moving freely. 
Inquiries from overseas are encouraging, but so far the 
quantity exported is of little account. Prices are steady 
ind are as follows :—Hematite, 71s. per ton, delivered at 
the steel works ; and foundry iron, No. 1, 72s. 6d. per 
ton, and No. 3, 70s. per ton, both on trucks at makers’ 
yards. 








NOTES FROM THE SOUTH-WEST. 


CarpirFr, Wednesday. 
Severn Bridge Scheme.—On several occasions in recent 
years the question of a new bridge across the river 
Severn, preferably in the region of Chepstow, has been 
discussed. Such a bridge would obviate the long detour 


moved to the Greyfriars Hall, a temporary building 
with the largest floor space in Cardiff. The hall has been 
booked from November 12 to December 6 to allow 
|time for the erection and removal of the stands and 
| exhibits. All sections of engineering are covered by the 
exhibition, particularly those branches relating to the 
coal and iron industry, steam and electrical power, 
mechanical appliances of all kinds, including those for 
the use of coal mines above and below ground, all types 
of workshop —— signalling and other devices 
for the safety of mines, scientific instruments for measur- 
ing and recording and other purposes, plant for metal- 
lurgical processes, @ marine section including models 
of docks and liners, marine boilers, appliances for loading 
and unloading ships, &c., and the production of gas, 
coke, tar-distilling, &e. 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD Wednesday. 

Iron and Steel.—The loca] steel and engineering trades 
are slowly recovering from the holiday stoppage. ough 
the amount of business coming to hand is less than a few 
months ago, it shows definite signs of expansion. A 
larger number of inquiries are in circulation for steel 
and related products. The raw and semi-finished steel 
branches appear to be on the threshold of a period of 
increased activity. Additional furnaces have been put 
into commission at one or two works. Gross output 
is in excess of that of a year ago. The demand for basic 
steel billets is up to recent level. Some of the biggest 
plants in this area are working to capacity. Acid mate- 
rials show improvement, but producing works could 
comfortably handle a larger volume of business. There 
is an increased demand for steel-making alloys. The 
scrap market has many attractive features. Latest 
quotations are as follows: Hard basic billets, 81. 5s. ; 
soft basic billets, 61. 15s.: West Coast hematites, 
87s. 6d.; East Coast hematites, 82s. 6d.; Derbyshire 
No. 3 foundry iron, 68s, 6d.; Derbyshire forge iron, 
64s. 6d.; bars, 101. 10s. ; and sheets, 12/. 5s. The heavy 
machinery and engineering works are operating at recent 
capacity. The call Ser armaments does not reach a high 
level, though naval needs are steadily increasing. Works 
specialising in the manufacture of mercantile steel 
forgings and castings are fairly well employed. Forges, 
press shops, rolling mills, foundries, and cogging and 
plate mills are working to capacity. Wire and rod 
departments have satisfactory order books. Chemical 
works, and those concerns developing the process of 
securing petrol and oil from coal have placed valuable 
orders locally for various types of plant. Contracts 
placed last year are still in course of execution, and have 





of road traffic via Gloucester, and save some 50 to 60 
miles in the case of traffic proceeding to the south and 
west of England. It will be recalled that the Severn | 
barrage scheme was the subject of a long inquiry, but | 
the whole question seems to have been again shelved. 
The need for a bridge, however, is being felt and Chepstow 
Urban Council has decided to re-open the subject by 
sending a resolution to the Ministry of Transport and 
local Members of Parliament, urging that a bridge be 
proceeded with. 

Welsh Colliery Transfer.— Although no official informa- 
tion has been issued, it is understood that the purchase 
by Messrs. Cory Brothers and Company, Limited, of 
Cardiff, of the Ffaldau Collieries, Pontvcymmer, will 
result in considerable development work in the near 
future. The Ffaldau Collieries were registered as a 
private company associated with Pyman, Watson and 
Company, Limited, a leading coal-exporting firm. They 
were established over 60 years ago and employ about 
1.200 men working three of the best seams of coking, 
household and steam coal in the district, with an output 
of about 300,000 tons per annum. The collieries, which 
are worked electrically in the most modern manner, 
have considerable reserves of coal available and one of 
the reasons for the purchase was the fact that certain 
areas could be more advantageously worked in con- 
junction with the properties of Cory Brothers and 
( ompany, Limited, which adjoin. 

Newport Water Restrictions—Newport Corporation 
Water Committee have, at length, decided to abandon 
restrictions upon the use of water imposed last April. 
Newport had an ample water supply through their 
Talybont pipe line, but there were about 4,000 houses 
'n elevated positions which could not be supplied from 
the pipe line, and it was decided to instal pumping appa- 
ratus to enable the pipe-line water to be raised to the 
rescrvoirs that supply to elevated areas. August rains 
also raised the level of the reservoirs so that precautions 


— no longer necessary. A new reservoir is being | 
_— at Talybont which will ultimately solve all diffi- 
culties, 

Treharris Colliery ent.—Much interest attaches 


- ) the work which is being carried out by the Ocean 
oul Company, Limited, one of the leading Welsh colliery 
The at their Deep Navigation Pite, Treharris. | 
nese pits, which are among the deepest in South Wales 
ond approach half a mile in depth, have long been among 
‘ie Tost important in the coalfield. company 
| equipping the pits with a coal washery and 
- ‘ anical conveyor plant, while, in order to make 
oa necessary room for the extensions and for more 
ety sidings, the stream which drains this narrow 
valley is being arched over. 

South Wales Engineering Exhibition—The thirteenth 
a Engineering Exhibition of the South Wales 
Pa, ute of Engineers has been fixed for the period | 
: mm Wednesday, November 21, to Saturday, December 1, | 
a This exhibition during the twelve previous 
hn rs proved a very great attraction. It was originally 
eld at the Drill Hall, Cardiff, but was subsequently | 





resulted in the production of forgings and castings of 


|record size. Makers of railway rolling stock report 


no change in the position. On the other hand, the demand 
for electrical apparatus and quarrying equipment is 
considerable. Other lines in which progress is being 
made include automobile steel and fittings, stainless 
steel, heat and acid-resisting materials, tool steel, and 
engine parts. The tool trades are making headway, 
though the better buying movement is not so rapid 
as a few months ago. The home market is proving of 
inestimable value. 

South Yorkshire Coal Trade.—The coal trade has 
developed several promising features. Inland business 
shows expansion, but little change is reported in overseas 
requirements. Industrial fuel is an active medium. 
The house coal market is beginning to thrive, though the 
amount of business being done is below normal. Small 
coal continues scarce. Railways, electricity under- 
takings, and textile and woollen industries are better 
customers. Furnace coke is on the short side. Gas 
coke is steady at 23s. to 23s. 6d. f.o.b. the Humber 
ports. Quotations: Best branch hand-picked, 23s. to 
25s.; Derbyshire best house, 19s. to 2ls.; Derbyshire 
best brights, 17s. 6d. to 18s. ; best screened nuts, 16s. to 
17s.; small screened nuts, I4s. to 15s.; Yorkshire 
hards, 16s. to 17s.; Derbyshire hards, 16s. to 17s. ; 
rough slacks, 5s. to 93.: nutty slacks, 7s. to 8s. 6d. ; 
smalls, 5s. 6d. to 6s. 6d. 








NationaL SMoKE ABATEMENT Soctery.—The sixth 
annual conference of the National Smoke Abatement 
Society will be held in Glasgow from September 27 to 29. 
Particulars are obtainable from the general secretary, 36, 
King-street, Manchester, 2. 

Tue River Van Power StTation, CZECHOSLOVAKIA.— 
A contract has recently been entered into for the con- 
struction of what, it is stated, will be Czechoslovakia’s 
largest power station. The scheme will cost 120 million 
crowns, of which 11 millions are to be contributed by the 
Waterways Fund. The power station will be erected 
on the River Vah, in Slovakia, between Ladce and 
Puchov. 

AMENDED STANDARDS FoR ELectric CaBies.—The 
Electricity Supply Regulations recently issued by the 
Electricity Commissioners lay down that no electric 
lines or circuits shall be brought into use unless they 
have, among other alternatives, withstood the tests 
prescribed in the appropriate British Standard specifica- 
tion. To comply with the strict letter of this require- 
ment would involve subjecting all service lines to a 
15-minute high-voltage test, and revision slips Nos. 
CD (E4) 3768 and 3769 have therefore been 
exempting short service lines from such teste. 
copies of test slips are now ready for issue and will be 
forwarded gratis on receipt of a stamped addressed 
envelope by the Publications Department of the British 
Standards Institution 28, Victoria-street, Westminster, 
London, 8.W.1. 





NOTICE OF MEETING. 


InsTITUTE OF METats.—Twenty-sixth Annual Autumn 
Meeting. Manchester, Monday, September 3, to Thurs- 
day, September 6. College of Technology, Sackville- 
street, r. For programme see page 46 «ante. 











NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MrppLesprovucH, Wednesday. 


The Cleveland Iron Trade.—Interest in the market 
is gradually reviving after the local annual holidays. 
As yet, tr cti are fined to narrow limits, but 
to provide for autumn needs buyers have to place rather 
substantial orders and considerable market activity in 
the near future is confidently expected. Purchases for 
fall of the year requirements promise to be mainly on 
home account, but some little expansion of overseas 
demand seems not unlikely, though in this direction 
there are many difficulties to overcome. Accumu- 
lations of pig at the blast-furnaces have increased of late, 
but the quantities stored are not of inconveniently 
large dimensions, and may soon be considerably drawn 
upon. Quotations for shipment to foreign ports continue 
to vary a good dea! after individual barzaining, and are 
not easy to fix definitely, but for other business prices 
are steady and firm. Values are based on No. 3 g.m.b. 
at 67s. 6d. for local use, 69s. 6d. supplied to North of 
England areas outside the Middlesbrough zone, 67s. 3d. 
delivered to Falkirk, and 70s. 3d. delivered to Glasgow. 

Hematite.—Stocks of East Coast hematite are not of 
hampering size though they have increased during the 
holidays. Continental customers are paying more atten- 
tion to this market than recently, notwithstanding 
continued comparative cheapness of foreign iron, and 
but for embargo on sterling, merchants could put through 
substantial foreign business. In this branch, also, 
export quotations are irregular. A steady trade is 
passing with other than overseas customers. Fixed 
delivery prices are strong at the equivalent of No. 1 
quality at 68s. here, 74s. to 77s. supplied to various 
parts of Yorkshire, 70s. to Northumberland and Durham, 
and 75s. to Scotland. 

Trade with Germany.—At a meeting of the Teos-side 
Chamber of Cx ce this week the German embargo 
on remittances to British exporters was raised by a 
letter received from Messrs. Scott Brothers, Middles- 
brough, iron and steel merchants, drawing attention to 
the fact that a considerable number of contracts with 
firms in Germany for substantial parcels of pig-iron 
were suspended owing to the German restrictions on 
eurrency operations. The letter, a copy of which 
had been sent to the Secretary of the Board of Trade, 
intimated that unless the embargo was removed or 
considerably modified, the contracts would have to be 
cancelled. A further letter from Messrs. Scott reported 
the receipt of a copy of the new agreement between the 
Board of Trade and Germany regardinz the currency 
position, and intimated that at the moment they were 
unable to see whether the scheme would assist them or not. 
The Association of British Chambers of Commerce, to 
which body a copy of Messrs. Scott’s letter had been 
forwarded, replied that the matter was of such importance 
that the Association desired the Tees-side Chamber to 
advise them on any action they might be contemplating. 
After discussion, it was decided to obtain views of other 
chambers of commerce on the matter with the object 
of taking concerted action. 

Foreign Ore.—There is little activity in foreign ore- 
Quotations are unaltered but the tendency is upward. 
Best rubio remains at 17s. c.i.f. Tees. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke have good contracts to execute, and are not disposed 
to make further sales at present recognised market 
prices which are ruled by good medium qualities at 20s. 
delivered to Tees-side works. 

Manufactured Iron and Steel.—There are few new 
features in the various branches of the semi-finished 
and finished iron and steel industry. Works have 
resumed operations after the local holidays, and aggregate 
tonnage output is heavy, but while most sections are 
busily employed, one or two departments could handle 
a good deal more work. E ion of buying of black 
and corrugated sheets woul Se Seay welcome, and more 
orders for shipbuilding material would be much appre- 
ciated. Prices all round are steadily upheld. Quota- 
tions to home consumers, subject to the usual rebates, 
are :—Common iron bars, 91. 12s. 6d. ; packing (parallel), 
8l. ; packing (tapered), 101. ; steel billets (soft), 5/. 12s. 6d. 
steel billets (medium), 71. 2s. 6d.; steel billets (hard), 
7l. 128. 6d.; steel ship plates, 81. 15s.; steel angles, 
Bl. 7s. 6d.; steel joists, 81. 15s.; heavy sections of steel 
rails, 81. 10s. for parcels of 500 tons and over, and 9. 
for smaller lots; and fish plates, 12/. 10s. Black 
sheets (No. 24 gauge) are 101. 10s. for delivery to home 
customers, and 91. 5s. f.0.b. for shipment abroad ; and 
= corrugated sheets (No. 24 gauge) are 131. 
or delivery to home customers, and I1/. 5s. fo.b. for 
shipment overseas. 

Scrap.—Heavy cast-iron scrap is still quoted 50s., but a 
higher figure is reported to have been realised. Machinery 
metal is steady at 52s. 6d. Heavy steelis firm at 50s., 
and merchants are holding out for more for delivery over 


periods ahead. 


Canapian Propucrion or Gotv.—Statistics sisued 
recently indicate that Canada’s gold production during 
the first six months of the present year amounted to 
1,433,810 oz. as compared with 1,463,734 oz. during 














the same period of 1933, and 1,501,230 in 1932. 
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EARTHQUAKES AND ENGINEERING 
DESIGN. 


THE intrusion of earthquakes into human affairs 
must have long been attributed to those impressive 
occasions ‘* When the stars twinkle through the 
loops of time,” so that the study of the nature of 
these disturbances has naturally attracted the 
attention of philosophers in many ages. Seneca 
tells us that in his youth he had already written 
a treatise on earthquakes (‘ Aliquando de motu 
terrarum volumen juvenis ediderim”’) and it is to 
be regretted that this work by the tutor of Nero 
has not come down to later ages. There is little 
doubt that something more than mere speculation 
arose from the observations of these early philo- 
sophers, since in the De divinatione of Cicero 
reference is made to Pherecydes, “‘that famous 
Pythagorean master, who predicted an earthquake 
when he saw that the water had disappeared from 
a well which usually was filled.” Our knowledge 
of the subject has advanced far from the position 
it occupied in those distant days, and the present 
science of seismology may be said to have com- 
menced with the pioneer work of our own J. Milne, 
some fifty years ago. In the interval, a number 
of geophysicists and geologists have devoted them- 
selves to the matter under consideration, with the 
result that our knowledge of the internal structure 
of the earth forms the basis of a well-defined study. 

The broad aim of the seismologist is that of 
obtaining data such as will enable him to study the 
formation and constitution of the earth, for which 
purpose the recording of distant earthquakes affords 
an excellent means of investigation. On the other 
hand, the data which mainly interests engineers 
cannot easily be derived from records taken with the 
delicate seisomograph used in geophysical work on 








the transmission of the related stress-waves originat- 
ing at a distant source, since the destructive effect 
on buildings is more or less localised near the origin 
of the disturbance. Thus the field of inquiry differs, 

and it is only within recent years that adequate 

attention has been given to the engineering aspect 

of the problem, in respect to which the intensive 
work of the late Dr. K. Suyehiro, who occupied the 
position of Director of the Earthquake Institute of 
Japan, ensures that his name will always be asso- 
ciated with the best traditions of the application of 
scientific methods to the study of this phenomenon. 
Engineers are also under an obligation to the late 
Mr. J. R. Freeman, Past-President of the American 
Society of Civil Engineers, for his comprehensive 
volume entitled Earthquake Damage and Earth- 

quake Insurance, since it is the result of a detailed 
study carried out in various countries during the 
course of many years. 

While this country is, fortunately, free from 
severe shocks, many of our readers carry consider- 
able responsibilities in matters pertaining to the 
construction of buildings designed to withstand 
earthquakes, so that the matter is of very genera! 
importance. The introduction of the effects 
of these disturbances into problems of structural 
design naturally involves the determination of the 
period of oscillation of a proposed structure and, 
at the same time, the use of such constructional 
methods as will ensure that synchronism between 
the periods of the building and the assumed disturb- 
ing force is an improbable contingency. Forobvious 
reasons, careful attention should be given to all 
questions connected with resonance, but this is not 
the only matter which enters into the problem, 
since study of a number of earthquakes, of various 
intensities, suggests that the most important 
characteristics include the magnitude of the 
acceleration, the period associated with the tremor, 
and the duration and number of shocks that cause 
appreciable damage. This broad view must be 
taken, for apart from the fact that a condition 
corresponding approximately to synchronism is a 
remote possibility when considering the many types 
and sizes of building that may be cacountered in 
any one town, it should be borne in mind that the 
actual disturbance is generally very irregular in 
character. Moreover, a sharp and intense shock 
usually causes much less damage to buildings than 
a disturbance consisting of a number of less intense 
tremors, while the mere addition of rigidity to 
structures may only tend to increase the damage 
done under certain circumstances. 

Our interest is almost entirely confined to the 
practical problem of counteracting the effects of 
earthquakes on structures, but a combined investiga- 
tion on the part of seismologists and engineers might 
well be undertaken, with a view to examining the 
subject from records given by suitably-designed 
instruments placed in selected buildings. ‘These 
instruments should preferably be arranged in the 
foundations, as well as in various parts of the 
structure. proper, and the results thus obtained 
would undoubtedly be of service in interpreting 
those derived from laboratory experiments which 
are being carried out in various American and 
Japanese universities. The data derived from 
these tests on model structures might well be 
supplemented by useful, if not valuable, informa- 
tion, that could be obtained from a careful examina- 
tion of buildings that have withstood a number of 
shocks. There are many such structures to be 
found in various parts of the world, as for instance, 
the walls, and, particularly, the towers of the 
cathedral, as well as the structure of the adjacent 
building which formerly housed the Inquisition 
authorities, at Lima, Peru. 

An examination of seisomograph records makes 
manifest the complex nature of the disturbed motion 
of the earth’s surface, due to this being the result of 
the superposition of a number of wave-trains 
possessing different characteristics. Without enter- 
ing into details, attention may be drawn to the 
characteristics of some of the component systems of 
waves, so that the complicated form of the resultant 
graph of the related forces may be appreciated. 
The first or primary wave is a longitudinal disturb- 
ance travelling with a speed of from 7 km. to 8 km. 
per second when near the earth’s surface, and with 
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periods that ordinarily vary from 5 seconds to 
seconds. This is followed by a second wave, 
travelling approximately along the same path, but 
with vibrations at right-angles to the direction of 
propagation ; the speed of these waves when near 
the surface is about 4-5 km. per second, while the 
period lies within the range of 11 seconds to 13 
The Rayleigh or Love waves may be 
regarded as forming the third train, with which is 
associated the greatest amplitude. The period of 
this very complex system of waves may be large, of 
the order of 40 seconds to 60 seconds, and the speed 
varies from 3 km. to 4km. persecond, but it has 
been found that when the path is entirely situated 
below the Pacific Ocean, the speed of propagation is 
about 20 per cent. greater than when under a con- 
tinent. Dissipative agencies of a frictional nature, 
the kind of strata traversed by the waves, and the 
length of the path involved, are factors which 
ureatly modify the characteristics of the various 
wave systems, so that the observed or resultant 
disturbance may have a period in the neighbourhood 
of one second, a wave-length varying from 5 miles 
to 40 miles, and a minimum speed of about 2 miles 
In order to appreciate the magnitude 
of the speed involved, it is of interest to compare 
it with that of an ocean swell, which moves at 
about 65 ft. per second. For design purposes m 
engineering it is usual to assume that the maximum 
horizontal acceleration produced by the actual dis- 
turbance is 10 per cent. that of gravity, and half 
that amount for vertical accelerations, but these 
assumed values are exceeded in some countries, as 
for instance in Italy, where ratios up to one-sixth 
that of gravity are adopted by structural engineers. 
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Should a building be vibrating due to the effects 
of longitudinal wave-trams when a_ transverse 
disturbance strikes the structure, then the system 
tends to describe a path that may be likened, for 
reference purposes, to a Lissajous figure; it may 
be added that this motion has been observed in 
four of seven particular earthquakes which 
might be with VI on the Rossi-Forel 
of In these circumstances, the 
building tends to rotate about a vertical axis which 
may or may not pass through the centre of mass, 
and this motion involves torsional action, 
the magnitudes and consequences of the related 
stresses may be much more serious than are suggested 
by the usual assumption of simple bending and 
shearing forces. Indeed, there is scarcely a doubt 
that the basis of design should rest on the assump- 
tion that the motion of a disturbed building is the 
result of the combined longitudinal and transverse 
clisturbances taken, for convenience and safety, at 
their maximum values. This suggestion mey at 
tirst sight appear to connote a considerable increase 
in weight of constructional material required for a 
specified structure, but such is not the case, since 
the proposal mainly imvolves alteration of the 
vontiguration of the structural system, and in this 
sense it makes for economy of material. 

Che type of load, in addition to the configuration 
of the structural system, affects the motion to a 
certain degree. This has been observed in a number 
of two-floor industrial type of structures having 
a mean height of 80 ft., open on all sides and carrying 
very heavy tanks on both floors; im all cases the 
disturbed motion was almost entirely translatory, 
us if the shock had been applied to the centre of 
With this kind of structure, the form and 
mass of the foundations are of first importance in 
the general question of design. As the height of 
the building is increased, however, and the loading 
on the floors tends to assume average values asso- 
ciated with warehouses ard offices, the dimensions 
irrangement of the framework become factors 
of increasing importance, but it would seem that 
matters relating to the shape and mass of the 
foundations should be given very careful attention 
in every case. In turn, this procedure brings under 
review questions relating to the nature of the 
yround on which it is proposed to erect a given 
building. 
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The foregoing comments arise from a perusal of 
the recently-published book entitled Dynamics of 
Earthquake Resistant Structures, by Mr. J. J. Creskoft 
(McGraw-Hill Publishing Company, Limited, Lon- 
don, 15s. net), whose treatment is based on the prin- 
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ciple that the period of oscillation of a proposed 
building should be arranged to differ by 10 per cent. 
from that of a probable earthquake. It would really 
seem that this figure of 10 per cent. should be 
regarded as a minimum value, particularly in cases 
where the foundation rests on rock, for which actually 
a figure of 15 per cent. would appear to be more 
appropriate as a general minimum value. It is 
apparent that a considerable practical experience 
and a deep knowledge of theory are needed when 
designing structures of the type under consideration, 
so that an author may feel entitled to condense his 
treatment into a comparatively short volume, and 
reasonably assume that his readers are acquainted 
with matters relating to the design of details. 
This point of view seems to pervade Mr. Creskoff’s 
book, but though the procedure adopted may 
be permissible, it nevertheless tends to hide the 
fact that buildings not infrequently fail due to 
badly-designed joints generally. In short, build- 
ings subject to violent disturbances of the earth 
are outstanding illustrations of the fact, which 
is not always appreciated, that the effective 
strength of any building depends on the strength 
of its weakest part. The aim and purpose of a 
full study of this most attractive subject should be 
so arranged as to enable the student to recognise 
where the weakest part of a given structure is 
situated. From a practical point of view, which 
is the main one of interest to engineers, it is by no 
means an easy task adequately to deal with details, 
since it is impossible to estimate exactly the effect 
of constraints involved in the assumption of “ fixed 
ends’ for the members of a structure; but this is 
an instance in which zeal for an ideal should be 
proportional to the difficulties surrounding it. This 
is especially so in anything relating to the design 
and construction of trusses, which transmit appreci- 
able additional loads when a building is vibrating. 

In view of the part played by details of design, 
it is apparent that there are possible limits to the 
real value of models as instruments of investigation, 
since the construction of a model in which details 
were exactly reproduced would be prohibitively 
expensive, and difficult to manufacture. Of course, 
laboratory experiments should be carried out to the 
fullest possible extent, but the results should be 
amplified by information obtained from records 
taken on buildings subjected to shocks that lie in 
the neighbourhood of the lower limits of the recog- 
nised dangerous range of disturbance. Having 
before us the unfortunate consequences of recent 
earthquakes in India and New Zealand, there 
would appear to be reasonable grounds for support- 
ing a suggestion that one, at least, of the British 
universities should offer special facilities to those 
wishing to study the practical and theoretical 
aspects of engineering science applied to earth- 
quake problems, for the occurrence of these disturb- 
ances possesses a significance for engineers in every 
quarter of the globe. From the engineering point 
of view there is certainly a need for the dissemina- 
tion of available knowledge, for even in the book 
under notice we have encountered a reference to 
seeming “ paradoxes,’ which is hardly an appro- 
priate word to use in connection with a difficult part 
of the general problem. 








CONDITIONS IN FRANCE. 


PROBABLY one of the most voluminous reports ever 
prepared by the Department of Overseas Trade is 
that recently issued on The Economic Conditions in 
France. This has been compiled by Sir Robert 
Cahill, commercial counsellor at the British Embassy 
in Paris, and is published by the Stationery Office 
at the very reasonable price of 7s. 

The report embraces an unusually wide range ; 
it is not hampered by official timidity, and covering, 
as it does, events since 1927, with many references 
to earlier matters, it forms a story of the remarkable 
increase in the French industrial capacity since the 
war, of the trade boom aided by currency manipula- 
tions, and of the slump that has followed a few years 
|of apparent prosperity. Reading between the lines, 
lit is possible to detect how the policy of inflation 
led to an orgy of social extravagance, which in the 
| hard times of to-day, have left such taxes and other 
burdens on industry as to make effective trade com- 
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France has a population of nearly 42 millions, 
and of the 21 millions occupied persons, 8 millions 
are engaged in agriculture. There are comparatively 
few large cities—Paris, with Marseilles second, then 
Lyons, and then the linked-up citiesof Lille-Roubaix 
Tourcoing. About half the population lives in com 
munes of less than 2,000 persons, being therefor 
closely connected with agriculture. Rouen is th 
premier port, followed by Marseilles, Strasbury, 
Havre, Bordeaux and Dunkirk. Paris is the mai 
distributing centre for home and foreign trade, but the 
principal wholesale markets are still in the provinces. 
The main industrial districts are in the north and 
around Paris, but during the war many factories 
were erected in the south and west for greater 
safety. Experience showed that many operatives 
taken from country districts were very adaptabl 
to industrial operations; commodities formerly 
obtained from abroad had to be provided somehow, 
and in meeting the demand, France began to realis: 
her industrial capabilities. 

After the war, on the strength of promises b) 
allied politicians that huge indemnities would be 
paid, very large sums in government credit wer 
sent to the north, for the reconstruction of cities 
and villages and for the reconstruction of collieries, 
steelworks and factories with the most modern equip 
ment. The non-payment of the reparations, how- 
ever, threw the national finances into disorder, and it 
may be remembered that troubles which arose were 
accentuated by attacks on the short-term indebted- 
ness. The franc fell; it was devalorised in fact, 
in 1926, and legally in 1928, to a fifth of its pre-wat 
gold value. There is no doubt that this chang: 
struck a very heavy blow at the more thrifty sections 
of the public, especially the middle classes, and the 
losses in effective income must in the long run be 
a factor tending to keep down the home demand for 
high-class textile and other semi-luxury goods, 
commodities which used to be so valuable for man) 
sections of French industry. 

There were indications that at the instance of 
manufacturers and financiers, the franc was stabi- 
lised at something below its real value, on the assump 
tion that a low value currency would lead to low 
manufacturing costs and advantages in the world’s 
markets. The cheap franc for the time attracted a 
large amount of trade to France, tourists flocked 
into the country by the thousand, influenced by 
exchange advantages, and those who had lost so 
much by the currency crash found some compensa- 
tion in the trade boom ; but this did not last. 

During the war, especially at first, the loss of 
man power in killed and disabled was very great, 
and after the Armistice there was an all-round 
shortage of labour. Many on the land went into 
factories in order to secure better wages. Between 
1922 and 1932, about 1,750,000 foreign workers 
entered the country, about 60 per cent. of these 
going into mining, metallurgy and industry, and 
40 per cent., mainly Italians, Spaniards, and Belgians 
into agriculture. 

On the other hand, the labour shortage, and, 
later, the budget surpluses, resulting from devalorisa- 
tion and the trade boom, prompted politicians to 
grant numerous social benefits to the manual 
workers, which the manufacturers, in such a time 
of prosperity, could not well resist; but such 
benefits, however desirable, have to be paid for. 
They react in turn on the cost of manufacture 
and living, and especially so in times of stress. As 
the franc went down the cost-of-living index began 
to rise; in 1924, in Paris, for a number of 
commodities for a working-class family, the index 
was 369; in 1928, 519; and in 1932, 526; as 
compared with 100 in 1914. Regarding wholesale 
prices there was a fall fora number of items from 
634 in 1928 to 389 in December, 1933. It is 
obvious that heavy taxation and high standing 
charges were partly responsible for the great time 
lag between the falls in wholesale and retail prices. 

Fear regarding population, in comparison with 
Eastern neighbours, has encouraged the payment 
of allowances to workers in proportion to th 
number of the family ; this has become compulsory 
in many classes of employment. The eight-hour 
law added heavy burdens, especially to publi 
services. In the Civil Service, on the railways. 





petition a matter of great difficulty. 





and in a number of operative trades, wage allowan 
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adjustments have to be made on the cost-of-living 
basis, an expedient which tends to deaden collective 
responsibility. Regarding wages, the lower classes 
of Civil Servants and railwaymen, and municipal 
employees have had much greater wage increases 
than those based on actual cost-of-living figures— 
equal in some cases to 10 times the pre-war rate. 

During and after the war, rent restrictions were 
imposed by law, and within certain limits they are 
to continue until 1939. The result of this has been 
the almost complete stoppage of ordinary private 
enterprise in 
interest that around Paris many building plots 
have been bought by working men who have put 
up wood hutments to live in. Difficulties, in conse- 
quence, have arisen regarding roadways, sanitation, 
water and so on, which have necessitated special 
legislation. 

A number of blocks of dwellings have been put 
up by local authorities, largely through the Loucheur 
and succeeding Acts; it was intended to complete 
200,000 dwellings by the end of 1933, but that 
number has not been reached. As usual with 
housing schemes, in many cases the occupiers do 
not belong to the category for whose benefit the 
legislation was framed. Many collieries, ironworks 
and large employers, and the railways, have built 
model villages and have aided their employees in 
a generous way regarding hospitals, schools, 
recreation, sport, and so on. A material number 
of industrial undertakings are family affairs; in 
not a few cases employers live alongside their 
factories, and there still exists much of what agitators 
at home have stigmatised as “ dangerous paternal- 
ism.” The very small employer still continues in 
business ; in rural areas he is helped by electricity 
supplies, and local loan organisations have been 
formed to assist him in matters of finance. 

As a rule, trade unionism is not so strong as with 
us; industries are more scattered ; many factories 
are in country districts, where the workmen can 
have gardens, and conditions are not favourable 
to the dissemination of discontent. There are 
many foreign workers, and on occasion they have 
been told that if they do not behave themselves 
they will be sent home. 

It is well known that before the war millions of 
pounds worth of Russian gold bonds were taken 
up by the working classes in France. For some 
time after the collapse of Russia in 1917, the 
French Government paid interest on these to 
minimise the hardships which would otherwise 
have arisen; the lesson has undoubtedly had a 
sobering effect on many of those who might be 
tempted to indulge in social outbreaks. When, as 
the result of the world trade slump and the greatly- 
increased cost of French wares, the trade collapse 
arrived, French workers, as a rule, met the change 
very well; they accepted reductions of wages in 
many cases, agreed to short time where required, 
and it is to the credit of the popular Press that 
the big drum was not beaten in opposition to 
many necessary sacrifices. 

Regarding unemployment figures, numbers of the 
foreign workmen have now gone home; others 
have gone back to agriculture to pick up some sort 
of a living. There is no general dole system, and 
the average Frenchman has a material amount of 
self-respect regarding such matters. 

As a result of very great efforts, France now 
finds herself greatly improved in equipment and 
capacity in the collieries, ironworks, textile factories, 
chemical works, electric power stations, hydraulic 
developments, railways and road transport, but 
there is not sufficient internal and external trade 
to do justice to the progress which has been made. 

The French Colonies and Protectorates have 
become valuable factors in national business, and 
are justifying the expenditure in lives, capital and 
energy which has been sunk in them. 

It is noteworthy that in general rationalisation 
has not flourished much on French soil; the small 
employer is respected. In textiles especially, 
rapid variations in demand do not make for mass 
fabrication, and it is recognised that an undertaking 
can become so big as to be beyond the effective 


by different countries, internally as well as in their 
external relations with others, in the long run they 
seem to reassert themselves. 

Numerous examples of this will recur to anyone 
reading through this detailed report of Sir Robert 
Cahill. There is so much in its 700 odd pages that 
a few points only can be touched on im an article 
of this kind. It is impossible not to admire the 
great efforts which our neighbours have made in 
many ways in the last fifteen years, after a period 
of great suffering, and it is to be hoped that a 


working-class housing. It is of|tevival of world and home trade will before long 


justify them in what they have done, or attempted. 








NOTES. 


Tue Repvuction oF Norse rrom Moror VEHICLES. 


Tost who have suffered either mentally or physic- 
ally from the noise produced by some classes of 
motor vehicles will welcome the appointment, by the 
Minister of Transport, of a Committee whose terms 
of reference are “ to consider and report upon the 
principal causes of noise in the operation of mechanic- 
ally-propelled vehicles and the steps which can 
efficiently be taken to limit the noise so arising.” 
We imagine that the Committee, of which Sir Henry 
Fowler is chairman, will encounter no great diffi- 
culty in deciding what are the principal causes of 
noise, but it would seem that considerable ingenuity 
will be called for in finding means for efficiently 
limiting it. If we interpret the terms of reference 
correctly, the means suggested must reduce the 
noise effectively without materially impairing the 
efficiency of the vehicle. It will be obvious, also, that 
to secure general adoption, even by law, the sugges- 
tions must not involve inordinate expenditure. As 
is well known, it is possible to make a private car 
which is practically noiseless at all speeds, but 
something revolutionary in automobile engineering 
will be needed to render the ordinary mass-pro- 
duction types equally noiseless, especially after they 
have been in service for a year or two. Even so, 
much of the noise produced by the ordinary car is 
due to abuse of the engine, bad gear changing, 
slamming of doors, &c., being thus caused by the 
user and not inherent in the design. Actually, of 
course, it is already an offence to use, or permit to 
be used, a motor vehicle which is unduly noisy, but 
this law appears only to have been enforced in a 
few particularly glaring cases. This has doubtless 
been due to the difficulty of defining “ unduly ” in 
a legal sense, and for this purpose some standard 
of noise must be fixed, and some practical method of 
comparing the noise from a particular vehicle with 
the standard must be provided. The members of 
the new Committee are Mr. Leslie Walton, Deputy 
President of the Society of Motor Manufacturers and 
Traders, Limited ; Mr. H. R. Watling, Director of 
the British Cycle and Motor Cycle Manufacturers’ 
and Traders’ Union ; Drs. H. J. Gough and G. W. C, 
Kaye, of the National Physical Laboratory ; and 
Mr. E. 8. Perrin, of the Ministry of Transport. Mr. 


gardens, S.W.1, will aet as secretary. Our readers 
are doubtless aware that, as a result of the dis- 


Section of the British Association, a Committee of | 
that body has been formed to consider the matter. | 
The report of this Committee will be presented at | 
the forthcoming meeting of the Association at 
Aberdeen, on September 10, by Sir Henry Fowler, 
who is also chairman of this latter Committee. This | 
fact should prevent any overlapping of the work 
of the two committees. An interesting and im- 
portant feature of the Aberdeen meeting is to be a 
practical demonstration of the effects of noise- 
reducing devices, including an exhaust silencer for 
motor cycles designed as a result of experimental 
investigations carried out by Wing Commander 
Cave-Brown-Cave at University College, South- 
ampton. The programme of the meeting, at which 
other papers on noise measurement and reduction 
are to be presented, will be found on page 232 of 
this issue. It is too early yet to know the full 
effect of Mr. Hore-Belisha’s “ Zones of Silence,” 
which extend for a radius of 5 miles from Charing 





control of one man. 
[t is strange that though many old economic 


and business principles have been brushed aside | This is obviously a well-meaning attempt to reduce 


Cross. In these zones it will be a punishable offence 
to sound a motor horn between 11.30 p.m. and 7 a.m. 








one the of most disturbing noises in the central 
London area during the night, and all reasonable 
people will wish it success. 


THe Harpince Bringer. 


In the course of the past few days, telegrams 
have appeared in the daily Press regarding anxicty 
felt for the safety of the Hardinge Bridge at Paksey, 
carrying the Eastern Bengal Railway over the 
Ganges. This bridge, of fifteen 345-ft. spans, 
replaces a former ferry service, a very uncomfortable 
and uneconomical break in the railway system, 
rendered all the more so from the fact that the 
vagaries of the river made necessary the constant 
removal of the rail and ferry terminals from place 
to place, involving the relaying of yards and other 
costly work. The bridge was completed in 1915, 
Sir Robert Gales having been engineer-in-chief of 
the project. The whole subject was exhaustively 
dealt. with in a paper read by Sir Robert before 
the Institution of Civil Engineers in November, 
1917. As will be realised, with the continually 
changing conditions of the river, elaborate protec- 
tive works were considered essential. These largely 
took the shape of heavy stone aprons laid on the 
level, so that if scour took place, the stone would 
accommodate itself to the required slope. These 
aprons were intended to suffice for scour 100 ft. 
in depth. In the twenty years since the building 
of the bridge a good deal of scour has taken place, 
and although conditions did not give rise to appre- 
hension for some time, in 1932 a serious development 
occurred. Previous to this, the river had wotked in 
behind the protecting pitching and bund at Sara, 
first converting this into a spur, and then breaching 
and isolating it. This resulted in the bank being 
set back, when the process was repeated. The 
embayment thus produced was about two miles 
above the bridge, and the river at the time 
threatened to turn into an old channel, which would 
have destroyed the bridge approach. A new guide 
bank constructed in 1932-1933 on the right bank 
to meet the attack on this side from the tendency 
shown by the river to flow more and more to the 
right. It was 4,000 ft. long, with its tail 4,000 ft. 
above the right guide bank at the bridge. This 
protection was of the same character, but designed 
to meet scour of 160 ft. for the lower part, and 
100 ft. for the upper. Further upstream the normal 
protection was extended to meet 160 ft. scour. 
The succeeding flood season brought with it condi- 
tions more severe than any previously experienced. 
With the river within 3 ft. of maximum flood level, 
torrents of rain fell in Bengal and Northern India, 
and on September 26, 1933, the right-hand bank was 
beached 2,000 ft. upstream of the bridge. Erosion 
followed at an alarming pace, and it was necessary 
to organise emergency work on a large scale. 
Fourteen hours after the first breach the gap had 
widened to 1,400 ft. and extended 700 ft. inland. 
Sir Robert Gales was asked to report on the condi- 
\tion of affairs in the winter 1933-1934, and since 





A. E. N. Taylor, Ministry of Transport, Whitehall- | his visit further work has been carried out as a 


temporary measure, a more permanent scheme being 
deferred owing to lack of time. The temporary 


cussions on noise reduction in the Engineering | works have cost 1,000,000/ sterling. They consist 


of a mole 1,200 ft. long and a backwater bund, the 
latter a dam coupling an isolated section of the 
right guide bank, with the shore of the embayment 
behind it, thus closing one of the breaches. It 
consists of a stone-protected bank, 1,100 ft. long, 
stiffened with continuous steel-sheet piling. Other 
subsidiary works have been involved, including 
the realignment of the Sara protection bank. The 
work necessitated very considerable organisation, 
No less than 120,000 men were employed during 
February, March and April last, work proceeding 
day and night by means of flood lighting. Twenty- 
six rakes of 50 wagons were continually employed 
in transporting stone for pitching, the nearest 
quarries being 200 miles distant. Five steamers 
were also employed with barges and flats each 
capable of carrying 150,000 cub. ft. of spoil for 
dumping on the bunds, trains also being used for 
this duty. A fleet of about 70 native boats was also 
organised. The works were just completed in time, 
and it now remains to be seen whether they will 
suffice to protect the bridge during the present flood 


season, which already promises to be a diffioult one. 
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WORKSHOP ORGANISATION AND 
MANAGEMENT. 
By E. T. Evsourne, M.B.E., A.M.1.Mech.E., 
F.I.LA. 
[Va.—PLANNING. 


Tue word “ planning ” sometimes differs in mean- 
ing in different works. The most convenient con- 
ception is that planning bridges the gap between 
designing and processing. The preparation 
assembly lists of parts or components, giving quan- 
tities per set, and specifying the material to be used, 
is subsequent to designing, but, as it is done in the 
drawing office, may conveniently be considered as 
outside, although preliminary to, planning proper. 

Planning in the sense to be considered here has 
two phases—* planning for processing ” (processing 
being used to cover all operations) and “ progress 
control.” Planning for processing comprises design 
of special jigs and production estimat- 
ing (time and motion study) and rate fixing, and 
preparation of operation or lay-outs. 
Progress control, on the other hand, comprises the 
preparation of purchase requisitions and output 
schedules, the of batch orders for 
processing, the allocation of processing plant and the 
release of material into processing. Whether it is 
convenient to associate these two divisions under one 


tools, 


schedules 


Issuc sub or 


departmental head is another question, but there 
can hardly be any doubt that planning for processing 
should be conducted, if at all possible, in or from 
one central office with free intercourse between each 
section. Progress control might have been included, 
it that there stronger argument 
for it being operated as nearly as may be in the 
shops themselves, adjoining the work depot (some- 
times called the work-in-progress stores) where work 
can be held between operations after any necessary 


were not is even 


intermediate inspection. 
the function of a planning department, it is necessary 
to recognise clearly the distinction between job, mass 
and batch production. 

Job, Batch and Mass Production. 
between these types of production is in the main 
one of the extent of repetition of orders rather than 
of the quantity to be produced. Equally the dis- 
tinction might follow from the degree of standardisa- 
tion that is practised. 

Job production is essentially production to a 
special order or design. A ship is the classic illus- 
tration, although it is so complex and large a product 


that there may be occasion for batch production of | 


some of the more standardised details, and even for 
continuous or mass production, if no details what- 
ever were bought ready made, as for example rivets 
or bolts and nuts. Foundry patterns are more 
universal examples of job production. 

Any product that is unlikely to be repeated comes 
fittingly under job production, even when the 
quantities under the initial order may be larg: 
enough to permit breaking up the work into batches 
for convenience of progress contro]. The signific- 
ance from the planning point of view is that the 
cost of all special tools and the like may have to be 
borne by tue first order, and must, therefore, be kept 
to a minimum. The conditions of delivery on a 
special order also tend to curb expenditure on labour- 
saving equipment or on office preparations, notably 
in planning intended to ensure economy in process- 
ing. 

Batch production obtains when a firm makes a 
range of products to its own standards, but on too 
small a scale to call for continuous production. 
Batch production makes the largest demand on 
planning skill, because while there is in principle 
& maximum scope jor fine economies and close 
control, in practice there is a call for the utmost 
discretion in spending money to save money lest 
the result be a loss, owing to the aggregate demand 
for products to a given design proving smaller than 
was contemplated, or owing to subsequent changes 
in design, still further expenditure becoming neces- 
sary against the same budget of savings. 

Mass production should mean continuous produc- 
tion of strictly identical products, but is a convenient 
term to apply to all large-scale production of stand 
ardised articles. The dividing line between batch- 
production and mass production is not always easily 


drawn. Taking motor cars, for instance—in some 


of 


Before discussing further 


The distinction | 


eee 


| 


alongside each other, and using very much the same 
machinery ; while in other cases, perhaps only one 
size or design may be in production in the same works. 
In all cases there will be a limit set to the total to 
be made to any season’s design, so that there must 
be a balancing of bought material and of components 
manufactured to obviate useless surplus stocks of 
any item. For that reason with engineering products 
batching needs to apply under all conditions, and 
planning will, therefore, be more or less on parallel 
lines for mass as for batch production. The more 
nearly batch production merges into mass produc- 
tion, the greater will be the opportunity for habits to 
take the place of written instruction, and the more 
encouragement to seek for minute economies in 
view of the greater effect of their multiplication. In 
proceeding to consider the functions of a planning 
department, it will be convenient to ignore the 
special requirements on the one hand of job produc- 
tion, where single products are involved, and also, 
|on the other, of strictly mass production. Planning 
will accordingly be considered in relation to batch 
| production, which shades off into one or other of 
the foregoing two extremes. 


Functions of Planning Department.—In consider- 
ing the functions that may fall to a planning depart- 
ment, it will be assumed that the drawing office, by 
means of specifications and assembly lists, have made 
the position clear as to kinds of materials to be used 
and the number of parts to be made, and that the 
working drawings, supplemented by manufacturing 
instructions where necessary, establish the work- 
manship requirements as to dimensions and finish. 
Under the best practice, each unit drawing has 
worked out upon it the quantity of material required 
to make a stated number of parts. The planning 
department is in this way placed in a position to 
make a flying start with its work in the two divisions 
already mentioned. 

Planning for processing is peculiarly a production 
engineer's job, and the skill with which it is done is 
likely to be the determining factor in obtaining pro- 
duction at a competitive price, although it must be 
remembered that the preparation of the working 
drawings makes hardly less demand for production 
engineering skill. The main objective of planning 
for processing is economy of processing cost both in 
regard to the components and to their assembly. 
| The results of this planning are embodied in opera- 
tion schedules of which further mention will be made. 

The main objective of progress control on the other 
hand is to minimise the production time cycle, from 
the receipt of working drawings and assembly lists 
to the completion of final assembly. In this con- 
nection, it is obvious that on new products, or on 
| products requiring to be re-designed in part or in 
whole, time lost in the issue of working drawings 
may counteract the best efforts in regard to progress 
control. 

Although the routine involved cannot be examined 
fully here, the first step in progress control is 
obviously to secure that the requisite material will 

be available as and when wanted for processing, and 

| to this end purchase requisitions are prepared (if the 
| material is not in stock) specifying the time of 
delivery. For financial reasons delivery should be 
timed, in principle, according to when processing 
should commence on the successive batches. Prac- 
tical experience soon settles the sensible compromise 
in any given case. A further step in progress con- 
trol, in connection with material, is to regulate the 
release of the material for each batch at the right 
moment for starting processing. 

A matter of some moment in providing material 
is to cover for losses during processing due to defects, 
spoilage or even disappearance—here again practical 
experience, in the light of records, must settle what 
margin to provide for meeting contingencies. 

Before proceeding to other aspects of progress 
control, it will be convenient to revert to planning 
for processing, which must be going forward while 
material is being obtained. The first aspect in that 
respect is jig and tool design. 

Jig and Tool Design and Manufacture.—With a 
working drawing of a component before him, the 
production engineer has to make a preliminary 
operation schedule of the sequence of operations 
necessary to produce the component in question. 
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works several sizes will be in continuous production | Consideration will then be required of the advantage 


| to be gained, in view of the probable batch quantities, 

by special jigs and tools. Sometimes, of course, 
there will be little or no option what to do in this 
way, if interchangeability and easy assembly is to 
be secured. The principles governing jig and too! 
design are too technical in character to be discussed 
here, but something has been done to make the 
design of special jigs and tools in part a special 
assembly of standard parts, and no doubt in most 
tool designing this general principle can be further 
extended. 

The more appropriate aspect for discussion here 
is the authorisation of special jig and tool expendi- 
ture before the tool-making programme is put in 
hand. The trouble and expense involved in close 
estimating of the cost of each jig and tool for this 
purpose can usually be recouped by making it the 
estimated basis for controlling the actual tool- 
making costs. This raises the question of how far 
tool-room work can be made answerable to the 
same analysis as regular production in processing 
departments. There is little doubt that the difficulty 
of estimating tool-room work will yield to patient 
analysis with great advantage in point of delivery 
and cost, particularly when associated with payment- 
by-results. The estimator would have to acquire a 
special technique, and build up reference tables, to 
produce tool-making estimates of sufficient accuracy 
with sufficient speed. Specialisation for this or any 
other purpose is the every-day price of efficiency. 

It is so easy to spend excessively on jigs and 
tools that tool authorisation (as an aggregated 
expenditure for a given complete assembled product) 
can advisedly be made a responsibility of the general 
manager. As the tool authorisation would have to 
be itemised to have any significance, there would 
need to be a tool-costing system for comparison of 
itemised costs with estimates—otherwise a tool 
authorisation would be illusory. It is possible to 
get some other compensation for this trouble by 
associating the cost records with a progress record 
of the tools on order. 

It will be appreciated that jig and tool design 
has the effect largely of controlling the time and 
movements necessary for a particular operation. 
In principle, therefore, what is known as time and 
motion study should precede the final design of a 
jig or tool. In practice the production engineer 
arrives at his tool design on a mental conception of 
the time and movements involved. At the worst 
he should learn by time and motion study, when 
any jig or tool has been put into commission, what 
improvements to aim at in later designs of com- 
parable jigs and tools. This kind of inquiry runs 
with standardisation of tool parts already mentioned. 

Time and Motion Study.—The objective of time 
and motion study is to find the best way of per- 
forming an operation with a minimum of fatigue 
and of cost. In principle motion study comes first, 
because until the motions necessary to an operation 
have been simplified and co-ordinated it is prema- 
ture to consider closely the time factor. Time study, 
however, came first in the development of the 
| science, and remains largely the only field of investi- 
gation outside the sphere of strictly repetitive work 
in which little question of craftmanship arises. To 
some extent motion study, if only of a compara- 
|tively rough and ready kind, is compelled by the 
|necessity of finding ways of saving time. 





Under a scientific approach to processing effi- 
ciency, the primary purpose of motion study is to 
|save fatigue. Though there are other aspects, the 
|elimination of unnecessary movements is the most 
‘obvious way of saving fatigue—the picking up and 
| putting down of work is a very fruitful field for 
lsuch saving. It is recognised now, as it used not 
|to be, that any unnecessary lifting, bending oF 
|stretching deserves consideration as a waste of 
lenergy, difficult or even almost impossible as 

may be to give a time measurement to the waste. 
|Time study that is not informed with this ver) 
| elementary good sense may thus be said to be @ 
| party to impeding output by causing the operative 
|to become more tired than he should. Fatigue, n 
lits turn, predisposes to faulty workmanship and 
personal accident. Fatigue may, of course, also 
result from, amongst other things, imadequat 
lighting, unsatisfactory ventilation and excessive 
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noise. Neglect of these and other general factors 
is likely to be much more serious than a certain 
amount of obviously wasted energy in unnecessary 
movements. This is not to infer that motion study 
is unimportant, but only to emphasise that motion 
study is not the only important means of improving 
processing efficiency. 

Time study may be crude, as it is with much 
rate-fixing; or it may be elaborated to include 
stop-watch measurement of each element in a pro- 
cessing operation. Even stop-watch methods may 
be a delusion if planning or the operative is ineffi- 
cient, although the main difficulty with engineering 
operatives is to be allowed to use a stop-watch 
at all. Fortunately, it is possible to reach a very 
high standard of time study by analysis and 
synthesis. Each operation can be dissected into 
its elements and the further this dissection is 
carried, the easier it becomes to apply, what may 
be called standard time values. 

The standard time values will be in respect of 
various elements, as, for instance, the standard 
time for taking one cut of depth a from a mild 
steel bar of diameter 6 by length c on the basis 
of a cutting speed of d ft. per minute. The class 
of work in most frequent demand will determine the 
lines upon which the tabulation of standard time 
values may be most usefully developed. Stop- 
watch measurements are advisable as a foundation 
for the time valuation of standard elements not 
susceptible to calculation, but the stop-watch 
method need hardly be used except when new 
standard elements require to be initiated. 

By means of standard time values, supplemented 
by estimates (based on observations and records 
confirmed by calculations) in respect of the opera- 
tion elements not standardised to this extent, 
a total time estimate can be reached for every 
operation. To this net estimate must be added 
standard allowances in regard to normal delays and 
fatigue. 

These are usually computed as percentages of the 
net estimate, but frequently too arbitrarily. The 
net estimate plus the standard allowances together 
make the basis time for a given operation, to which 
an addendum according to the payment-by-results 
system in use, is made to arrive at a job rate. 

In most operations there are two phases, machine 
setting and processing. As machine setting occurs 
once only on each run of work, the job rate should 
be expressed in two parts accordingly. For a batch 
of ten pieces, if one hour were necessary for machine 
setting, and six minutes for processing each piece, 
the total job rate would be two hours ; for a batch of 
one hundred pieces, the total job rate would be 
eleven hours (not twenty hours). Information as to 
job rates forms an essential part of an operation 
schedule, if progress contro] is to be conducted 
efficiently. 

Operation Schedules.—Operation schedules serve 
to register the results of planning in regard to the 
sequence of processing, the methods of processin¥ as 
controlled by the machines and tools to be used 
(including the stages at which sample viewing or 
complete viewing or inspection is necessary) and 
the job rate for each operation. In principle, a job 
Tate, as a measuring stick for the efficiency of 
individual operatives and as a basis for intelligent 
progress control, is as advisable under time-work 
as it is essential under payment-by-results. 

In recording the plant and tools to be used 
a coding system is necessary. Description by words 
would be tedious, even if it could be definite enough 
for the purpose, for an operation schedule is meaning- 
less if it is not positive and precise. On the other 
hand, it would be absurd for any planning depart- 
ment either to claim imfallibility or be expected to 
be infallible. With the rigidity of the operation 
Schedule should be associated every facility for 
revision through proper channels. 

Each component requires its own operation 
x hedule in some convenient standard form, with 
printed columns for operation number, description 
of operation, machine code (alternatively of machine 
number), tool code numbers, job rate (machine-setting 
allowance pet batch and processing allowance per 
piece, stated separately), and grade of operative 
to be employed. Reference to any supplementary 
manufacturing instructions may be in the form of 
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a footnote, it being assumed that manufacturing | 
| operandi of one form of machining control board, 


instructions are issued with the operation schedules. 
The significance of the column for tool code numbers 
is that it represents an instruction to the tool stores 
to assemble the complete kit of tools ready for the 
operative, without further cogitation by the foreman 
or the operative. 

The operation schedule is the final step in planning 
necessary to enable the progress control department 
to arrange for processing to be carried out to the 
output programme scheduled through the medium 
of the office order. 


Maintaining Scheduled Programme.—The function | 
of progress control is very difficult to exercise | 


successfully because practically every step is con- 
ditioned by the human factor. The work of the 
drawing office and the planning department may 
be perfect to the last dot and yet its perfection 
largely be discounted if the conduct of progress con- 


trol is not highly intelligent and unremittingly alert. | 


Although almost entirely clerical in character, the 
work should be in the hands of a production 
engineer, for in non-technical hands discretion in 
dealing with emergencies (which occur with dis- 
turbing frequency) may be unequal to the occasion. 
The progress controller, to give the responsible 
executive a name, can and should be a very 
important influence in the works towards smooth 
running. 

In arranging for a processing programme, the 
first principle is to determine the appropriate size 
of batch and to start processing on each batch of 
eomponents at the right time; in other words, 
“input” dates are as important as “output” 
dates. 

Granted that materials are obtained in their 
correct priority, the more difficult problem remains 
of ensuring for each batch of components that the 
necessary processing machines will be available when 


turn, This is a very slight description of the modus 


| but it will serve to indicate the general idea. 
| In association with the control boards for the 
| detail operations, it is usually imperative to have 
| progress charts for the purpose of summarising the 
position of all the components pertaining to each 
}assembly unit. As to control board and progress 
|charts, the methods of carrying out these general 
|ideas are very varied, and hinge a great deal on 
| the progress records that are supplied to the progress 
| controller. 

Progress Records.—It is convenient to describe as 
progress records the reports that reach the progress 
controller of the beginning and completion of any 
step in the production cycle. The records may 
require to cover the issue by the drawing office 
of working drawings, specifications, and assembly 
|lists; the issue by the appropriate sections of 
special tool orders and designs and of operation 
schedules; and the issue by his own section of 
purchase requisitions. Reports will later reach 
him of deliveries of special tools to tool stores, and of 
deliveries of materials from the suppliers. It will not, 
of course, be enough to wait for these reports. A 
system of following up tool orders and purchase 
orders will be necessary. 
| On the strength of information of tools and 
materials having become available, the progress 
| controller will release material into process according 
|to component batch orders drafted in accordance 
| with the output programme laid down. Informa- 
| tion as to movement of work from operation to 
|operation may reach him through the medium of 
|job tickets, the most important phase being the 
|completion of components ready for assembly. 
As soon as components are known to be available 
in full sets, the progress controller can issue assembly 
| batch orders. 

Reverting to the matter of tools, the general 


| 


wanted. This used to be the central task of the | vert ‘ . 
foreman, but few to-day would argue that it should | organisation of the tool stores bears directly on 
be left to him unaided. At the least, a “ chaser” | Progress control if there is to be really smooth 
is appointed to call attention to components in | Tunning of processing to a time-table. 
danger of falling behind the assembly schedule.| Tool Stores.—Mention was made earlier that 
Progress “chasing” is the very antithesis of | operation schedules should, if possible, detail all the 
progress “control,” and the best practice is|tools (standard and special) requisite for any 
increasingly towards advance allocation of machine | operation. The point of this is that the tool stores 
time so that, in effect, every machine has its own |should be able to get together the set of tools in 
time schedule of jobs to be done and their sequence. | readiness for the operative. This sounds obvious 
Adherence to these schedules obviates risk of over- | enough, but involves various considerations as to 
sight of any component and automatically secures | advising the tool stores when to get tool sets ready 
adherence to assembly programme. The difficulty | and keeping track of the tools lent in this way. 
is when unforeseen troubles make it impossible to | For present purposes it is enough to stress that a 
follow the schedule, and emergency measures have | tool stores to be efficient, according to modern 
to be taken to make good any delay. The great | standards, must be ahead of the operatives’ require- 
point, however, is that any failure to comply with| ments and not be content with a passive réle. In 
the schedule is known at once, thus giving timely | the same spirit, when tools are returned after use, 
warning that remedies must be applied. |they should be examined and the necessary 
Simply as this aspect of progress control may be steps taken to ensure that, before being replaced 
stated, a vast amount of detail working out is | on their respective shelves, they are in a fit condition 
necessary to arrive at the demands on each machine. | to be re-issued. 
Incidentally, one major reward for this trouble is | Tool inspection requires to be organised on a 
the fore-knowledge that machine capacity will be | routine basis, particularly for gauges and measuring 
inadequate, or is indangerof beingso. Special watch- | instruments. These necessarily wear, however slowly, 
fulness regarding these “‘ bottle necks,” which are|and in some cases are susceptible to distortion, 
not always at the same points, may effect remarkable | not obvious without test, through careless usage. 





improvements in getting assembly through to time. 
Obviously, in such circumstances everything depends 
on getting done first the job that is wanted first ; 
otherwise jobs done before their turn will have 
jeopardised the assembly programme of the jobs 
that are forced to miss their proper turn. Con- 
siderations such as these have led to the use of 
graphical methods of allocating machine times and 
carrying out an assembly programme, in the form 
of control boards and progress charts. 


For cutting tools, the limits of permissible wear 
need to be defined to facilitate inspection. 
The recognised importance of maintaining correct 
cutting angles has made it necessary for tool- 
sharpening to be a tool-room responsibility. With 
press and some other tools it is desirable that the 
history should be kept of performace (number of 





pieces made) and repairs. Such data will aid tool 
design. It is perhaps hardly necessary to stress the 
importance of tools being tested under operating 


Control Boards and Progress Charts.—It will be | conditions before being passed to the tool stores for 
appreciated that it is possible from the operation | issue in the first instance. 
schedules to know for any batch of components the} Reverting to the question of tool codes, these 
time required at each operation. If strips of card-|have an important relationship to tool stores 
board are cut to a uniform scale to represent the | organisation and service. In a tool stores the 
total machine time in each case, then by ranging| rule of “a place for everything and everything in 
the strips (resulting from the dissection of all| its place” has special force. Concise identification 
components needing to be made round about that | of each tool is vital for indicating where it shall be 
time) in the sequence desired, there will be formed | placed. The identification codes need to be con- 
a time schedule for each machine ; in other words, | structed on a comprehensive basis that has regard 
there will be displayed a graphical queue of work | to the appropriate grouping of the tools themselves 
ahead of each machine, and it becomes obvious when | in the tool stores, for obviously the toois should be 





any particular batch of components will get its| stored to a logical plan to facilitate service. The 
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use of codes simplifies the keeping of records of tools 
on loan. 

With regard to special tools having application to 
particular components, the marking of the part 
number on the tool is to be avoided, as there should 
be a maximum freedom to allot new part numbers 
on the slightest change in component design. Also 
an existing special tool may become applicable to 
a second component. 








OPERATING RESULTS OF CLARENCE 
DOCK POWER STATION, LIVER- 
POOL. 


Tue Electricity Commissioners’ returns for the year 
ending December 31, 1933, show that the most econo- 
mical power station in the country during that period | 
was Clarence Dock, Liverpool, with an average coal 
consumption of 1-12 Ib. per kilowatt-hour generated 
ind a thermal efficiency of 26-06 per cent. On page 198 
of Enerngertne, vol. cxxxvi (1933), we gave, in| 
ome detail, the results for the first six months of this | 
period, and the accompanying curves show the electri- 
city generated, the load factor and the thermal effi- 
ciency during the second six months, as well as those 
for the first six months of the present year, during which 
the station has been operated to the instructions of the | 
Central Electricity Board. As will be seen, the effect 
of this change has been to increase the load factor 
from an average of about 70 per cent. and a maximum 
of 78 per cent. to an average of about 85 per cent. and 
+ maximum of 91 per cent. These figures speak well 
for the reliability of the plant and indicate the advan- 
tages that are likely to be gained by running a modern 
efficient station continuously at as nearly as possible 
full load. As will be seen, the output has also corre- 
spondingly increased, while it has been possible to 
maintain the thermal efficiency at a uniformly high 
figure. Actually, a value of over 27 per cent. was 
»btained during March. 

We have to thank Mr. P. J. Robinson, city electrical | 
engineer, Liverpool, for permission to publish these | 
interesting results. 











ENGINEERING AT THE BRITISH | 
ASSOCIATION MEETING, ABERDEEN, 


Section G. (Engineering) of the British Association | 
will meet this year in Gordon’s College, Aberdeen, 
commencing on the morning of Thursday, September 6, 
vith an address by the President of the Section, 
Professor F. G. Baily. He will deal with Sources of 
(heap Electric Power. Two papers will be read after | 
the address, viz., one by Mr. W.'T. Halcrow, on Scottish | 
Hydro-Electric Stations, and one by Mr. F. 8. Anderson, 
on Granite and Granite Quarrying. In the afternoon, 
t visit will be paid to the Rubislaw Quarry. On Friday 
morning, September 7, Mr. R. W. Allen, C.B.E., will 
present a paper on the Application of Diesel Engines to 
lrawlers and their Operating Gear, which will be 
followed by a paper on the Collection and Distribution 
of Gas in Bulk, by Professor C. H. Lander, C.B.E., and 
Dr. E. W. Smith. Messrs. J. Duguid and J. Abel will 
then present a communication on Paper Making, which 
will be followed by one on Aerial Cableways, by Mr. R. 
I’. Medd. In the afternoon, the members will visit the 
lelford Exhibition, the opening ceremony of which is 
to be performed by Sir Alexander Gibb, G.B.E., C.B. 
No sectional excursion seems to have been arranged for 
Saturday, September 8. 





The morning meeting, on Monday, September 10, 
has been set aside for a discussion on noise reduction, 
vad Sir Henry Fowler, K.B.E., will present the report 
f the Committee on Reduction of Noise. Reduction of 
the Exhaust Noise of Motor Cycles will be dealt with by 
Wing Commander T. R. Cave-Brown-Cave, C.B.E., and 
Dr. A. H. Davis will read a paper on the Measurement 
of Noise. The last paper to be read on Monday morn- 
will be one entitled Motor Horns, Effective and 
Otfensive, by Mr. E. O. Turner, but in the afternoon 
of that day a special excursion to the Bridge of Dee 
has been arranged for the practical demonstration of 
noise reduction, presumably mainly in connection with 
motor vehicles. The mee*ing on Tuesday, September 
11, will commence with the reading of a paper by 
Professor Sir James B. Henderson, on the Development 
of Inventions as a Stimulus to Economic Recovery, 
which will be followed by one entitled Researches in 
impact Testing, of which Mr. H. Hallam and Professor 
R. V. Southwell, F.R.S., are joint authors. After this, 
the Report of the Inland Water Survey Committee will 
be presented, and the last item for the Tuesday morning 
meeting will be a paper by Capt. W. N. McClean on 
the Flow of the River Dee. In the afternoon, an excur- 
sion will be made to Banchory, Cairnton and Wood End 
to witness a demonstration of river gauging. The final 
session will be held on the morning of Wednesday, 


ing 


land Mr. Thomlinson and finally the reports of the 
committees on Earth Pressure and on Electrical Terms 


| Thursday, September 6, for the reading of nine short 


OPERATING RESULTS OF CLARENCE DOCK STATION. 
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September 12, and the first item on the programme for 
this session is the presentation of the Report of the 
Committee on Stresses in Overstrained Materials. 
Afterwards, Professor B. P. Haigh will read a paper 
entitled the Lower Yield Point in Mild Steel : Measure- 
ment, Specification and Application in Design. This 
will be followed by a paper on Shear Stress Distribution 
in Reinforced-Concrete Beams, by Dr. R. H. Evans 


and Definitions will be presented. We should mention 
here that, on the Thursday after the meeting, it is pro- 
posed to visit some of the hydro-electric stations and 
works of the Grampian Electricity Supply Company. 

An innovation at the Aberdeen meeting is the hold- 
ing of two departmental joint meetings in a sub-section 
known as AG for the presentation of communications 
on technical physics. One of these will be held on 


papers. The following is a list in which the titles are 
somewhat abbreviated :—Mr. R. 8. Whipple, Measuring 
the Temperature of Molten Steel; Mr. R. Griffiths, 
Measurement of Temperature in Steelworks; Messrs. 
B. Lloyd-Evans and 8. 8. Watts, on Flame Tempera- 
tures in a Petrol Engine; Dr. Margaret Fishenden on 
Radiation from Non-Luminous Gases; Mr. E. G. 
Herbert on Hardness Fluctuations in Metals; Mr. O. 
A. Saunders on Convection in Gases at High Pressures ; 
Mr. H. de B. Knight, on Industrial Applications of 
Thyratrons ; Messrs. L. J. Davies and J. H. Mitchell, 
on Resonance Radiations in Electric-Discharge Lamps ; 
Mr. H. R. Ruff, on the Commercial Production and 
Utilisation of Ultra-Violet Radiation ; and Messrs. L. 
J. Davies and R. Maxted, on Road Illumination. 

The only other session of the new sub-section will be 
held on the morning of Monday, September 10, and the 
programme includes eleven items, as follows: 
Dr. Ezer Griffiths, F.R.S., on Heat-Transmission 
Research and Its Relation to Industry ; Dr. D. Small, 
on Thermal Conditions Round a Cylinder in a Stream 
of Fluid; Mr. A. H. Douglas, on Modern Building 
Materials and the Thermal Insulation of Buildings ; 
Mr. A. Lindsay Foster, on Glass Silk as an Insulator ; 
Mr. F. C. Johansen, on Refrigerated Railway Transport ; 
Mr. A. F. Dufton, on the Equivalent Temperature of a 
Room ; Mr. T. C. Angus, on Physical Tests of Clothing ; 
Mr. G. P. Crowden, on Bright Metallic Surfaces for 
Increasing Comfort in the Tropics; Mr. 8. G. Barker 
on Physical Data Regarding Textiles; Dr. M C. 
Marsh, on Heat Interchange as Affecting Clothing 
Material; and, finally, Messrs. A. Bailey and W. F. 
Cope on Heat Transmission in Pipes of Square and 
Rectangular Section. 

It would appear from the above that engineers able 
to attend the meeting will find much to interest them. 
The officers of Section G, other than the President, 
mentioned above, are: Mr. R. W. Allen, C.B.E., and 
Professor W. Blackadder, vice-presidents; Mr. J. 8. 
Wilson, 64, Victoria-street, London, S.W.1, recorder ; 
Dr. 8. J. Davies and Dr. A. H. Davis, secretaries ; and 
Mr. J. C. Grassie, local secretary. 








LETTERS TO THE EDITOR. 


ELASTIC STRENGTH. 
To THE Eprror oF ENGINEERING. 
Sir,—Referring to Professor Kommers’ letter in 
your issue of the 17th instant, the remark which has 
given rise to Professor Kommers’ difficulty was intended 
as a logical conclusion to be read in connection with 
the previous sentence. I regret the insertion of the 
word “only” however, which gives the impression 
that the condition stated is sufficient to prove Guest's 
law. My intention was to claim the condition as 
necessary, and accordingly that it could not be used 
to disprove the law. 
Yours very truly, 
F. W. CarTER. 

Rugby, August 25, 1934. 








THE DEVELOPMENT OF AGRICUL- 
TURAL MACHINERY IN ENGLAND. 


To THE Eprror oF ENGINEERING. 

Srr,—In his interesting and discursive articles in 
your issues of August 10 and 17, on the development of 
agricultural machinery, Mr. G. E. Fussell ascribes the 
invention of the threshing machine to Andrew Menzies 
page 16l ante). It would appear, however, that this 
reference should apply to Michael Menzies, an East 
Lothian gentleman who contrived a threshing machine 
to work upon the flail principle, but the flails were 
broken to pieces upon the machine being set in motion 
at the necessary high speed. 

At about the same time, the second half of the 
18th century, several equally unsuccessful attempts 
were being made to evolve a practical threshing machine 
either on the above principle, or by means of rollers 
crushing the corn from the straw; and whilst some 
success was obtained from this latter method in the 
case of oats, with corn it was found that too large a 
proportion was crushed and bruised. It was not until 
a Mr. Kinloch, of Gilmerton (afterwards Sir David 
Kinloch) conceived the idea of experimenting and im- 
proving upon the roller type of machine, that a road 
was found for the development of a practical threshing 
machine. 

Kinloch took a model of his proposed machine t 
Andrew Meikle, a millwright, farmer and miller, at 
Houston Mill, near Haddington, whose ingenuity in 
erecting and repairing mills had earned for him a 
reputation for skilful improvements in agricultural! 
machinery. Meikle set to work to improve on Kinloch’s 
idea, and instead of trying to rub the corn off by pressure, 
or to knock it off with flying flails, produced a machin 
with iron-shod scutchers fixed upon a strong cylinder, 
which, revolving at a great velocity, caused the corn 
fed into the machine to be beaten off the straw. Th« 
machine was perfected with the addition of solid fluted 
rollers, and fanners for winnowing the corn. 
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The inventor was some years in obtaining success, 
and eventually took out a patent, No. 1,645, in 1788, 
in which he described himself as an “‘ Engineer and 
Machinist,” but in the meantime his claim to originality 
was contested, and he did not receive the pecuniary 
advantages due to so valuable an invention. The 
veneral appreciation of the machine’s usefulness caused 
over three hundred to be erected in the Lothians, 
whereby not only was a great saving of labour effected, 
hut a great deal of corn was saved from loss. 

Andrew Meikle, who lived to the age of 92 years, 
1719-1811, enjoyed a high reputation for his skill in 
millwright work, and his services were in constant 
demand in many parts of the country in erecting and 
repairing mills, in some of which work he was associated 
with John Smeaton, of Eddystone lighthouse fame. 
He was also the inventor of an ingenious contrivance 
by which the vanes in the sails of a windmill could be 
instantaneously furled or turned in the event of a storm, 
thereby saving the sails from wind wreckage. 

This ingenious millwright had succeeded to the 
business and trade of his father, James Meikle, an 
equally ingenious mechanic, who had journeyed to 
Holland, there to study the Dutch method of winnowing 
corn by machinery, and on his return from there 
had erected a winnowing machine at Saltoun, which 
for many years was the only machine of its kind in 
Scotland, so slowly was prejudiced superstition against 

artificially created wind ” overcome in those days. 

Che ancestors of these men would also appear to 
have been equally esteemed for their ingenuity in 
millwnght and iron work, and in the case of John 
Meikle, of Edinburgh, to whom is attributed the intro- 
duction into Scotland of the art of iron-founding, the 
Scots Parliament passed a special Act in 1686 for his 
encouragement. His main business appears to have 
been the casting of cathedral and church bells, and 
it is probable he also engaged in the casting of carro- 
nades. 

To return to the inventor of the threshing machine, 
it is of interest that amongst his pupils was John Rennie, 
whose famous Waterloo Bridge is, unfortunately, in 
process of demolition. During his pupilage, young 
tennie assisted his master in preparing plans for the 
threshing machine, and a contemporary wrote of him 
as being ‘* intended for a millwright, and was breeding 
to that business under the famous Mr. Meikle of East 
Linton.” 

Yours, &c., 
W. P. MRIKLE. 
The Croft, 
Formby, Lanes. 
August 20, 1934. 








STROBOSCOPIC TACHOMETER. 


Tue stroboscopic principle is frequently employed 
in the laboratory for examining the motion or deter- 
mining the speed of reciprocating or rotating machine 
parts, and several commercial instruments based on 
the same principle have been put on the market. In 
the simplest of these instruments, there is no method 
of recording the speed of the stroboscopic disc, and 
they can therefore only be used for examining motions. 
Others are available, however, in which the disc can 
be driven at a predetermined speed, so that when 
synchronism is observed with a mark on the moving 
machine part, the speed of the latter can be read off. 
\n unusually handy instrument based on this principle 
has recently been introduced, and is illustrated in the 
annexed figure. It is called the Stroboret, and is 
manufactured by Messrs. Recherches Mecaniques et 
Physiques, Paris, for whom the representatives in this 
country, the Dominions and Colonies, are Messrs. 
‘ames Cochrane and Company, 101, Leadenhall-street, 
E.C.3. It will be observed from the illustration that 
the instrument is intended to be held in the hand, 
and as it only weighs 2 Ib., it is very convenient to use. 
lhe eye piece is on the back of the instrument as 
viewed in the illustration, only the shroud being 
visible. The stroboscopic disc is driven by clockwork, 
which can be rewound as required by moving the lever 
projecting from the side of the casing, this operation 
being performed with the index finger while holding 
the instrument. By means of the knob visible on the 
top of the casing, the speed of the disc can be varied 
as required, the knob being turned by the other hand. 
he speed remains constant for any particular setting, 
and is indicated on the dial of the instrument. It will 
be observed that two scales are provided, ranging, 
respectively, from 400 r.p.m. to 2,400 r.p.m. and from 


| when the movement of a lateral push pin on the casing 
engages the shroud with a knob in the centre of the 
back cover of the instrument. Turning this knob in 
one direction then causes the shroud to cover four of 
the slots, and in the other reduces the width of all 
five slots. The single slot can also be reduced in 
width to sharpen the image. 

Apart from its use as a tachometer, the instrument 
can be employed for observing irregular movements 
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such as valve bounce. It is stated to be particularly 
convenient for measuring and controlling the movement 
of the spindles in spinning mills and silk-throwing 
machinery. As with other instruments of the same 
type, it is desirable to make the mark on a rotating 
machine part as near to the centre as possible, in order 
to reduce the peripheral speed. The instrument 
requires no lubrication and can be used by an un- 
skilled operator. 








PROBLEMS OF FOOD 
PRESERVATION. 


As is well known, the fundamental problems in- 
volved in food preservation are now the subjects of 
much interesting and important research work, con- 
ducted under the direction of the Food Investigation 
Board, of which the Chairman is Sir Joseph G. Brood- 
bank, and the other members are Dr. F. F. Blackman, 
Sir J. Alfred Ewing, Dr. T. P. Hilditch and Dr. Edward 
Mellanby. Great extensions of knowledge have been 
made as the result of it, which can be found in the 
individual contributions incorporated in the Report 
of the Food Investigation Board for the year 1933,* 
which was recently published. It is proposed in this 
article to call attention to the general progress, par- 
ticularly in those phases of the work of special concern 
to those dealing with the construction of the necessary 
engineering plant for the purpose. 

As the scientific inquiries proceed, the results invite 
consideration from the standpoint of other applications 
than the specific purpose for which they were originally 
undertaken. An instance of this was recently afforded 
by a purely scientific investigation of the dormancy 
of seeds which showed the value of gas storage, that is, 
storage in an atmosphere containing 10 per cent. to 
20 per cent. of carbon dioxide. Consideration was 
given to the possible application of this finding to 
animal produce. Investigations were instituted, and as 
a result of them, tests on a large scale with chilled 
meat from New Zealand were made. On July 18, 
1933, the first consignment of meat to be carried 
overseas in gas storage arrived at Southampton. 
Hitherto such beef from New Zealand and Australia 
had to be frozen; simple chilling, though desirable, 
being impossible because of the length of the voyage. 
This meat proved to be in excellent condition, and 








~.000 r.p.m. to 12,000 r.p.m. The observations are 
made through a single slot in the disc when employing 
the former scale, and through five slots when employ- 
ing the latter, the scales being marked off in the ratio of 


demonstrated on a practical scale the advantages of 
storing chilled meat in air enriched with carbon 
dioxide in a controlled degree of concentration. The 





9 to 1.» The disc is provided with a shroud by means 
of which four of the slots can be covered, or all five slots 
can be reduced in width to increase the sharpness of 
the image. To turn the shroud, the dise is moved | 
until a white point on it is central with the visor, 


problems now involved in its widespread application 
are the engineering ones, associated with the ever- 
present economic considerations, of securing the 
required degree of gas-tightness on board ship. 





* H.M. Stationery Office, price 4s. net. 


The results obtained in a scientific investigation of 
the oxidation changes in the fats of beef and mutton 
have now been applied to the storage of butter, of bacon 
and of vegetable oils. The Torry Research Station at 
Aberdeen has undertaken the quest for the means of 
extending the period over which fish can be kept in 
first-class condition aboard a trawler by the customary 
method of stowage in crushed ice. The work showed 
the means of lengthening the time from between five 
to seven days to between ten and twelve days. Experi- 
mental investigation has now also revealed the exact 
conditions necessary for the brine-freezing and cold 
storage of the common sorts of white fish for trawlers 
that have to make trips involving much longer absences 
from port. Vitally important work to improve the 
herring industry, in regard to smoking and mild 
curing, has been started. A promising deduction has 
shown that herrings can be made to retain their quality 
for a considerable time if they are rapidly frozen in 
brine and stored at a low temperature. It is hoped 
that this may enable the replacement of stored home- 
caught fish for the consignments imported in the late 
winter and spring, and permit the British trawling 
industry to supply the entire needs of the country 
throughout the whole year. A further significant 
finding from recent work with a rich carbon-dioxide 
atmosphere is that bacon, which cannot be stored 
successfully for any length of time by cold alone, can 
be dealt with by gas storage at 0 deg. C. for a period 
of eighteen weeks with complete success. Even 
longer storage times have been shown to be possible 
with lower temperatures. Work at — 3 deg. C. and 
— 10 deg. C. disclosed that storage was possible for as 
long as eight months. The commercial possibilities 
of this are so considerable that the Food Investigation 
Board has set up a small gas-tight store, capable of 
holding 30 to 40 sides of bacon, to make a pro- 
longed test on a more practical scale. 

The successful cold storage of fresh fruit is no easy 
matter. Different varieties keep best at different 
temperatures, which can only be determined by careful 
trials. Work with British-grown varieties is not 
directly applicable to types from overseas, grown under 
different conditions. Consequently the research work 
done here has to be supplemented by test work in the 
field of production. It seems probable that the success 
attained in dealing with home produce will inspire 
the need for similar activities in the Dominions and 
elsewhere. Gas storage for apples has proved so 
advantageous that twelve stores are now in active use, 
seven were under construction last year and several 
more are in contemplation. With some varieities of 
apples, of which the Bramley Seedling is an example, 
the correct atmosphere can be obtained by allowing 
the fruit itself to produce the necessary carbon dioxide, 
and all that remains to be done is to control its amount 
by regulating the ventilation. Because of the varia- 
tions of the results with different types of apples in 
these abnormal atmospheres it is essential to conduct 
empirical storage trials to discover the best conditions 
in each case before it is safe to commence operations 
on a commercial scale, Two years’ work of this 
character has enabled great progress to be made with 
the most important home-grown dessert apple, 
Cox’s Orange Pippin. The vital factor in this case 
was the development of the characteristic flavour. 
Gas storage retards the action, but by using fruit at an 
advanced stage in the process of maturing, it was 
found that, under the most effective conditions, the 
full flavour was obtained by subsequent storage in 
air at ordinary room temperatures for several days. 
The effects of the different temperatures in this later 
storage period are now being studied. 

Recognising the possible immediate value of all the 
important findings so far made, some of the moat 
promising of which have already been referred to, the 
Food Investigation Board has wisely installed an 
experimental ship’s hold at their Ditton Laboratory, 
some particulars of which will be found on page 333 
of our 136th volume (1933). At this laboratory it has 
been found possible to work on a large scale on com- 
parisons of the efficiencies of the different systems 
of refrigeration in actual use, to find the relative value 
of dunnaging cargoes, to discover the practically 
important biological factors, such as the thermal 
capacity of a stack of apples, the rate at which heat 
and carbon dioxide are generated, and at which evapo- 
ration takes place. It has also been used to study, 
on a semi-commercial scale, the transfer of heat from 
fruit to air, and from air to pipes. The work so far done 
has already led to the institution of important full- 
scale tests, calculated to improve the conditions under 
which foodstuffs are carried on board ship. The results 
of the investigations are also of direct benefit to those 
concerned with land storage. 

The corrosion of metals used in the plants for the 
manufacture and treatment of foodstuffs, and for the 
containers in the canning industry, is under continued 
investigation. Troublesome variations of the steel base 
of tin-plate have been further studied, but it has not 
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vet. been found possible to locate how far the actions 
due to methods of manufacture. Work on stain 
steel, copper and the copper alloys commonly 
used in plant in the food industries has revealed much 
of interest. For instance, though tests made with a 
number of samples of chromium-nickel steels showed 
that all withstood attack by a dilute solution of citric 
) deg. C. in the presence of air, one of them 
showed rapid attack after surface abrasion with 
emery and testing in the absence of air. It was shown, 
however, that this sample was rendered completely 
passive to the action if it was pre-immersed in the 
solution in the presence of air. Further work had 
shown that continued corrosion in the absence of air 
could be prevented by merely taking the test strip out 
of the solution in which it had suffered corrosion, and 
subjecting it to simple washing and drying, and allow- 
ing it to stand in a desiccator prior to re-immersion. 
Corrosion was not prevented by allowing strips, abraded 
with emery, to stand either in a loosely-covered vessel, 
containing moisture, for a fortnight, or in a dessicator 
fora month. In the presence of air, abraded specimens 
of copper and Monel metal corroded less than untreated 


less 


rid at 


samples with a dull or slightly tarnished surface. It 
appeared that, in some way, the tarnish actually 
sccelerated corrosion under these conditions. From 


the practical point of view, the tests indicated that a 
real benefit is obtainable, when using copper or Monel 
metal vessels in the preparation of acid products, if 
they freshly polished, and that the use of a fine 
tbrasive for the purpose is not harmful. 


ure 


As a part of the general investigation of the problem 
of distributing air to the best advantage in refrigeration 
work has been done on the lateral discharge 


ad Lk ce, 
Analysis of the circumstances of discharge 


from ducts 


into an unrestricted space has enabled the grading of 


shutter-opening to be calculated for a specific distribu 
tion of discharge with the minimum back pressure on 
the fan. Experiments confirmed theoretical predic- 


tions, and are being continued to cover the cases where | 


the discharge is not free. 
ible space in refrigeration chambers, attention has been 
directed to the possibility of using plate coolers in place 
Their form was thought capable of 
in a the fan necessary 
obtain the circulation of The preli- 
minary work with an experimental cooler has proved 


of pipe batteries. 


resulting decrease in power 


to desired air. 
encouraging, and the variations in heat 

now being studied in detail. 
evaporation 


humidity are 

Heat transfer 
important factor in many phases of refrigeration, and 
work instituted the data relating 
to the basic laws of evaporation of water from saturated 


accompanying 6s an 


has been to obtain 

This experimental work is being conducted 
National Physical! The highest 
of vapour the saturated 
surface and the ambient air, used in these tests was 
4) mm. of mereury Within this range, the rate of 
evaporation was found to be directly proportional to 
the pressure difference, and, as a first approximation, 
to vary as the 0-7 of the of the wind. 
Evaporation was proved to be greatest from the area 
facing the wind, and least from elements of the surface 
it an angle slightly than 
ipproaching stream, whilst that from the rear had an 
intermediate value which increased in relative amount 
with increase in the speed of the wind. The evaporation 
found to near the the 
cylinder, and to decrease towards the top. The laws 
governing the transfer of heat between pipes and a 
stream of air have investigated. It has 
found that the results are similar whether the pipes 
are hotter or colder than the air, provided that the 
surface of the pipe, or of the snow on it, is dry. Should 
water be present, the heat transfer is increased. The 
results showed the increase in heat transmission due 
to any increase in the eddy motion of the air. This 
was indicated by the increase in heat transmission for 
the layers of pipes after the first one in a battery, 
and also from the higher coefficients obtained with a 
staggered battery, compared with one in which the pipes 
ire set out in straight lines behind each other. The 
laws for longitudinal pipes were found to differ from 
Thus the heat transmission 
decreased downstream instead of increasing, and the 
relationship between the effects of the variables pro- 
duced altered forms for the heat-transmission curves. 
it of interest to note that, other things being 
equal, the heat transfer from a longitudinal pipe is of 
the of one-half of that from a transverse 
pipe. 

A controlling factor in certain forms of insulation used 
in cold was the convective transfer 
narrow air gaps in the insulation. It has been shown 
that with a gap of 1 cm. between a heated and a cooled 
plate the transfer was approximately proportional to 
the 5/4th power of the difference of temperature, but 
there was a larger effect as the plates were brought 
closer together. With only 1 mm. between them, the 
transfer was approximately proportional to the differ 
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ence in temperature itself, showing that convection had 
been almost entirely suppressed. 

| Sufficient has been mentioned in this brief résumé 
of some of the findings based on this research work 
to show that, in addition to the study of purely scientific 
| matters, the Food Investigation Board is fully alive 
to the value of the discoveries they have made, and 
their possibilities for immediate application. The 
Report, therefore, deserves careful study, and should 
afford valuable returns to all who can apply the results 
embodied in the contributions from the individual 
workers brought together by Mr. E. Barnard, the 


Director, who has been responsible since the death of 


Sir William Bate Hardy in the early part of this year. 








INTERLOCKING STEEL SHEET 
PILING. 


THE improved form of sheet steel piling which has 
been designed and patented by Messrs. L. P. Winby 
and G. F. C. Caswell, 39, Grosvenor-place, London, 
S.W.1, can be produced in a variety of sections, most 
of which can be conveniently manufactured in an ordin- 
ary rolling mill, though one or two of them entail high- 
pressure rolling. Two of the many possible forms are 
depicted in Figs. 1 and 2, the former having an unbroken 
smooth face on one side with protruding and strength- 
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ening webs on the other. It is, therefore, particularly 
adaptable for use where concrete filling is to be em- 
piers and retaining walls. 
The type shown in Fig. 2, on the other hand, is useful 
where an unbroken face is not essential. In this case, 
the additional flanges on the opposite side of the web 
give additional strength and are claimed to facilitate 
the operation of driving. 

As will be seen, the clutch of the pile is usually a 
half or full dovetail, and is rolled in an ordinary opera- 
tion by closing the nib during the last passages through 
the rolls. The tongue on the opposite side is, of course, 
employed to engage the half or full dovetail. An 
unbroken face is therefore very simply obtained, and 
thefuse of this pile, it is claimed, eliminates or reduces to 
a minimum the excavation necessary in the cofferdam 


9 


|} or retaining wall. The weight per foot length of pile 


is 86-6 lb. in the case of the first type and 111-5 Ib. 
in the second type of pile, the weight per square foot 
being 40 lb. and 51-5 1b., respectively. It will be seen 
that these weights are very low, especially when the 
other properties are taken into account. Some tests 
made by Mr. R. Travers Morgan, 7, Victoria-street, 
London, 8.W.1, show that the centre of gravity is 
0-155 in. from the centre line of the clutch in the 
case of the first pile and 1-09 in. in the case of the 
second, while the moment of inertia about the axis 
X X is 62-64 and 183-4 in.* units per pile, respectively. 
The section modulus about the axis x x is 13-1 and 
28-75 in. units, and the section modulus per foot 
run about the same axis 6-06 and 13-28 in.* units. 
The radius of gyration about the axis X X is 1-568 in. 
and 2-36 in. 


THE LATE PROFESSOR W. C. 
CLINTON. 


WE regret to note the death, on August 18, of Pro- 
fessor Wellesley Curram Clinton, who had taught 
electrical engineering at University College, Gower- 
street, London, for upwards of forty years. After 
receiving his education at Finsbury Technical College 
under Professors Ayrton and Perry, he came to 
University College in 1893 as demonstrator, under 
Professor (afterwards Sir) J. Ambrose Fleming, F.R.S., 
in the engineering laboratories, and six years later 
gained the B.Sc. degree with honours. In 1906, he was 
appointed assistant professor of Electrical Engineering, 
and in 1919 Sub-Dean of the Faculty of Engineering 
of the College. Subsequently he became Vice-Dean, 
and, in 1926, when Sir Ambrose Fleming retired, he 
succeeded to the Pender professorship of electrical 
engineering. Professor Clinton had been appointed 
Dean of the Faculty of Engineering on the retirement 








| of Professor E. G. Coker, F.R.S., and, had not death 








‘AUG. 31, 1934. 


intervened, was to have assumed office at the con 

mencement of the 1934-35 session. Professor Clinton 
will always be remembered for his great organising 
ability and for the care and meticulous thoroughness 
with which he conducted the work of his department. 
He was associated with Sir Ambrose Fleming during 
the whole time that the latter was conducting his 
valuable researches into wireless telegraphy and in 
collaboration with him published a paper entitled ** On 
the Measurement of Small Inductances and Capacities.” 


This, together with another article from Profess« 
Clinton’s own pen on * The Theory of a Polyphas 
Alternating-Current Generator,” published in the 


Philosophical Magazine in 1927, attracted a good dea] 
of attention. He was also the author of numerous 
contributions to the proceedings of the Physical Society, 
the Illuminating Engineering Society, and other 
societies. Professor Clinton was elected a Fellow of 
University College in 1920 and a Fellow of the City 
and Guilds of London Institute in 1933. He became 
an associate of the Institution of Electrical Engineers 
in 1896, an associate member in 1899, and was trans 
ferred to full membership in 1912. 








THE LATE MR. F. W. DAVIS. 


It is with regret that we record the sudden death 
of Mr. Frank William Davis at his home, Sylvan 
Cottage, Darlington, on August 21. Mr. Davis, who 
was for many years engineer to and a director of 
Messrs. The Cleveland Bridge and Engineering Com 
pany, Limited, Darlington, was the son of Mr. James 


Davis, of Malvern Wells, Worcestershire, and was 
born in 1861. He received his general education at 


Hanley Grammar School and then proceeded to Man- 
chester for training. He joined the firm of Messrs. 
The Cleveland Bridge and Engineering Company, 
Limited, forty-four years ago, and, during the years 
which followed was responsible for the carrying out 
of a very large number of works in this country and 
abroad. Among these may be mentioned the con- 
struction of a new station and the widening of the 
railway line at Rochdale and the building of a new 
viaduct at Clayton and of the swing bridge at Ramsey 
Harbour, Isle of Man, the strengthening of the tubular 
bridge at Conway, the construction of a new swing 
bridge at Barmouth, of King Edward VII Bridge at 
Newcastle-upon-Tyne, of a railway viaduct at Wey- 
mouth, of a viaduct and rolling-lift bridge at Car 
marthen and of loading jetties at Fowey. In later 
years he was responsible for the construction of large 
airship sheds for the British Government at Cardington, 
Farnborough (Hampshire), Howden, and elsewhere in 
the British Isles, and of airship mooring masts at 
Cardington, Ismalia, Egypt, and Karachi. 

Mr. Davis also served his firm in an advisory capacity 
in connection with the construction of the bridge over 
the River Zambesi at Victoria Falls, the bridge over 
the Blue Nile at Khartoum, and that over the Whit 
Nile at Goz-abu-Goma. At the time of his death he 
was acting in this capacity in connection with the 
bridge which his Company is now building over the 
lower Zambesi. Mr. Davis had made a special study 
of, and was an authority on, compressed-air work in 
foundations. He became an associate member of the 
Institution of Civil Engineers on April 7, 1903, and was 
transferred to the rank of member on April 25, 1912. 
In April, 1908, in collaboration with Mr. (now 5ir) 
Cyril R. S. Kirkpatrick he presented a paper before the 
Institution, entitled *‘ The King Edward VII Bridge, 
Newcastle-upon-Tyne,” for which both authors received 
Telford Premiums. He was elected an associate mem- 
ber of the Institution of Electrical Engineers in 
1903 and a member of the Institution of Structural 
Engineers in 1928. 











Heavy-Duty CoMBINATION TURRET LATHE: ERRATUM 
We regret that in describing the new combination turret 
lathe manufactured by Messrs. Alfred Herbert, Limited 
of Coventry, on page 205 of our last issue, it was stated 
that the same tools and accessories are employed on both 
the 22 and 22A models with the exception of the clutch 


It will be evident from the context that this should 
have read with the exception of the chuck. 

British Stranparp Licur Rarway Ratts AN 
PortaBLe Tracks.—The British Standards Institu 
tion has issued a specification which supersedes that 
designated No. 104-1919 for light flat-bottom railway 


rails and fishplates, and introduces a new standard for 
portable railway track. As the result of inquiry it has 


f 

been ascertained that the relative demand for rails o! 
the 10-Ib., 12-Ib., 16-lb. and 18-lb. sections is very s™mea" ; 
hence, in order to encourage more economic production, 
been 


only the 14-Ib. and 20-Ilb. per yard sections hav’ 
included. The standard gauge of portable railway trae 
nny 


dealt with is 24 in., and three weights of track, rang 


h 


* R } Ix 
from 14-lb. rails on 7 lb. per yard sleepers to 20 Ib. ra 
on 16 lb. per yard sleepers, are standardised. Copies © 
the specification (No. 536-1934) may be obtained 

> 


the Publications Department of the 


Institution. = 
Victoria-street, London, 8.W.1, price 2s. 2¢., _ 
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SERIES-PHASE AERIAL. 
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THE MARCONI SERIES-PHASE 
AERIAL. 


THE merits of the Marconi “‘ Uniform ” type of verti- 
al aerials and reflectors, in providing a concentration 
of energy or beam which can be projected at any 
lesired zenithal angle, are well known, and the com- 
paratively tall masts carrying cantilever cross-arms 
from which the arrays are suspended are a familiar 
sight on beam stations erected by Messrs. Marconi’s 
Wireless Telegraph Co., Ltd., Electra House, Victoria 
Embankment, London, W.C.2. As a result of con- 
tinued research work, the Marconi Company have 
devised, as an alternative, where the use of high 
vertical aerials is undesirable, a novel form of 
aerial carried on low masts, which provides a 
unidirectional beam effect and, in addition, a 
simplification of the connecting feeder system. The 
new aerial is of the type consisting of a line of radia- 
tors so phased that the energy is propagated in one 
lirection along its length. The aerial is equally 
effective for transmission or reception. 

In its simplest form, shown in Fig. 1, the aerial 
onsists of a single element having a linear length of 
about two and one quarter times the operating wave- 
length. The horizontal concentration in field strength 
effected by a single element is shown in Fig. 2. 
‘sreater horizontal concentration, that is, a narrower 
beam, is obtained by the addition of one or more 
parallel elements in broadside array with a spacing 
f about 0-7 of a wavelength between the elements. 





MARCONIT’S WIRELESS TELEGRAPH COMPANY, LIMITED, LONDON. 
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Fig. 3 shows the arrangement of two elements and 

Fig. 5 of four elements; the horizontal polar curves 

are shown in Figs. 4 and 6, respectively. A typical, 

approximate vertical polar diagram is shown in 
ig. 7 


‘able I shows the approximate gain of the series- 
phase aerial over that of a half-wave aerial, as deter- 
mined by local measurement. For comparison, the 


Taste I-—Measured Gain for Series-Phase Aerial and 
Facial Area of Equivalent Vertical Uniform Aerials with 
Reflectors. 





| 





Series- Gain in dbs. Over Area of Equivalent 
Phase Half Wavelength Vertical Uniform 
Aerials. Aerial. | Aerial with Reflector. 
1 10 | 1-25 sq. wavelengths. 

2 14 | 3-3 os ~ 
4 18 | 75 ” ” 





facial area of vertical uniform aerials, with reflectors, 
to give equal gain, is also shown. It must be noted 
that the gains of the series-phase aerials tabulated 
above are given on local measurements. These can 
be effected by employing a test oscillator at a com- 
paratively short distance in front of the aerial and 
receiving on the series-phase and half-wave aerials, or by 


| will cause its gain on long-distance signals, when 
measured against a half-wave aerial, to depend on 
| the particular conditions prevailing at the time. 
|For this reason it is necessary to specify aerials by 
‘their theoretical or local gains in order that stable 
|comparisons of concentration can be made. For 
| average conditions over long distances, experience 
has shown that the theoretical, or local, gain is not 
usually obtained. It is, however, possible to give a 
general indication of the gains to be expected from 
the series-phase aerial on an average circuit, working 
over a period of twelve months, as in Table IT. 


Taste II.—Gain Under Working Conditions from Series- 
| Phase Aerial. 





No. of Series-Phase Circuit Gain over 





Elements. Half-wave Aerial. 
1 6to 9 dbs, 
2 9 to 12 dbs. 
4 12 to 15 dbs 





The aerial dimensions are designed to give optimum 
| gain on a specified wavelength, but a useful tolerance 
of about 5 per cent. around that wavelength is avail- 
able. The mast height required depends upon the 
| wavelength. The aerial slopes from the front to the 
back, and it is recommended that for wavelengths 
below 25 m. the front should be about a half wave- 
length clear of the ground, while the back may be as 
| close as 3 m. or 4 m. to the ground. On longer wave- 
lengths actual signal gain is usually less important than 
| good discrimination, and the height of the front of the 
| aerial above ground may be reduced to one-third of the 
wavelength, with consequent economy in mast height. 
In general terms, for wavelengths of 22 m. and down- 
wards, 50-ft. poles are employed in front, while for 
wavelengths above 22 m., 70-ft. to 100-ft. masts of 
|“* box” construction are used. The back support is 
| a 35-ft. or 50-ft. pole. 
Connection is made to the aerial, at the end nearer 
to the corresponding station, through a length of non- 
radiating wire feeder, which is coupled, through a trans- 
former adjusted to give the correct loading, to the feeder 


/ | leading to the station. The back end of the aerial, i.e., 


'the end remote from the feeder, is terminated to earth 
|through a non-reactive resistance, generally of the 
carbon-rod type, of about 300 ohms. A single resistance 
| of 150 ohms may be employed to terminate two parallel 
|aerials. To prevent screening, it is desirable that the 
| supporting masts at the feed end of the aerial (front) 
| should be free from metal masses, also the stays should 
|be broken up to avoid resonances. As mentioned, 
| wooden poles are suitable, though the shorter supports 
|at the back end of the aerial may be of metal or wood. 

| A feature of the new form of aerial is that a number 
| can be spaced radially around a central post to provide, 
jat a cost which is not prohibitive, a concentration in 
any desired direction by selection of the appropriate 
|aerials. Hitherto such an effect could only be obtained 
| by an extravagant multiplicity of arrays or by the use 
|of a revolving aerial system, which, on any but the 
| shortest waves, was unwieldy in dimensions and expen- 
| sive. The radial arrangement offers particular 
| advantages on a shore station communicating with 
|ships. The approximate position of a ship being 
| known, the transmitting and receiving beams can be 
oriented accordingly. The series-phase aerial is now in 
operation at many stations, both transmitting and 
receiving, with satisfactory results. It provides 
/economically an aerial of simple construction, easy to 
|erect, cheap to maintain and giving a good perform- 
| ance. 


EIGHT-WHEELED STEAM TIPPING 
WAGON. 


ALTHOUGH the use of steam wagons has fallen off 
very considerably, they are still preferred by many users 
for certain classes of heavy work, in which they compare 
very favourably with petrol or oil-driven models from 
the point of view of economy. They also possess the 





| 


the reverse process of transmitting on the aerials |advantage of employing a home-produced fuel, and 
and receiving at a comparatively short distance away. | on this account it is regrettable that recent legislation 
A practical difficulty exists in that Marconi short-wave | has tended further to restrict their use. In Enat- 
arrays are designed to give maximum radiation in the NEERING, vol. cxxx, page 326 (1930) we described a 
vertical plane at the most effective angle, generally | good example of a modern eight-wheeled wagon with 
10 deg. or more, above the horizontal, for the circuit | final chain transmission manufactured by Messrs. The 
on which they will be employed. Consequently, to | ‘ Sentinel” Waggon Works, Limited, of Shrewsbury, 
demonstrate local gain requires that the oscillator|and in our article, referred to a further advantage 
or receiver be elevated to subtend ten degrees or more | of steam-driven vehicles, in that their smooth pick-up 
at the aerial, a test which is practically impossible | absence of vibration, and uniform torque are of great 
at other than research stations. | value in reducing the maximum stresses to which not 

On actual services over long distances, it must be | only the road surface, but the components of the 
remembered that, on account of the effect of the inter- | vehicle itself are subjected. Some little time after 
vening media, there are abnormal periods during which | the date of our article, the firm introduced a range 
short-wave signals arrive at angles differing from the of shaft-driven models, a brief description of the 
angle of arrival during normal conditions. Conse- | 12-14 ton eight-wheeler being given in ENGINEERING, 





quently, the angular discrimination of the beam aerial | vol. exxxvi, page 583 (1933). As only the leading 
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particulars were given on that occasion, it may be of 
interest to describe the model in somewhat greater 
detail. A view of a chassis fitted with a tipping body 
is given in Fig. 1, annexed. The rear axle shown in 
Fig. 2 is actually for a four-wheel wagon, but is practi 
cally identical with those fitted to the eight-wheelers, 
with the exception of the spring mounting. 

The wagon carries a legal load of 12 tons and the 
legal speed is 20 m.p.h. The engine and boiler are 
similar to those on Sentinel wagons which we have 
previously described, and we may at once pass on to 
the axles and transmission. The front bogie carrying 
the four front wheels, all of which are steered, consists 
ofa pair of drop forged steel axles, each being connected 
to the ends of strong flexible springs. The central 
spring bearings pivot on the cross member of the 
brackets attached to the frame. The front 
wheels are fitted with 36 in. by 7 in. tyres. The trans 
mission is through a Cardan shaft of large diameter to 
the two rear axles. The latter are of the three-quarter 
floating type, and as shown in Fig. 2, consist of a single 
‘ pot ” forging with the gear casing above. The double 
reduction gear comprises a spiral-bevel drive to the 
layshaft, and thence to the differential by double- 
helical gearing. The four-wheel rear bogie is fully 
compensated, and is fitted with 38 in. by 8 in. twin 
tyres. The springs are common to both axles, and the 
latter are anchored to the chassis side members by 
torque rods. Grouped grease nipples are fitted. 

The tipping mechanism, shown in Fig. 1, consists 
essentially of vertical tipping cylinders rigidly mounted 
in the chassis; open at their top ends and having in 
them a large trunk piston or ram. These rams are 
connected to the underside of the tipping body by 
means of ball-ended connecting rods. The water to} 
work the rams is drawn from the tanks by the feed- 
pump and returns to them after it has performed its 
work, The engine is run in neutral whilst the vehicle 
is stationary and the tipping gear is in operation. 

Two independent sets of brake shoes are fitted, one | 

! 


chassis 


set applied by hand through a ratchet lever, the other, 
the steam power brake, by a pedal placed conveniently 
to the driver's foot, thus the whole of the sixteen brake 
shoes can be applied simultaneously if required in an | 
emergency. There are two brake drums 18}in. in dia- | 
meter, on each of the rear axles and in each drum are | 
four shoes 6} in. wide, ample braking power being | 
thus available to control the laden vehicle on the | 
steepest hill. All the brake gear is easily adjustable, | 
but the fabric linings are stated to be of such ample | 
surface that adjustment is reduced to a minimum. | 
The frame is built up from nickel-steel side members, | 
with tubular and channel-section bracings, the front | 
and rear cross members carrying the drawbar brackets 
being gusseted to the side frames. 














PRINCIPLES OF THE DESIGN OF 
BLAST FURNACE LINES.* 


By Dr. Jrypricu SaReK. 


Up till the present, blast-furnace design has been 
largely a matter of experience and intuition, and it is 
truly striking that the lines of blast-furnaces in various | 
parts of the world are often similar in spite of the fact 
that the ores and coke used in these furnaces are of 
entirely different character. It might therefore appear 
that the furnace lines do not depend upon the quality 
of the fuel and ore charged; such an idea is, however 
entirely wrong, since no proofs can be given that in 
furnaces having similar lines different charges can be 
worked with the maximum economy possible. By 
using different modes of burdening, various tempera- 
tures and volumes of blast, different positions and sizes 
of tuyeres, &c., a given charge can, of course, be smelted 
in any blast-furnace ; but due economy of the process 
cannot always be attained. 

Nowadays there is no need to leave the problem of 
designing the furnace lines merely to experience and 
intuition. This problem can be solved by adequate 
metallurgical knowledge combined with the making of 
measurements. It 18, however, entirely wrong to design 
the furnace lines according to the volume of gas flowing 
in the corresponding part of the furnace, though such a 
method is still met with even in recent literature. 
In the present paper, dealing with a new method of 
designing blast-furnace lines, general principles only 
are discussed; no detailed solutions of the problem, 
which depend largely on the local conditions, are dealt 
with. The gas ascending from the tuyeres to the 
throat of a blast-furnace performs a certain amount of 


work in heating and in reduction. This work is a 
maximum when the ratio of the heat and reactive 
capacity of the gas current to the working effect 


required by the descending burden is equal in each unit 
of the cross-sectional area of the furnace. If this ratio 
is increased in some portion of the area, it is necessarily 


* Paper read before the Iron and Steel Institute, on 
Thursday, May 31, 1934 Abridged 
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decreased in some other part, and the result is that in | 


the former portion the gas is not fully utilised, whereas 
in the latter the burden is less prepared and thus causes 
an increase in the total amount of the blast-furnace 
work. 

The burden, consisting of ores, limestone or lime, and 
fuel, requires most of the furnace work for its ores and 
least for its coke; therefore, it may be said generally 
that much gas should pass through those parts of the 
furnace where much ore descends, or that an equal 
amount of gas should ascend and a uniform quantity of 
stock should descend over the whole of the furnace. 
If relatively much ore descends in some limited area of 
the furnace, this portion is less penetrable to the gas 
owing to the breaking and crumbling of the ore mass, 
as well as owing to its plastic condition, while in the 
regions beyond that area, where relatively much coke 
moves downwards, the gas rushes through at a higher 
velocity and is not sufficiently utilised before leaving 
the furnace. Such a mode of filling the furnace is 
therefore unsuitable if maximum economy of operation 
is aimed at. Maximum economy might consequently 
result if the furnace were burdened with a mixture of 
ore, stone and fuel which was entirely uniform as 
regards not only its specific gravity, but also its con- 
stitution and size of lumps, for it would descend evenly 
and regularly in each portion of any plane of the furnace. 
Then the gas would appear to encounter a uniform 
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resistance and to be evenly distributed over the whole 
| of the furnace. 

In actual practice, however, such an ideal passag 
of gas is hindered by several factors, even under th 
condition that the charge is evenly distributed and it- 
descent uniform. These factors are: The position o! 
the tuyeres at the periphery of the hearth, the slope ot 
the stack and of the bosh, the influence of the wall 
surfaces, and the effect of cooling in the vicinity of the 
furnace walls. If the filling of the furnace is uniform. 
and the gas, in its upward passage, is to be evenly 
distributed over the whole cross-sectional area of the 
furnace, an equal amount of gas should flow through 
the central as well as through the peripheral half of the 
area. If the horizontal cross-section of the furnace 
be cut into several sectors, one can imagine the currents 
of gas as concentrated in the centres of gravity of the 
outer and inner portions of the individual sectors. Th: 
|lengths of the paths of both these currents, being 
| equivalent to the lengths of the lines connecting th« 
| centres of gravity, are nearly equal, but they consist 
of portions of different lengths which pass throug! 
individual regions of the furnace possessing different 
permeabilities. 
| In the immediate vicinity of the tuyeres there is 
| sufficient free space for the passage of gas, since prac 
| tically only incandescent coke is found there, over th 

lumps of which the molten mass trickles down ; the ga- 
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is highly heated, however, and is under great pressure, 
which causes a material increase in the resistance 
to its passage. In this portion of the furnace, owing 
to the influence of the position of the tuyeres, the 
current of gas flowing to the centre of the furnace has 
a longer distance to travel than has the peripheral gas 
current. Hence, if there were no other influences, the 
gas would ascend in this zone chiefly at the periphery 
of the furnace. 

In the parts slightly above the tuyeres the plastic 
zone begins, which is of different height and density, 
varying with the quality of the charge, as was described 
in the author’s article on “* Iron Ores at High Tempera- 
tures in Blast-Furnaces.”* The great majority of ores 
when brought to a temperature of about 800 deg. C. 
in a blast-furnace lose a great deal of their strength 
and are broken to pieces or even crumbled to dust, 
owing to the combined influence of pressure, crushing 
and friction in their downward movement. Only few 
iron ores retain their physical strength at the above 
temperature, though they also are partially crushed. 
All ores begin to soften at temperatures ranging from 
950 deg. to 1,100 deg. C., and become pasty at 
1,050 deg. C. to 1,200 deg. C. This pasty stock enters 
into reaction with the soft, crushed lime, and is squeezed 
by the pressure of the charge column into the inter- 
stices between the lumps of coke resting upon each 
other. Owing to intimate contact with the remaining 
unreduced ore, the carbon which has separated out of 
the gas is consumed, and so is the carbon contained 
both in the abraded coke fines and in the lumps of solid 
coke. The coke lumps are decreased in size and are 
rounded, thus leading to a reduction of the total free 
space between them. 

Being squeezed into the interstices between the 
lumps of coke, the pasty stock melts progressively, 
owing to the effect of heating and of reactions with the 
lime and carbon, as well as to the influence of cyanides, 
and the molten mass trickles down, so that in the 
vicinity of the tuyeres there are found only rounded 
pieces of coke, among which lumps of lime appear 
sporadically. The plastic zone offers a marked resist- 
ance to the gas passage. The current of gas ascending 
through the central core of this zone covers a shorter 
distance than does that flowing at the periphery of the 
furnace. In the middle of the furnace the burden | 
moves through this zone vertically downwards, while 
at the periphery, owing to the influence of the bosh 
angle, the stock is obliged to descend obliquely ; there- 
fore the horizontal pressure acting in a direction towards 
the centre of the furnace compresses and thickens the 
stock more at the periphery of this zone, so that the gas 
finds an easier way through the central portion of the 
furnace. 

No influence of the wall surface is, on the whole, 
manifested in this part of the furnace, since the free 
spaces near the walls of the bosh are packed with fines 
and pasty mass. On the other hand, the effect of 
cooling near the walls shows itself in a reduction of 
the gas volume and in a lowering of the plastic zone 
towards the tuyeres. Thus, if several factors deter- 
mining the path of the main gas current in the plastic | 
zone are acting simultaneously, their influence acts | 
largely to facilitate the passage of gas through the | 
middle of the furnace. Since, however, in the positions | 
below, as well as above, the plastic zone, the passage 
of gas is facilitated at the periphery of the furnace, the 
combined influence of all the above factors may result 
ina uniform distribution of the gas flow. In the region 
above the plastic zone all ores, with few exceptions, are 
crumbled, the lime is more or less calcined, and the coke 
only remains firm and hard. Of course, the latter also 
undergoes some change in its downward movement 
both by the abrasive effect of the charge column and 
by the action of carbon dioxide. 

Even if the furnace is burdened with separate layers 
of ore and coke, the stock arriving at the parts just 
above the plastic zone is fully intermixed in the vertical 
direction, as a result of which the crushed ores, abraded 
and calcined lime, and coke breeze, as well as the 
carbon separated out of the gas, all penetrate the 
interstices between the lumps of coke. The charge 
in these positions is therefore densely packed, and the 
ores begin to soften there at higher or lower tempera- 
tures, depending upon their quality and upon the action 
of alkalies and of dispersed lime dust. Hence, this 
portion of the furnace still offers considerable resist- 
ance to the gas; near the walls, however, owing to the 
influence of the shaft angle, fine materials and dust run- 
ing down through the interstices between the lumps 
of the burden, retain, on the whole, the vertical direction 
of descent, while the more lumpy portions of the charge 
descend obliquely along the shaft sides, and this 
renders the passage of the gas more easy. Moreover, 
the materials near the walls are less densely packed 
than in the central core, since the walls naturally prevent 
the interstices between the lumps from being filled with 
anything from the wall side. Finally, the passage of 
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gas near the walls is still further assisted by the effect 


of cooling which lowers the heat capacity of the gas. | 


The path of the main current of gas in these parts of the 
furnace is therefore also determined by the combined 
effect of the factors mentioned above. 

Only in the upper reaches of the furnace, where the 
burden is almost in its original condition—if no regard 
is paid to the cracking of the lumps due to drying and 
heating, to the separation of carbon out of the gas, and 
to preliminary chemical changes—is the resistance 
offered by the stock to the passage of gas low. Never- 
theless, the influence of the length of the path of the gas 
at the periphery and in the middle of the furnace, that 
of the shaft angle and wall surface, and the effect of 
cooling near the walls are also manifested in this part 
of the furnace. Thus, the distribution of the gas flow 
in the blast-furnace is influenced on the one hand by 
differences in the permeability of the burden, depending 
upon its quality, and, on the other hand, by a series 
of factors as mentioned above. The influence of the 


latter factors depends partly on the furnace lines and 
partly on the character of the burden. 
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The resistance offered by the burden to the ascending 
gas can be represented schematically by diagrams for 
a charge which readily crumbles and softens at a high 
temperature and for one which crumbles but little and 
becomes pasty at a low temperature; the influence 
exercised by other factors is very variable, and a uni- 
form distribution of the gas can only be ensured by a 
proper regulation of the operating factors, such as the 
mode of filling the furnace, the volume and temperature 
of the blast, the position and size of the tuyeres, &c. 
The ascending gas naturally takes the line of least 


resistance through the burden, and since, owing to | 


the influence of the furnace lines, the individual portions 
of the cross-sectional areas of the furnace are differently 
permeable to the gas, it is of vital importance to form 


an idea of the relationship that may exist between the | 


character of the charge and the blast-furnace lines. The 
solution of this problem will, at the same time, help to 
meet the prime condition of economical operation of the 
furnace, that is, the uniform and regular descent of the 
burden. 

The burden consists of a mixture of ores, limestone 
or lime, and coke. In its downward movement to the 
plastic zone the burden thickens, and this thickening 
is more intense with crumbling ores and less with 
physically stronger ones. The density of the charge 


depends largely upon the physical character of the ores | g c en 
| the carbon consumed by the reduction of iron reoxidised 


and lime, since the lumps of coke are practically but 
slightly changed in those portions of the furnace. The 


|through the furnace. 


\from the furnace. 


thickening of the burden means a decrease of its original 


volume. A further reduction of the burden volume 
occurs in the plastic zone, where the volume of the coke 
is materially reduced, and the pasty mass, being 
squeezed into the interstices between the lumps of coke, 
melts progressively, so that in the vicinity of the 
tuyeres there is present only solid coke which has a 
markedly reduced volume. 

Various grades of coke used in blast-furnace practice 
have different values of volume weight and physical 
strength as well as different analyses and different 
resistances to the action of carbon dioxide. In the 
positions above the plastic zone, the solid coke under- 
goes but slight changes and the small amount of coke 
breeze present in that region of the furnace plus the 
carbon resulting from the decomposition of carbon 
monoxide is not sufficient to effect the reduction of ores 
in the plastic zone. Hence, in this zone the lumps 
of coke are attacked by the remaining ore which 
diminishes the size of the individual lumps of coke 
and accounts for their rounded appearance before the 
tuyeres. If the coke has a low physical strength it is 


| easily crushed and abraded in the parts above the plastic 


zone, and it arrives in the plastic zone much reduced in 
size and accompanied by a large amount of breeze ; 
this breeze, as well as the carbon separated out of the 
gas, is consumed by the unreduced ores, so that the 


| size of the coke lumps is relatively less decreased. 


The physical condition in which the coke is present 


| at the throat level, in the region above the plastic zone, 


and in front of the tuyeres can be determined by taking 
a sample from the respective parts of the furnace and 
measuring the weight of 1 cub. m. of this coke as 
heaped. The figure obtained should, however, be 


| corrected on the basis of a chemical analysis of the 
| sample, which will show the percentage of impurities 


that may be present in the coke after it has passed 
This method, calling for the 
application of analyses, involves difficulties, Similar 
results, however, may be obtained by determining the 
size of the coke removed from the furnace by screening, 
and then carrying out the volume weight measurements 
on original coke, the size and shape of the lumps of which 


| are so adjusted as to duplicate those of the coke removed 


from the furnace. 
Such measurements were carried out on a coke of 


| high physical strength supplied by the Frantisek coke- 


oven plant at Moravska Ostrava, Czechoslovakia. The 
weight of 1 cub. m. of this coke as heaped was found 
to be 501 kg. when wet and 485 kg. when dry. Dry 
lumps of this coke of a size equal to that of the sample 
taken from the region above the plastic zone had a 
volume weight of 495 kg. per cub. m. In order to 
duplicate the shape and size of the coke removed from 
the furnace through the tuyeres the original lumps of 
Frantisek coke were abraded in a Micum drum. In 
following this procedure it was borne in mind that in 
producing “ cold,” or low-silicon, pig-irons about 25 per 
cent. of the coke is consumed in the furnace and 75 per 
cent. is burnt before the tuyeres, while in making “ hot,” 
or high-silicon, grades of iron 20 per cent. of the coke 
is used up before it arrives at the tuyere zone and 
80 per cent. is burnt before the tuyeres. Hence, dry 
lumps of Frantisek coke were abraded in a Micum drum 
to 75 per cent. and 80 per cent. of their original size, 
respectively. The lumps over 10 mm. in size thus 
obtained were, in fact, very similar to those removed 
Their volume weight amounted 
to 637 kg. per cub. m. when the abrasion was 20 per 
cent., and 650 kg. when 25 per cent. This means 
that, no regard being paid to the increase of volume 
due to heating, 1 cub. m. of Frantisek coke as origin- 
ally charged would occupy a space of 0-98 cub. m. 
when in the regions just above the plastic zone, and 
0-61 cub. m. before the tuyeres of a furnace producing 
“hot” pig or 0-56 cub. m. in front of the tuyeres of 
one making “‘ cold” grades of iron. 

The foregoing values of 20 per cent. and 25 per cent. 


| are, of course, only average figures ; in particular cases, 


however, these figures may be obtained with a sufficient 


| degree of accuracy by calculation, provided that the 
| reducibility of the burden, or of the ore, is known. 


For 
instance, a rich ore having a reducibility of 80 per cent. 
is used to produce a “ cold” pig which contains 93 per 
cent. of iron resulting from 140 kg. of ferric oxide per 
100 kg. of pig. The amount of oxygen to be removed 
is 9-5 kg., which requires 6-75 kg. of coke carbon. To 
reduce the silicon, manganese and phosphorus 2-6 kg. 
of carbon per 100 kg. of pig are necessary. The amount 
of carbon required for the direct reduction is then 9-35 
kg. The total amount required, including the carbon 
needed for the carburisation of the iron, is 12-95 kg. 
One hundred kilogrammes of iron produced from the 


| above ore require as much as 85 kg. of coke, which 


contains 70-8 kg. of carbon. Hence, the consumption 
of coke during its passage through the furnace to the 


| tuyere zone will amount to 18-3 per cent. 


In the above calculation no cognisance is taken of 


in the tuyere zone, or of the carbon resulting from the 
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splitting up of carbon monoxide, or, finally, of the 
carbon consumed in the stack by the action of carbon 
dioxide. Nevertheless, the figure of 25 per cent. given 
above may be reduced to about 20 per cent. in this 
particular case. In actual practice, however, burdens 
contain not one ore only, and therefore their reduci- 
bility is usually much lower than 80 per cent. ; besides, 
the consumption of carbon during the passage of the 
burden through the furnace may be determined suffi- 
ciently well with a known charge. So, on the whole, 
this figure for the consumption may be accurately 
given. 

It is, however, of importance to know in which part 
of the furnace the consumption of carbon takes place. 
In the region above the plastic zone it is not probable 
that the carbon contained in the coke is consumed to 
a great extent, since carbon separated out of the gas 
is present there ; on the other hand, in the plastic zone 
the consumption of the coke carbon is intense, varying 
with the quality of the charge and the grade of iron 
produced ; finally, in the hearth the coke carbon is 
consumed, in a measure, by the reduction of reoxidised 
iron and of a small amount of remaining ferrous oxide, 
by the final reduction of silicon, manganese and phos 
phorus, and by the final carburisation of the iron. 
If the amount of coke consumed in the hearth by the 
above reactions were large, it would mean that from 
1 cub. m. of coke originally charged a larger amount 
and a larger volume than those given in the above 
example would enter the hearth. Such a 
however, is never met with in normal practice. 

Thus, an original volume of 1 cub. m. of 
Frantisek coke, containing 0-56 cub. m. of free space, 
occupies a volume of 0-98 cub. m. with 0-53 cub. m. of 


case, 


laste I.—Votume CHanoes or Ores OCCURRING 


| | 


| Volume of— 
Grade | Weight of Volume of Whether Shrinkage mers rity 
of Ore 1 Teapea of | Ore Crushed | Friable or due to Ore per 4 ony Burden Pasty 
« 5 >» Accom f- | onl 
Ore. | to15 mm Not. Heating. | 501 kg. of 4 ” | above Plastic| Condition. 
| | Frantisek | Limestone. Zone. 
| Coke. | 
Kg Cu. m Per cent. Cu. m. Cu. m, Cu. m. Deg. C. | 
Bohemian A 1,370 1-03 Partly 30 0-69 0-35 1-40 1,080 
Bohemian B 1,980 Not None 0-44 0-33 1-36 1,050 | 
Prijedor 1,560 1-01 Readily 40 0-68 0-17 1-15 1,160 
Bohemian brown 
ore 1,520 1-02 Readily 20 0-65 0-30 1-38 1,060 
Morocco 2,320 1-00 Partly None 0-38 0-02 1-24 1,180 
Swiss 2,470 1-03 Readily None | 0-40 0-03 0-98 | 1,200 
ap cinder 2,090 Not None 0-34 0-43 1-31 1,100 | 


free space in the region above the plastic zone, while 
before the tuyeres this volume is 0-61 cub. m. and 
0-56 cub. m. with 0-26 cub. m. and 0-23 cub. m. of 
free space respectively. For each 1 cub. m.—that is, 
for each 501 kg.—of coke in the example given, a certain 
amount of ores and limestone, or lime, should be 
charged into the blast-furnace. With the same grades 
of ore this amount will be higher when “ cold” pig 
irons are to be made and lower for “ hot” irons. 

In the downward movement of the burden, the lumps 
of ore lose, at about 800 deg. C., a great deal of their 
strength and are crushed owing to the combined effect 
of pressure, abrasion and other factors as mentioned 
above. With many grades of ore such crushing is not 
accompanied by any volume change, while with some 
of the ores, chiefly porous ores with a low specific 
gravity and which shrink when heated, a certain reduc- 
tion of volume takes place. There are, however, ores as 
well as slags, which crumble but little and do not shrink 
in the furnace. Such ores are also mixed with the coke 
as they descend, but only their small pieces can get 
into the interstices between the lumps of coke, so that 


the volume of tLe heaped mixture of such ore and coke | 


differs only slightly from the original total volume 


when the burden enters the region above the plastic | 


zone. Of course, the calcination of the limestone 


accompanying these ores is almost complete in this | 


region of the furnace, and crushed lumps of lime are 
readily squeezed into the interstices between the pieces 
ofore and coke. On the other hand, ores which crumble 
and shrink readily, as well as the limestone accompany 

ing them, are squeezed into the interstices between the 
lumps of coke, and tl eit behaviour in the region above 
the plastic zone is very similar to that of fine ores. 
By removing some of the stock from the furnace the 


size of the ore and lime in this region of the furnace | 
Thus, it was found that crumbling | 


can be determined. 
ores had a grain-size of up to 15 mm. in that region of 
the furnace, while the lumps of ores which did not 
crumble were somewhat smaller in that part of the 
furnace than as originally charged. 

The crumbling of the ores, however, may also be 
accompanied by volume changes of the heaped stock. 
In order to get an idea of such changes a series of ores 
was tested by weighing 1 cub. m. of the heaped ore, 
then crushing the ore to such a size that it could pass 
freely through a sieve with 15-mm. openings, and, 
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finally, measuring the volume of the crushed ore. The 
results obtained from these tests are given in Table I. 
| With some ores, due regard must, of course, be paid 
to their shrinkage on being heated in a reducing atmos- 
| phere ; lumps of limestone when calcined to lime also 
lose about 10 per cent. of their original volume. By 
shaking up the duplicate materials mixed with an 
| equivalent amount of coke, it may be determined what 
| volume is occupied by a charge carrying 501 kg. of coke 
|in the regions above the plastic zone. It is likewise 
possible, at least with crumbling ores, to calculate that 
volume, since such ores fill up almost completely the 
interstices between the lumps of coke; for instance, 
they fill up a space of 0-40 cub. m. of the 0-53 cub. m. 
of free space contained in Frantisek coke. 

The behaviour of iron ores when heated in the blast- 
furnace was investigated by heating them in a current 
of blast-furnace gas in an electric furnace as described 
in the author's article on “Iron Ores at High Tem- 
peratures in Blast-Furnaces” (loc. cit.). The two 
photographs reproduced in Figs. 3 and 4, on page 237, 
are taken from that article. One of them shows 
Prijedor ore in the original condition and as shrunk on 
sintering, while the other represents cracked Gonzen | 
ore, showing no shrinkage on heating. The volumes of 
the original charges and those occupied by the burdens 
in the region above the plastic zone are shown in 
Table I. for several grades of ore, the assumed con- 
sumption of coke in the plastic zone being 25 per cent. 
Similar data may also be obtained for the production 
of “hot” grades of pig. The volume occupied by the 
burden in the region above the plastic zone for a given 
mixture can be checked in practice by a known figure 

| for the charge shrinkage, when the useful volumetric 
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In making ‘* Cold ” Pig, | 





capacity of the blast-furnace is known, so that in 
| determining the above volume of the burden no error 
| can be expected which could be materially reflected in 
| the furnace lines. A reduction of the burden volume 
| such as occurs during its passage through the plastic 
| zone may, therefore, be expressed numerically ; thus, 
|in producing “cold” pig this ratio is 1-40 cub. m.: 
| 0-56 cub. m. = 2-5 for Bohemian ore A, 1-75 for 
Swiss ore, &c., and it depends upon the quality of the 
coke and ore used. 

This reduction of the charge volume occurs in every 
| direction. Since a linear shrinkage in the vertical 

direction is compensated for by the descending burden, 
| the stock will pass regularly and evenly through the 
plastic zone if the areas through which the burden 
passes in the region above the plastic zone and in the 
tuyere zone correspond to the respective areas of the 
| descending charge. Therefore, in producing “ cold” 
pig, the ratio of the horizontal areas allowing the 
passage of the burden in the above two regions of the 
furnace should be 1-84 to 1 when Bohemian A ore is 
smelted, and 1-45 to 1 when Swiss ore is worked. 
In other words, the area allowing the passage of the 
burden in that region of the furnace where the stock 
begins to become plastic should be 1-84 times as large 
| as the area in the region just above the tuyeres. 

If the lines of a furnace smelting the above ore are 
so designed that the tapering of the bosh is excessive, 
the stock cannot descend evenly, but is materially 
retarded by the effect of friction at the periphery of the 
furnace. Into such retarded portions of the burden, 
however, nearly the same amount of fine materials 
runs down from higher parts as passes into the central 
core; but the sintering and melting of such peripheral 
portions is retarded. This renders them so densely 
packed that the gas finds there but few voids through 
which to pass. The result is that such portions are 
cooled and may even hang. Of course, by charging 
relatively more coke at the periphery of the furnace or 
by taking some other similar steps,* such a defect | 
of design can be compensated for to a certain extent ; | 
but the economy of the operation is then limited. 

Since the combustion zone extends to a distance 
of about 60 cm. from the tuyeres, the width of the 








| * See J. Sarek, on “ Thin- Walled Blast-Furnaces,” | 
' ENGINEERING, vol. cxxx, page 817 (1930). | 


| AUG. 31, 1934. 


| enamlar zone through which the coke passes to the 


tuyeres can be determined graphically. If the distance 
from the centre line of the tuyeres to the bottom of 
the bosh is 35 cm. and the tuyeres project 20 cm. into 
the hearth, the width of this annular zone will be 
about 170 cm., provided that the actual angle of repose 
of the coke is 30 deg. Therefore, in a blast-furnace 
with a hearth diameter of 3-4 m., the coke will descend 
through the whole cross-sectional area of the hearth, 
while in furnaces with larger hearth diameters it will 
only pass through an annular zone 170 cm. wide at the 
periphery of the hearth. 
(To be continued.) 








PUSH-BUTTON CONTACTOR 
STARTER. 


Tue straight-on starter depicted in the accompany. 
ing illustration has been designed by Messrs. M. and 
C. Switchgear, Limited, Kelvinside Works, Kirkin 
tilloch, Glasgow, for use with motors of outputs not 
exceeding 3 h.p. at 220 volts, 5 h.p. at 440 volts and 
7-5 h.p. at 660 volts, providing the standstill current 
is not greater than 50 amperes. It comprises a three. 
phase vertical operating contactor with four identical 
sets of contacts, three being for the main current and 
the other for maintaining the operating-coil circuit 
The fixed contacts are of heavy section copper and are 
supported on double springs, while the self-aligning 
moving contacts are of copper tube and are arranged to 
give a good rubbing action. The contactor is 
operated by the vertical lift of a self-aligning armature, 
which is mounted below the contacts so that it is 
easily accessible. Its quiet operation is, it is claimed, 
ensured by the use of properly proportioned shade 

















rings. The operating coil is wound on a moulded 
Bakelite bobbin and has the minimum operating 
voltage and a lower temperature rise than is allowed 
in the appropriate British standard specification. The 
unit is assembled on a moulded Bakelite base and 
moulded are shields are provided between each set of 
contacts. The start and stop contacts are incorporated 
in the main assembly, only the push buttons being 
fixed in the cover. These actuate the contacts 
rods, so that there are no flexible connections. The 
terminals are easily accessible and ample space * 
allowed for wiring. The whole unit can be withdrawn 
by loosening two screws. 

Overload trips, of the thermal self-resetting tyPe. 
are fitted on two of the three phases. These consist 0! 
a bi-metallic strip which does not carry current 
and can therefore be made of the same relativels 
heavy section throughout the whole range of ratings. 
The heating element is a high melting point alloy whi h 
does not deteriorate by oxidisation or repeated heating 
and cooling. These trips are housed in separate 
moulded compartments between the contactors and 
the magnet. Both trips have three positions of adjust- 
ment, giving a variation of 40 per cent. in the tripping 
values. This adjustment is made simultaneously 
on both phases. The trip re-sets automatically within 
30 seconds after an overload has occurred, so that 
the motor can be re-started simply by pressing the 
start button. This is especially convenient when 
remote control is in use. The time-lags are in inverse 
proportion to the value of the overload and are, 1 * 
stated, unaffected by repeated operation. 
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THE BOLOGNA-FLORENCE 
‘*DIRETTISSIMA”’. 


(Concluded from page 161.) 


THe methods of driving the Great Apennine 
tunnel are illustrated in Figs. 36 to 46 and Figs. 58 
to 61 annexed and on pages 240 and 252. The 
longitudinal section, Fig. 37a and b, and the cross 
section, Fig. 38, show the method adopted in the 
first instance where no unusual difficulties were 
met with. Firsta bottom heading, 4 m. by 3-20 m., 
was driven and the service track of 0-75 m. gauge 


laid in it. The next work was to drive a top head- 
ing, 2:5 m. by 2 m., shown in Figs. 38 and 39, in line 
with the crown of the main arch. The two headings 
were put into communication with each other at 


short distances apart, by small perpendicular shafts, 
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which made it possible to load the material 
excavated in the top heading through the shafts 
directly into the trucks in the bottom heading. The 
top heading was then enlarged, as shown in Fig. 40, 
and extended as far down as the springing of the 
arch, as in Fig. 41, and centring set in it for the 
arch. The excavation was then enlarged to the 
full section of arch as in Fig. 42. At the end of this 
stage, with the arch in position, the material separat- 
ing the bottom from the upper heading was removed 
and finally the bottom excavation was widened to 
its full section, first on one side and then the other, 
in two stages, as shown in Figs. 44 and 45, timbering 
being used to support the arch during this work. 
After the construction of the side walls the in- 
verted arch was put in. 

On account of the nature of the ground the diffi- 
culties encountered were at times such that it 
became impossible to keep the bottom heading open. 
Even the heaviest timbering, of 60 cm. diameter, was 
not sufficient to withstand the great pressure of the 
swelling clay traversed. After various attempts 
with steel shoring a new method of driving was 
idopted, which, as the “ Italian Method,” is likely 
to come into favour in future tunnel work where 
similar conditions are met with. This new method 
consists in building the bottom heading as shown 
in Figs. 38 and 39, of a circular section of 4-25 m. 
diameter the whole periphery being lined with rings 
composed of wooden keys. In cases where deforma- 
tion occurred in the lining it was easily repaired by 
driving keys into the cracks which opened up in 
the linmg. Apart from this the various operations 
in the driving of the tunnel remained the same as 
in the method just described. By the adoption of 
the “Italian Method” it became possible to 
increase the speed of advance from 50 m. per month 
to 90 m, the cost of driving by the “ Italian Method ” 
being only slightly higher than that of the older 
method. 


RIN 


ENGINEE G. 


The illustrations Figs. 36 and 58 to 61 show 
| various stages of the work. Fig. 36 shows one of the 
points where the great fire occurred, where the bottom 
heading was repaired with steelwork instead of 
timbering. Fig. 58, page 252, shows the bottom 
advance heading being driven on the new “ Italian 
Method,” the wooden keys being clearly visible. 
Fig. 60 shows a point corresponding to Fig. 45, and 
section H H, Fig. 376, with the ventilation supply 
pipe branching off to the top heading. Fig. 61 
corresponds to Fig. 42 and section E E, Fig. 37a, 
to the vaulting being completed near to, and the arch 
centring in position in the distance. Fig. 59 shows 
the junction of the tunnel with the large passing 
station, which forms a unique feature of the work. 

This station is built at the midway point, between 
the shafts, for the purpose of allowing fast trains to 








Bottom HEADING REPAIRED AFTER FIRE WITH STEEL SHORING. 


overtake slower trains. The station consists of a great 
hall 153-96 m. (505 ft.) long and 9 m. (29 ft. 6 in.) 
high, the diameter of the arch being 17 m. (56 ft.). 
Cross sections of it were given in Figs. 32 and 33 
of our last article (page 172, ante). The method of 
construction was to drive lateral headings to the 
widened side walls and to carry out sufficient 
excavation to permit of building the crown. After- 
wards the material in the centre was removed. At 
each end of the station sidings were built, having a 
length of 448-33 m. (1,470 ft.). These were in 
independent side tunnels which join up with the 
main tunnel, as can be seen in Figs. 27 and 28, 
Plate 1X, ante. 

As regards sections, four different types were 
adopted for the Great Tunnel according to the 
varying nature of the ground. The depth of the 
inverted arch is, for different sections, 1-00 m., 
1-30 m. and 1-50 m. (39-3 in., 51 in. and 59 in.), 
respectively, the radius of the crown is 4-40 m. or 
4-50 m. (14 ft. 6 in. or 14 ft. 9 in.) and the vertical 
height between crown and inverted arch measures, 
according to the section, from 7-40 m.to 7-90 m., 
(24 ft. 3 in. to 26 ft.). The thickness of the lining 
varies also with the nature of the ground from 
0-54 m. to 1-02 m. (21-2 in. to 39} in.) at the crown 
and from 0-40 m. to 0-81 m. (15-7 in. to 31-8 in.) 
at the inverted arch. The crown of the internal 
station has a lining 1-23 m. (48 in.) in thickness and 
the inverted arch is here 1-02 m. (394 in.) thick. 
The side walls are 1-85 m. (73 in.) thick at the 
springing of the arch. The depth of the inverted 
arch is 2-00 m. (78} in.). 

The following statistics give some idea of the 
magnitude of the constructional work involved in 
the Great Apennine Tunnel :— 


. 1,970,000 cub. m. 
(69,000,000 cub. ft.) 
460,000 cub. m. 
(16,000,000 cub. ft.) 


Excavated material 





Masonry work (linings) 
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Consumption of electric power 110,000,000 kWh 


Dynamite used for blasting 981 tons. 
Ventilation air ... ‘ 6,500,000 cub, m. per 
day 


Compressed air ... 240,000 cub. m. per day 


Average number of men work- 


ing inside an wn 1. wee 
Average number of men work- 

ing outside in yards ... + 550 
Total of man days 5,268,130 


The cost of this tunnel amounted to 470,000,000 
lire (7,580,000/.) corresponding to 25,400 lire (4101.) 
per linear metre. 

With respect to the other two large tunnels, 
namely, Monte Adone and Pian di Setta, the former 
is straight with the exception of a length of 591 m., 
which is on a curve having a radius of 100 chains. 
The track is laid on two gradients of 1 : 500 with a 
horizontal stretch towards the centre of 460-84 m. 
length. The soil encountered was sandy marl of 
pliocenic and miocenic formation. The tunnel 
was driven from both ends, the operations involving 
the excavation of 174 million cub. ft. taking five and 
a half years. For the lining, 4-4 million cub. ft. 
of masonry work were required, the thickness of 
the linings being 0-54 m. to 0-81 m. (21-2 in. to 
31-8 in.) for the crown and side walls and 0-40 m. 
to 0-81 m. (15-7 in. to 31-8 in.) for the inverted 
arch. The cost of this tunnel was 76,550,500 lire 
(1,275,8501.) corresponding to 10-700 lire (178/.) 
per metre. 

The Pian di Setta tunnel, which is 3,052 m. long 
(3,340 yards), runs straight for 1,712 m. and on a 
curve of 80 chains radius for 1,339-97 m. The 
gradient is 1 : 125 in the direction from Bologna to 
Florence. Driving operations were commenced 
from the north side in September, 1921, and from 
the south in April, 1925, the advance headings 
meeting at point 2,159 m. from the north portal in 
March, 1927. Most difficult conditions of soil were 
encountered as well as very heavy escapes of 
methane gas. Progress was, in consequence, very 
slow and an advance of 27 m. per month was the 
maximum obtained. The linings vary in thickness 


| from 0-94 m. to 1-55 m. (37 in. to 60 in.) at the 
| crown and haunches and from 0-67 m. to 0:81 m. 


(26-3 in. to 31-8 in.) at the inverted arch. The 
cost of this tunnel was 53,913,000 lire (898,5001.) 
corresponding to 17,700 lire (228l.) per linear 
metre. 

In addition to the terminus stations at Bologna 
and Prato, there are the following stations on the 
line: 8. Rufillo and Pianoro in the Savena Valley ; 
Monzuno-Vado, Grizzana and San Benedetto Sam- 
bro Castiglione Pepoli in the Setta Valley ; Vernio- 
Montepiano-Cantagallo and Vaiano in the Bisenzio 
Valley. These are shown in Fig. 1, page 30, 
ante. The stations have a length of 700 m. to 
1,200 m. (765 yards to 1,312 yards). The inaugura- 
tion of the Direttissima necessitated a complete 
rearrangement and enlargement of the Bologna 
Station where two new platforms have been con- 
structed. Other important works comprised the 
re-alignment of the Bologna-Ancona main line over 
a distance of 2 km., the construction of a double 
track to make connection with the Direttissima, the 
installation of a modern electric signalling plant, 
and finally the construction of a new circular 
railway round Bologna provided for goods traffic 
only. 

A new station, the buildings of which are shown in 
Fig. 47, Plate XIV, has been constructed at Prato 
in substitution for the old one and about 600 m. 
away in the direction towards Florence. The old 
station was located between the Bisenzio river and 
some important private buildings which fact made 
enlargement impossible, The scale of the whole 
work and also the necessity of raising the per- 
manent way of the Porrettana line without inter- 
fering with the regularity and continuity of the 
service, required a very carefully planned programme 
for the various stages. The new station has been 
laid out on a slightly inclined down gradient 
(1 : 500) towards Florence, with the exception of a 
section of 200 m. length in front of the station build- 
ing which is on the level. The outer station square 
is 16 ft. below the platform. The station building 
has a total length of 81-56 m. (266 ft.). It is of 
three storeys and contains, besides the offices and 
service rooms, apartments for the staff. The width 
of the station is 63 m. (207 ft.) and comprises three 
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able to operate on whatever current is supplied 
from the different sources, At Bologna and Rifredi 
the converters are for two frequencies (42 cycles 
and 50 cycles) on the industrial current. Besides 
these substations a travelling transformer station 
of 2,000 kW has been allotted for service on the 
new line and will be kept in reserve or used in any 
part of the line should traffic requirements necessi- 
tate it. The travelling substation with mercury- 
arc rectifier is mounted on a truck and built to work 
in the open. One of these substations was de- 
scribed in ENGINEERING, vol. cxxxii, page 622 (1931). 

The contact line, both in the open and in tunnel, 
are of the longitudinal suspension type with auto- 
matic tensioning devices. This counterweight 
arrangement keeps the tension constant in spite of 
sudden and extreme variations of temperature and 
ensures a more intimate and regular contact between 
the overhead wires and the pantograph over long 
spans between the supports. The contact pieces 
run more smoothly and regularly, the oscillation of 
the insulators is diminished, and the wear of the 
contact wires reduced. The contact lines are of 
copper and have the section of 100 square mm. 
They are suspended from a catenary of copper of 
117 square mm. section. The tubular posts are of 
steel and are generally placed at a distance of 60 m. 
(196 ft.) from one another, this distance being 
reduced on the curves to 35 m. to 45 m. (114 ft. to 
147 ft.). Fig. 53 shows a typical example of the 
overhead construction. In the tunnels the contact 
lines are fixed to special brackets in the crown at a 
distance of 35 m. apart; Fig. 54, Plate XIV, shows 
this type of suspension at the passing station. Fig. 
55 shows the tensioning gear, the weights being dis- 
tinctly seen on the post on the right. The gear is 
also plainly seen in Fig. 56, which also shows the 
overhead supports at one such point. Fig. 57 is 
typical of the overhead system, this view being near 
the station of Vado. The cost of electrification of the 
line, including the installations in the stations, was 
about 59 million lire (940,000/.) corresponding to 
about 750,000 lire per kilometre (20,000/. per mile). 

Fig. 48, Plate XIV, is typical of the larger signal 
cabins. The electric automatic block system has been 
installed and the line has been divided forthe purpose 
in sections of 4 km. to5 km. Thesystem is worked on 
the “normal clear” principle for the open lines, 
and on the “normal danger” for the stations. 
Electric current is supplied by a three-phase 11-kV 
line alongside the track, the wires being fixed on the 
same poles as the contact lines. In the tunnels a 
5-kV line is employed, insulated with rubber and 
in lead sheathing. This cable is carried by special 
| supports fixed in the walls, the brackets carrying at 
the same time the telegraphic wires. Point and 
signal circuits are supplied with direct current, whilst 
the track circuits receive alternating current from 
the block feeders. 

The three principal tunnels (Great Apennine, 
Monte Adone and Pian di Setta) are illuminated by 
powerful electric lamps placed at a distance of 
800 m. from one another. 

The magnitude of the whole undertaking can best 
be judged from the following figures of quantities of 
various classes :— 


Embankments ... J 5,450,000 cub. m. 
Excavations (total) bee . 5,000,000 

»» tunnels... .. 2,865,000 
Masonry work (total) ... .. 1,800,000 

” » tunnels ; 864,000 
Area of new stations ... ed 417,000 sq, m. 
Volume of buildings. ... be 309,000 cub. m,. 
Quantity of water pumped from 

the Great Tunnel cet ‘ 5,600 million gallons. 
Rails and accessories 36,000 tons. 
Electric wires, —— Se des 1,000 __,, 
.° steel and alumin- 


jum ae 330 
ot be .. 16,936,000 
” since the advent of 

the Fascist regime ... 14,640,000 
The total cost of the Direttissima for the new 
length, i.e., from the junctien with the Ancona Line 
near Bologna to the junction with the old line 
behind the station of Prato, was 1,122 million lire 
(18,750,0001.), corresponding to 13,800,000 lire per 
kilometre (368,000/. per mile). 
This new line forms the last link of the double 
track line from Naples to Milan (843 km.) and will 
represent, on completion of the electrification of 
the length from Bologna to Milan (due within three 


Man days 








242 
years) concurrently with the electrified double- 
track line Rome-Leghorn-Genoa-Turin-Modane, now 
almost completely electrified, arf electric main 
system of which Italy may well be proud, an 
achievement which testifies to the renewed spirit 
of progress, which, latent for so many years, has 
come to the front again under the present regime. 

The construction of the line was carried out by the 
Ministry of Public Works special department for 
railway construction, at the head of which is Signor 
G. B. Forziati, to whose technical and organising 
capacity the successful accomplishment of the 
enterprise is largely due. We are indebted to him 
for putting at our disposal valuable information 
and details regarding the work, as well as for furnish- 
ing the illustrations which have accompanied this 
article. We are likewise indebted to Signor G. Pini, 
Divisional President of the Superior Council of 
Public Works, for having kindly given permission 
for us to make use of the interesting report pre- 
sented by him to the Ministry on the “ Water 
proofing of Tunnels and Galleries.” Signor Velani, 
Director General of the Italian State Railways, 
has also kindly placed interesting data and photo 
graphs at our disposal. 
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Wind-Tunnel Equipment.—Three or four years 
ago, when the variable-density wind tunnel was in 
the early stages of design, the suggestion was made 
that the air exhausted during the process of de- 
compressing the tunnel might be utilised to provide 
an air jet of very high velocity in which experiments 
might be carried out at speeds approaching that of 
sound in air. Under such extreme conditions the 
dynamic pressures produced by the interposition of 
a body in the air stream are sufficient to compress 
the air locally, and thus to introduce effects which 
are negligible at the lower air speeds normally 
encountered in aeronautical practice. In view of 
the advances achieved in the design of racing 
aircraft, the possibility is not difficult to envisage, 
of machines actually travelling at speeds approach- 
ing half the speed of sound in air, where compres- 
sion effects begin to be appreciable, and provides a 
sufficient reason for the phenomena accompanying 
compression effects being studied in advance. 
The more immediate problem, for the time being, 
is that of high-speed airscrews, the blade tips of 
which, even in present-day practice, rotate at 
speeds comparable with that of sound. Experi- 
ments on model airscrews have shown that, under 
such conditions, compressibility of the air produces 
important and deleterious effects, in that the aero- 
dynamic efficiency may be appreciably reduced at 
tip speeds above 850 ft. per second. The suggested 
high-speed jet derived from the compressed-air 
tunnel has therefore materialised in the form of a 
tunnel having a working section | ft. in diameter, in 
which compressibility problems can be studied with 
models exposed in an air stream of about 950 ft. per 
second. The new tunnel will accommodate aerofoil 
models up to about 2-in. chord, and the provision of 
aerodynamic balances will enable much more 
accurate measurements to be made than have 
hitherto been possible either with high-speed air- 
screw models or with the existing 3-in. high-speed 
jet in the Engineering Department. The balances 
for force measurements with the new equipment are 
not yet completed, but the actual tunnel, of steel 
construction throughout, is finished and erected in 
a corner of the compressed-air tunnel building. 
Its design has been based on data furnished by 
experiments made with a one-sixth scale model in 
the Engineering Department. An illustrated descrip- 
tion of the apparatus has already appeared in 
ENGINEERING,* but it may be recalled that in 
principle it consists of an annular high-pressure 
chamber connected to the air supply, from which 
air is discharged through an annular gap along the 
boundary of a diverging tail pipe, thus inducing a 
flow from the external air through the working 
section. In the actual tunnel as constructed, the 


* Vol. exxxvi, page 147 (1933). 


ENGINEERING. 


axis of air flow is vertical, the tunnel being mounted 
on the floor and connected at its lower end to the 
under-side of the compressed-air tunnel, whilst 
the divergent tail pipe constituting its upper part 
passes out through the roof of the building. It is 
expected that air speeds nearly equal to that of 
sound will be available for 20 minutes each time the 
compressed-air tunnel is exhausted from full 
pressure. 

The two new open-jet tunnels, intended for normal 
aeronautical experimental work, with jets of ellip- 
tical cross-section, are now completed, and no 
material departure has been necessary from the 
contemplated design of which an illustrated descrip- 
tion appeared in Encryeerrne last year.* In the 





























original proposition to replace the obsolete No. | 
7-ft. tunnel by two tunnels of modern design, 
it was suggested that the second of the two new 
ones should be provided with a driving motor of 
only 100 h.p. (as compared with 300 h.p. for the 
first) and should operate at a considerably lower 
maxithum air speed. The very successful perfor- 
mance of the high-speed equipment, however, has 


led to a revision of the proposals, and in view of the | 
relatively small additional cost, the second tunnel, | 
which has just been completed and is now under- 


going its trials, is also fitted with a 300 brake horse- 
power motor, designed to run at 850 r.p.m. and 
capable of being overloaded to 375 brake horse- 


power for about an hour. A maximum air speed of 


210 ft. per second can thus be obtained in each | 
tunnel, and whilst the electrical supply will not | 


admit of both tunnels being run simultaneously at 
full speed, the speed of 150 ft. per second which 
can be obtained in both at once, will cover all 
normal requirements. A runway with carriage and 
lifting block has been erected between the tunnels 
so that models and apparatus can be readily trans- 
ported into position in either tunnel. The first 
tunnel, which has been in use for about a year, has 
been found to operate at the high power factor of 
2-6, and there is no reason to suppose that the 
performance of the second tunnel, just completed, 
will not be equally satisfactory. 

Compressed-Air Tunnel : Improved Manometer.— 
An important addition to the auxiliary apparatus 
of the compressed-air tunnel has recently been 
designed and installed to replace the glass-tube 
manometers previously used for measuring the speed 
of the air flow in the working jet. The curved-glass 
tubes of the original manometer were liable to break, 
presumably as the result of internal stress in the 


* Vol. exxxvi, page 209 (1933). 
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|glass, even when under no more than ordinary 
| atmospheric pressure, The new manometer, shown 

in Figs. 17 and 18,* consists essentially of a U-tube 
| formed by two parallel vertical brass tubes Aand B, of 
2 in. internal diameter and 4 ft. 6 in. long, connected 
by a cross tube at their lower ends and mounted on 
a balance frame swinging on crossed-spring fulcra C, 
about an axis perpendicular to the plane of the 
tubes. A set of electrical balance coils D serves to 
measure the moment about the fulcra, and balance 
is indicated by equality of the currents in the 
windings of the small electro-magnets E. In 
addition to the balancing coils, a movable rider G 
can be traversed along the leading screw H by the 
rotation, through gearing, of a small three-phase 
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|motor J. The whole manometer thus constitutes a 
pendulum of which the stability can be varied and 
controlled by the electromagnetic device F. The 
U-tube is half-filled with any convenient liquid, 
e.g., carbon tetrachloride, which has a low surface 
|tension, and the air-pressure difference to be 
measured is applied to the upper ends of the vertical 
tubes through connecting tubes KK, which leave 
the moving part of the manometer through short. 
flexible rubber tubes LL, placed along the balance 
axis so as to exert as little constraint as possible. 
The traversing, locking nuts M enable the apparatus 
to be mass-balanced before being used for pressure 
measurement. When pressure difference is applied, 
liquid is transferred from one vertical limb of the 
U-tube to the other, producing a moment about the 
axis of support which can be measured by the 





* The permission of the Controller of H.M. Station 
Office has been obtained for the reproduction of the 
trations from the Report included in this Review 
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attraction of the electrical balance coils D or the 
movement of the rider G necessary to restore 
equilibrium. An important feature of the instru- 
ment is that the pressure difference is measured by 
the mass of liquid transferred, and is thus inde- 
pendent of the density of the liquid, and hence of 
temperature changes. The manometer is an 
absolute one in so far as the diameters of the tubes 
A and B and their distance apart can be accurately 
measured, but in practice it has been found more 
satisfactory to calibrate it against a standard form 
of manometer. The instrument is situated inside 


Fig. 21. 
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value corresponding to any desired value of } p v* 
in the jet. With the air in the tunnel at rest, the 
rider G is moved by its motor J to balance the 
current in the coils D. The latter is then inter- 
rupted, and the tunnel motor run up to speed until 
the gravity moment due to G is balanced by the 
difference of pressure in the manometer tubes. This 
procedure leads to greatly increased convenience 
in operating the tunnel, since it obviates the neces- 
sity for maintaining constant the current in the 
electrical coils D, and the only adjustment required 
during an experiment is that of the tunnel motor 
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the casing of the compressed-air tunnel, so that its | 
tubes have to be strong enough to withstand only | 
the dynamic head, amounting to no more than 
about 4 ft. of water, at the highest obtainable value | 


of Reynolds number. 














| 








to maintain the equilibrium of the manometer. | 
Instruments of similar type, but simplified by the 
substitution of a gravity balance for the electrical | 
coils, are to be used for speed measurement in the | 


For the more important work on aerofoil charac- 
teristics it has been necessary to spend a good deal 
of time in developing the most satisfactory technique 
|for supporting the models and determining the 
;corrections required to ensure accuracy. On 
account of the large aerodynamic forces to which 
models are subject in the compressed-air jet, the 
deflection of wooden aerofoils was found to involve 
errors too large to be tolerated. Even with 
aluminium models, the deflections are so large as to 
demand correction, and for thin wing sections it 
may be necessary to use steel models, although this 
material increases the difficulties of construction. 
A further question calling for serious consideration is 
the relation between the turbulence present in the 
wind tunnel and that in the open air under conditions 
of normal flight. It is known that such turbulence 
commonly exerts a marked influence on the charac- 
teristics, and more particularly on the maximum 
lift, of aerofoils, and it therefore becomes essential 
| to examine these effects up to the highest Reynolds 
{numbers available with the compressed-air tunnel 
if the experimental data derived from the equipment 
are to be applied without uncertainty on the full 
scale. Accordingly, a number of aerofoils have been 
tested, first in the free tunnel and afterwards behind 
screens designed to augment the turbulence in the 
jet. Fig. 19 reproduces a typical series of results 
for relatively non-turbulent flow, showing how the 
maximum lift of an aerofoil (Géttingen 387) varies 
with Reynolds number. Fig. 20 shows for the 
same model the effect of turbulence in increasing 
the maximum lift over the higher ranges of Reynolds 
number. This is the usual direction in which tur- 
bulence affects maximum lift even in cases such as 
that of aerofoil R.A.F. 28, where with small 
| turbulence, the maximum lift imcreases with 
|higher Reynolds numbers, instead of decreasing, 
las Fig. 20 shows Géttingen 387 to do. It must 
| be emphasised that the screens produce a very large 
| increase of turbulence, and that full-scale conditions 
|in free air probably correspond to less turbulence 
‘than that of the free tunnel. It’ remains to be 
| discovered how a reduction of the turbulence in 
| the free tunnel will affect the results, and although 
|this is somewhat difficult to achieve, it is highly 
|important to know, and to be able to reproduce, 
‘the degree of tunnel turbulence which will give 
|exact agreement with full scale. A most valuable 
|aid to the achievement of this object is provided 
| by the Royal Aircraft Establishment’s ‘‘ Parasol ”’ 
|monoplane, a full-scale machine which can be 
fitted with different wings on which force measure- 
ments can be made in flight. A model of this 
machine is at present being tested in the compressed- 
air tunnel, and the results will be compared with 
|those obtained from the full-scale aeroplane. 
| When these fundamental preliminaries are satisfac- 
'torily completed, a full programme of work is 
envisaged, and in this will be included an investiga- 
| tion of surface roughness on aerofoil characteristics. 
Fluid Motion. Visualisation of Flow.—A number 











lof investigations are at present in hand, directed 


towards elucidating the fundamentals of fluid 
motion. In this connection, devices for rendering 


| the flow visible to the observer are of great value, 


both in furnishing original information as to the 
nature of the phenomena and in providing numerical 
data with which to check the conclusions of mathe- 
matical analysis. Among such apparatus now in 
use in the department is a combination of camera 
and microscope, by which the minute particles 
present in ordinary tap water are photographed 
under suitable illumination through glass windows 
let into the walls of a rectangular pipe. Experi- 
ments with this apparatus have yielded photographs 


In order to measure the | two new elliptical open-jet tunnels, in which the | of the flow past a circular cylinder, and demon- 


tunnel air speed, or, more precisely, the value of | aerodynamic pressures corresponding to the highest | strated that the flow in the vortices on the down- 


tpv* in the jet, the manometer is connected to 
two holes in the tunnel wall, one upstream and | 
one downstream of the convergent jet, the pressure | 
difference between these holes in terms of pw! 
being known from the fundamental tunnel calibra- 
tion. In practice the manometer is not used to | 
measure random values of } pv*, but to indicate 
when predetermined values of this expression have 
been achieved by adjustment of the speed of the 
tunnel-driving motor. The current in the measuring 
coils D is set by potentiometer to the appropriate 


air speeds are above the range of the Chattock | 
manometers at present in common use. 

The compressed-air tunnel has been in constant | 
use throughout the year, one of the earliest experi- | 
ments being to extend the existing data on drag 
coefficients of smooth circular cylinders to the high 
Reynolds numbers now availa’le. The results, 
which are of great interest, show that the resistance 
coefficient increases steadily from a value of about 
0-14 at Reynolds number 400,000 to 0-3 at a 
Reynolds number in the neighbourhood of 4,000,000. 


stream side is of a spiral character. An examination 
has also been made of the turbulent flow in a square 
pipe, the walls of which were roughened by inter- 
secting Vee-grooves: Behind the pyramids so 
formed, regions of dead water were observed in 
which the flow was very confused. In the plane of 
the apices, the water particles were found to follow 
sinuous paths, the size of the eddies near the rough 
walls being of the same order as that of the asperities. 
The experiments show that the resistance of a 
rough pipe obeying the square law, 1.c., resistance 
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proportional to square of velocity of mean flow, arises 
from the normal components of the pressures on 
the irregularities constituting the roughness, and 
not, as in a smooth pipe, from surface friction. 

The foregoing studies of the flow of water have 
been extended to the flow of air by an ingenious 
development of the spark method of visualisation 
in which the motion of the hot spots of air produced 
by a stream of sparks is photographed by an 


adaptation of the Schlieren method. This 
system lends itself readily to cinematography of air 
flow, and an arrangement now in use for this 


purpose, showing details of the light source and 
Schlieren diaphragms, is reproduced in plan in 
Fig. 21. A small are lamp is focussed on one edge 
of a small stainless steel mirror D, situated very 
close to the centre of curvature of a concave mirror 
M. An image of the are falls on an opaque dia- 
phragm d, which cuts off all light except the image 
of the edge of the mirror D, which passes over into 
a cinematograph camera C. The amount of cut-off 
is adjusted by displacing the platform P, to 
which both D and d are attached with their edges 
about 1mm. apart. The camera is focussed upon 
the spark gap G in the air stream. A stroboscope 
dise S, synchronised with the spark, intercepts 
the light as close as possible to the focus of M. 
Since the exposure required is only about 
second, no appreciable blurring occurs if the film 
is driven continueusly by an electric motor. As 
an alternative to the arc lamp, for illuminating the 
spots of hot air in the stream under investigation, 
a spark may be used as a light source ; and if this 
is supplied by the same magneto as is used for the 
spark in the air stream, synchronism is assured and 
the stroboscope may be dispensed with. In this 
arrangement, a few small Leyden jars and a variable 
oil condenser are, with advantage, connected across 
the light gap to increase the illumination. Since, 
in the Schlieren method, it is essential for the light 
source to be linear, the path of the light spark must 
be controlled. This object, after some difficulty, 
has now been satisfactorily achieved by arranging 
the gap, some 5 mm. long, between two electrodes 
of magnesium ribbon which are led into a fine saw- 
cut in a rectangular slab of slate. The capacity 
across this gap delays the lighting spark about 
0-0001 second after the heating spark in the air 
stream, allowing the spots of hot air to be photo- 
graphed just after they are clear of the heating 
electrodes. The latter are fine 
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Locomotive In Course OF ERECTION. 


Fig. 1. 


1 mm. apart, and if several of these heating gaps 
are used in series, the velocity at different points 
in the flow may be determined. For this purpose, 
separate magnetos are used for the lighting and 
heating sparks, the phase at which the hot spots 
are photographed being varied by relative rotation 
of the magnetos. The type of photograph secured 
is illustrated by Figs. 22 to 25, which show the 
distribution of flow, in a 3-in. square pipe fitted 
with glass windows, taken with are illumination 
and seven heating sparks in series. The first three 
pictures show uniform, approximately parabolic, 
and turbulent flow distribution, respectively, with 
the Schlieren diaphragm perpendicular to the 
direction of flow. In Fig. 25, the diaphragm was 


filaments of hot air streaming from the heated 
electrodes which may be used to estimate 
frequency of the eddies comprising the turbulence. 
Experiments with this apparatus have been made 
to determine the distribution of turbulence in pipes 
}and free jets, and an exploration of the boundary 
|layer of a flat plate is now being carried out, the 
| heating gap for this purpose being arranged to pass 
| between two electrodes, one situated outside the 





boundary layer, the other embedded in the surface | 
» | of the plate. 


One further application of flow visualisation 
| technique to a pipe-flow problem is concerned with 
|the position of the transiticn from laminar to 
|turbulent flow. Despite the accumulation of an 
enormous volume of data relating to the flow of 
| fluids in pipes, authorities are not yet agreed as to 
|whether the breakdown of the laminar régime 
originates at the pipe-wall and thence spreads 
inwards towards the axis, or whether it starts at 
some other point in the boundary layer. To 
provide evidence on this matter, a series of photo- 
graphs has been taken of the flow of air through 


a circular glass tube, fitted with a bell-mouth and | 


honeycomb at the inlet end, along which air was 
sucked by means of a large inverted bell-jar lifted 
out of a tank of water. Titanium tetrachloride, 
ja chemical which emits dense fumes in contact 
| with moisture in the atmosphere, was employed 


| to render the flow visible, and the phenomena under | 


investigation were photographed by the illumination 
provided by three electric sparks placed in series, 
along the outside of the tube. These photographs 


parallel to the flow, and therefore, in addition to | 
the hot air spots, the photograph reveals the | 


the | 


while definitely indicating the beginning of turb- | 


ulence at the tube wall, were not altogether 
conclusive, since the position of breakdown along 
the tube and the critical value of Reynolds number 
were observed to vary from day to day. These 
unexpected effects have been ascribed to convec- 
tional disturbances, and the observations are 
jaccordingly being repeated with water as the 
| experimental fluid. 
(To be continued.) 











600-H.P. DIESEL LOCOMOTIVE FOR 
JAPANESE STATE RAILWAYS. 


THE 600-h.p. locomotive, illustrated in Fig 1, above 
| has recently been built by Messrs. Fried. Krupp Aktien- 
gesellschaft, Essen, Germany, for the Japanese State 
Railway authorities. It has been designed for a 
1,067-mm. gauge, and will be mainly used for shunting 
purposes. As will be seen, the locomotive is of the 
2-6-2 type, the diameter of the driving wheels being 
| 1,250 mm. and of the trailing wheels 940 mm. The 
| overall wheelbase is 7,760 mm., and the rigid wheel- 
| base 3,100 mm. The tare weight and weight in 
| running order are 63,500 kg. and 66,500 kg., respect- 
|ively, giving an adhesive weight of 45,000 kg. 

The engine is of the Krupp-Germaniawerft Diesel 
| airless-injection type. It is fitted with six cylinders, 
|and operates on the four-stroke principle. It 
capable of developing a continuous output of 600 h.p. 
at a speed of 540r.p.m., and is constructed of thin steel 
castings and light-metal alloys on a welded steel 
frame, thus making it possible to reduce the weight 
to about 18 lb. per brake horse-power. The casing is 
divided into two parts, one consisting of the baseplate 
and crankshaft bearings, and the other of the crank 
casing and cylinder block, the two being bolted 


is 


together. The cylinder blocks are fitted with liners 
of specially tough steel, arranged so that they 
A rubber 


|can expand towards the crank chamber. 
ring is inserted between the crank chamber and the 
cooling water jacket. The crankshaft is a one-piece 
mild-steel forging, while the crankpins are hollowin order 
to reduce the weight. The connecting rods are of forged 
steel, and the pistons consist of a light metal body 
and oil-cooled steel crown, and the cylinder covers of 
cast-iron. There are two inlet, two exhaust, one fuel, 
one safety valve and one starting valve per 
| cylinder, and these are mounted on the covers. The 
starting valves are fitted with air-pressure control, 
| while the fuel valve, which is driven off the camshaft, 
is of the spring-loaded needle type, and opens aut 
matically under a pump pressure of from 280 atmos 
pheres to 300 atmospheres. Fuel is injected into the 
combustion chamber through a multi-hole nozzle 
The exhaust valves are of heat-resisting steel and the 
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exhaust-valve chamber is water cooled. The speed | 
of the engine is controlled by an adjustable spring | 
governor, which is operated from the cab and also | 
acts as an emergency governor. The camshaft is 
driven by a chain from the clutch end of the crankshaft, 
and the air compressor and cooling-water pump are 
also driven from the same end. The compressor, 
which provides air for starting and _ braking, is 
driven by a crank on the main shaft. It is of the 
two-stage type, supplying air at a pressure of 112 Ib. 
per square inch for braking, and at 490 Ib. per square 
inch for starting, the change-over from one air vessel 
to another being automatic. If both vessels are 
charged it supplies air to the combustion air duct. 
The lubricating oil and piston oil pumps are also 
driven from the same end of the crankshaft. 

The engine transmits power to the road wheels 
through an hydraulic clutch and mechanical gear-box. 
A view of the clutch is given in Fig. 2, while its method 
of operation will be clear from Figs. 3 to 6. As will 
be seen, it consists essentially of a main casing, which 
is connected to the engine crank shaft and contains 
four cylinders arranged at right angles. 

As shown in Figs. 4 and 6, opposite pairs of cylinders 
are connected by pipes and a circular passage in the 
casing, this passage containing a regulating valve. The 
four pistons are all connected by sliding blocks to a 
crank on the output shaft, this shaft driving the 
primary shaft of the gear-box through a dog clutch and 
spring coupling, shown in Figs. 4 and 6. When the 
two valves are fully open, no resistance is offered to 
the passage of the working fluid, which therefore 
circulates freely between opposite cylinders, so that no 
power is transmitted to the output shaft. As the valves 
are gradually closed, however, resistance to the motion 
of the fluid is set up, and an increasing torque is exerted 
on the output shaft, until finally, the full power is 
transmitted by the fluid. The regulating valves and 
clutch are operated by a common lever, and after the 
valves are fully closed, the drive is taken on the clutch, 
thus relieving the hydraulic system of allload. The gear- 
box, which is of the normal mechanical type, is arranged 
to give locomotive speeds of 10 km., 25 km., and 60 km. 
per hour with the engine running at its rated speed. 
Gear changing is effected electro-magnetically, the 
wheels being always in mesh. The wheels and bearings 
of the gear-box are lubricated from a pump which is 
driven from the gear shaft. The cooling system is 
divided into three parts, which are designed to cool 
the circulating water and the lubricating oil of the 
engine and gear-box, respectively. It consists of 
tubular radiators, over which air is drawn from outside 
by fans. When the engine is running, the clutches 
and lighting circuits are supplied from-a dynamo, 
while when it is standing a storage battery is used 
for these purposes. The fuel and cooling water tanks, 
each of which has a capacity of one ton, are arranged 
at the sides of the locomotive outside the engine 
compartment. The cab is situated at the rear end 
of the locomotive, and is fitted with two control 
boards, one for either direction of travel. 
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CHLORINATED RUBBER. 


MANY attempts have been made recently to transform 
natural ‘rubber into derivatives possessing properties 
similar to those of nitro-cellulose and other paint 
bases. The most successful products of this kind have 
hitherto resulted from the action of chlorine on rubber. 
These have attracted attention as bases for the pro- 
duction of paints, lacquers and varnishes, and there is 
no doubt that where acid and alkali-resisting properties 
are desired, chlorinated rubber is a great advance on 
the materials hitherto used. The new chlorinated 
rubber known as Alloprene, lately introduced by 
Messrs. Imperial Chemical Industries, Limited, Mill- 
bank, London, 8.W.1, is stated to be the first solid 
product of its kind to be manufactured in this country. 
Alloprene possesses a number of interesting properties 
which should make it useful for a wide variety of 
industrial purposes. As at present produced, it is a 
white, fibrous material containing from 65 per cent. to 
66 per cent. of chlorine, and having a composition 
corresponding approximately to C,)H,;Cl,;, both 
addition and substitution occurring at the same time 
in the chlorinating process. It is porous and spongy 
with a very low bulk density, and is non-hydroscopic. 
It is claimed to be remarkably resistant to attack by 
acids and alkalis at ordinary or higher temperatures ; 
for example, concentrated nitric acid is stated to have 
practically no effect on Alloprene at 80 deg. C., to 
90 deg. C., and it is unchanged after heating with 
40 per cent. caustic soda solution for several hours. 
Hydrochloric acid at all concentrations does not attack 
it at temperatures up to 100 deg. C., and no 
discolorisation results from 98 per cent. sulphuric 
acid at ordinary temperatures even after several days’ 
contact. Alloprene is equally resistant to aqueous 
solutions of oxidising agents such as permanganate, or 
the hypochlorites and bichromates, and it can also be 
safely used in contact with such corrosive gases as 
oxygen, chlorine and sulphur dioxide. Furthermore, 
Alloprene shares with many other chlorinated products 
the property of non-inflammability. In prolonged 
contact with a naked flame it carbonises without burn- 
ing or fusing. 

In addition to the properties mentioned, Alloprene 
possesses a number of other properties which should 
assure it a market in the paint and varnish industry. 
Thus, it is soluble in all proportions in a wide range of 
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solvents at ordinary temperatures, forming colloidal 
solutions. These solvents include cheap hydrocarbons, 
the non-inflammable chlorinated solvents and a large 
number of vegetable oils, but it is insoluble in hot or 
cold water, alcohols or white spirit. It thus suggests 
itself as the base for paints for special service, such as 
corrosion resistance. In addition, its solutions possess 
valuable film-forming properties. Quick-drying solu- 
tions can be prepared by the use of a suitable solvent 
from the evaporation of which films similar to those 
produced from nitro-cellulose and cellulose acetate are 
obtainable. The product can be used, if desired, with the 
usual plasticisers, such as dibutylphthalate, butyloleate, 
and the natural and artificial resins. As a thermal 
insulator it is suggested that it might, with advantage, 
replace such materials as cork, slag-wool, horse-hair, 
kapok and even asbestos, where these materials are 
used for thermal insulation purposes. Alloprene is a 
non-conductor of electricity, and being also thermo- 
plastic under certain conditions, it may be moulded into 
sheets, blocks, &c. 








Tue Curcace, BrRLINGTON AND Quincy “ ZePpnyr”’ 
Train.—We would point out, in connection with the des- 
cription of the Zephyr train on the Chicago, Burlington 
and Quincy Railroad, given on page 191, ante, that this is 
fitted throughout with Timken roller-bearing axle-boxes. 


Import Duties on At.oys.—The Import Duties 
Advisory Committee have given notice of an application 
for the addition to the Free List of unwrought metal and 
alloys, in blocks, ingots, cakes, bars and slabs, containing 
more than 20 per cent. by weight of tin. Any represen- 
tation which imterested parties may desire to make in 
regard to this application should be addressed in writing 
to the secretary of the Committee, Caxton House (West 
Block), Tothill-street, London, 8.W.1, not later than 
September 24. 


Peace Memoriar Statvr, Curte.—A pamphlet out- 
lining the requirements of the Chilean Government in 
connection with a statue, over 12 m. in height, which it 
is proposed to erect to commemorate the peace and 
friendship existing between Chile and Peru, has been 
received from H.M. Consul-Genera] at Valparaiso by the 
Department of Overseas Trade, 35, Old Queen-street, 
London, 8.W.1. Designs and tenders are invited from 
United Kingdom firms able to undertake the work and 
such firms may obtain fuller particulars on application 
to the Department, quoting reference No. G.Y. 14,201. 
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THE LATE LIEUT.-COL. M. 
McC. BIDDER, D.S.O. 


WE note with regret the death of Lieut.-Col. Maurice 
McClean Bidder, D.S.O., which occurred on Sunday, 
August 26, as the result of a motor-car accident in 
Chelsea, on the previous Wednesday. Colonel Bidder, 
who was a director of Messrs. Kitson and Company, 
Limited, Airedale Foundry, Leeds, was born in 1879. 
He was the son of the late Mr. George Parker Bidder, 
Q.C., of Mitcham, Surrey, and a grandson of Messrs. G. 
P. Bidder and J. R. MeClean, both of whom served as 
presidents of the Institution of Civil Engineers. He 
was educated at St. Paul’s School, and, from 1897 to 
1900, received his engineering training at the Royal 
Indian Engineering College, Cooper’s Hill. Upon 
leaving College he served as a pupil first in the works of 
Messrs. Kitson and Company, and afterwards under 
Mr. George Macdonald, Chief Engineer of the Midland 
Railway. In 1902, he proceeded to Siam to take up 
the appointment of superintendent in the Royal 
Siamese Survey Department, which position he occu- 
pied for four years. Soon after returning home in 
1906, he took up consulting work in Westminster, 
sharing an office with his cousin, Mr. W. M. McClean, 


M.A., A.M.Inst.C.E. In 1912, he was appointed 
assistant managing director of Messrs. Kitson and 
Company, Limited. Ten years later he was made 


managing director, and became deputy chairman some 
time ago. In 1928, he left Leeds and came to London 
to reside. 

Colonel Bidder served for many years in the Royal 
Engineers (T.F.), and had attained the rank of Major 
when the European war broke out. In command of 
«a Royal Engineer signal section, he saw service in 
Gallipoli, Egypt, and Palestine, was mentioned in 
Dispatches four times, and, on January 1, 1917, was 
awarded the Distinguished Service Order. He was 
also promoted to the Brevet rank of Lieut.-Colonel. A 
former student of the Institution of Civil Engineers, 
he became an associate member on February 6, 1906, 


and was transferred to the rank of member on 
January 28, 1919. He was elected a member of the 
Institution of Mechanical Engineers in 1931. Colonel 


Bidder was also for many years a director and chairman 
of the London Committee of the Danish Gas Company. 








THE INTERNATIONAL UNION OF 
POWER PRODUCERS AND DIS- 
TRIBUTORS. 


Ir may be recalled that an organisation entitled 
the International Union of Power Producers and 
Distributors was formed some years ago to bring 
together those in different countries who are interested 
in the generation and distribution of power. Con- 
greases are held every two years in different centres, 
earlier meetings having been held in Rome, Brussels 
and twice in Paris. A report of the last Paris meeting, 
held in 1932, was given in ENGINEERING, vol. cxxxiv, 
page 482 (1932). The fifth Congress opened at Zurich 
on August 29. As there has been a certain amount 
of overlapping in the subjects dealt with by various 
international congresses in the past, successful negotia- 
tions have been carried through to subdivide the 
subjects into groups, and the Zurich congress dealt 
mainly with detail operation of power stations, 
transmission and distribution systems, and also with 
the business side of power factor and load curve 
improvement. We give below some account of the 
sections which are more interesting from an engineering 
stand point. 

Hypraviic Power OpEeration. 

In the past, those concerned with the construction 
of reservoirs for water-supply purposes have been at 
times much troubled by the necessity for arranging 
for compensation water to be passed, so as to prevent 
damage to the interests of mil] owners and others lower 
down the valleys concerned. This subject was dealt 
with by Monsieur R. Langlois, in a paper entitled 
“* Compensation Reservoirs for Hydraulic Installations.” 
In this paper, the author said that the earliest hydraulic 
power developments related to a number of small 
water mills placed along the courses of rivers; these 
mills had each a miniature dam, a head race and either 
& primitive water wheel or, later, some form of turbine. 
Such mills, called upon to operate at all times, used 
only a small body of water, and further, in flood times 
they usually had to be shut down owing to the flooding 
out of the headworks. Hydraulic works of an impor- 
tant character began to be constructed about 50 years 
ago, and up till the beginning of this century, owing 
to the limited demands for electricity, falls were 
equipped for a hydraulic output which could be 
disposed of with certainty at all times, and many 
were developed without any reservoir, for outputs 
characteristic of the dry season flow. This conception 
continued while certain installations were equipped 








latter were constructed at a low cost per kilowatt 
installed, the hydraulic side was operated at a constant 
load. The absence of any well-established system 
of electric-power transmission tended to give such 
stations a local character only. 

The desire towards the better utilisation of natural 
resources during the first 15 years of this century 
led to the evolution of a definite practice in the di 
tion of utilising a greater proportion of the water 
flow down a watershed. In France, before the war, 
such development proceeded rapidly, and in 1919 a 
law was i regarding watershed utilisation. In 
Canada, the United States, Switzerland, and Scan- 
dinavia, progress was also made in utilising a greater 
proportion of the water available and also regarding 
its co-ordination with power from thermal plant. 

In regions rich in water power, but where fuel is 
searce, or where fuel supply districts are linked up 
with hydraulic areas, the following principles are 
being adopted :—The hydraulic power is made the 
foundation of the supply to the system concerned, the 
thermal energy being used only for peaks or as a reserve. 
A hydraulie engineer who tries to adapt for the best 
results the curve of production of his plant to the 
load curve of his power demands, cannot usually handle 
one group only of hydraulic stations of the same type, 
but he tries to construct, within his watersheds or in 
others which may be correlated with them, power 
stations in cascade having different utilisation character- 
istics, namely: (1) Those of a type of which the fixed 
charges vary sensibly with the installed cost of the plant ; 
such stations must have as good a utilisation factor as 
possible and they should be designed to deal with the 
average flow. (2) Those stations where the fixed 
charges are not to any extent a function of the installed 
power, so that there is not the same necessity for a 
good hourly utilisation. In such cases not merely can 
a proportion of the base load be carried, but also, to a 
certain extent, the power required for the peak load 
can be produced. Such stations should each have a 
reservoir, and they either form part of the utilisation 
of a high total fall (this category including installations 
with a short head canal), or of those making use of a 
low fall equipped for an output much greater than that 
corresponding to the mean flow. 

To deal with peak loads above that available hydrau- 
lically, the engineer should consider the construction 
of thermal peak stations at a cost per kilowatt of 
installed plant lower than that of corresponding 
hydraulic power; but it should be noted that the use 
of important natural or artificial lakes enables seasonal 
water reserves to be created, obviating partly or wholly 
the use of thermal peak stations, the same results 
being obtained by interconnecting stations in different 
watersheds having different seasonal variations. 
Apart from those stations which have to work on the 
direct water flow, because they have no storage, 
those which have short or long time water reserves are 
capable of dealing with peak loads and thus their opera- 
tion entails troubles to those on the river lower down. 

The sharp variations in flow resulting from control 
by sluice valves for the purpose of operating a peak 
load station, can be very troublesome to mill owners ; 
when the station is shut down the mills have to 
shut down also, some time later it is true, since the 
water takes time to flow down; when there is a 
peak load the effect may be similar to that of a flood. 
Where there is a series of mills below such a station, 
there may be numerous complaints, often justifiable, 
forcing the owners of the station either to pay damages 
or take other action. The French Administration 
in its latest regulations for water-power concessions 
recognises the necessity for the control of tail water. 
One method of getting over the difficulty is to 
abandon sluice control of the station, thus sacrificing 
operating advantages ; the only technical and economic 
solution is to construct a new reservoir lower down to 
store up compensation water and prevent the flow of a 
rush of water at peak periods. Where there is a series 
of stations in a valley, the plant should be operated, 
as far as possible, to prevent excessive flows from the 
lowest, and the different owners should co-operate 
to this effect. Monsieur Laporte, the technical 
director of the Union Hydroelectric Company, has 
pointed out that a compensation reservoir can act as 
the lower basin of a pumping installation for peak load 
purposes, but in such cases the lower basin should 
have its level close to the tail water of the power 
station concerned, so that the pumps to supply a reser- 
voir further up the valley can be in the same station, 
the cost of the extra plant being thus reduced. Further, 
such compensation reservoirs can form part of a system 
for the regulation of flood water, or even for a system 
of works for navigation purposes; for flood duty 
such a reservoir stores up excess water to be later let 
out gradually. 

The author gave details of the calculations for the 
determination of the capacity of a compensation 
reservoir, based upon the operation diagram of the 





with thermal auxiliary generating plant. As the 
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Arrangements have to be made each day so that the 
flow of the following day can be handled, which flow 
naturally depends on the kilowatt hours to be pro- 
duced ; in times of fiood much water may flow over 
by-pass sluices above the power station, as it is not the 
normal function of a compensation reservoir to deal with 
irregularities in flow other than those due to the station 
operation. 

The author gave particulars of eight cases in France 
where compensation flow has been arranged ; in 
some instances the special reservoir itself supplies an 
auxiliary power station ; naturally the tail-water flow 
in such cases corresponds to that required for compensa- 
tion duties. One interesting example is that of the 
Egeuzon power station on the river Creuse at the 
northern limits of the Central Plateau in France. This 
station at certain seasons is shut down for some hours 
each day, and then used to the utmost to supply the 
peak, resulting in a rush of water down the valley. To 
cure this, an auxiliary reservoir has been formed below 
it, with an auxiliary power station using the compen- 
sating flow; this reservoir is to be enlarged by the 
heightening of its dam, to enable a pumping installa- 
tion to be added eventually; as the lower reservoir 
commences at the tail water level of the Egeuzon 
station, the pumps required, which will be fed with 
surplus power from other stations at off-peak times, will 
be situated inside the same building and it will be 
possible to utilise one or more of the pressure pipes. 
On the river Tarn a tributary,of the Dordogne at a 
power station at Pinet, the mean annual flow is 64 m. 
per second ; it has a headwater reservoir of 5,000,000 
cub. m., which enables the station to be operated with 
a peak load corresponding to 150 cub. m. per second. 
The mean operating head is 35 m., the tail water flows 
to a second reservoir of small capacity, and through 
a power station with a power absorbing capacity of 
30 cub. m. per second on a mean head of 16m. The excess 
therefore has to pass over the weir. The water then 
flows into a reservoir of 4-7 million cub. m. capacity, 
with a power station below operating at 14 m., mean 
head. The capacity of this reservoir is materially 
greater than that required for the least favourable 
conditions of peak-load flow, but the power undertaking 
concerned was able to utilise the favourable conditions 
of the site to obtain further storage, and in consequence 
water coming down at week-ends when the upper 
reservoir is full, can be utilised during the week for 
power generating purposes. 

Ick AcTION ON Dams. 

In a paper entitled “‘ The Action of Ice on Reservoir- 
Dams,” Mons. A. Haerrg, of the Swiss Association for 
Water Utilisation, dealt with the action of ice on 
masonry dams, studies of which question were initiated 
as the result of the very severe weather in 1929. There 
seemed to be extraordinary differences of opinion on 
the subject, some authorities have calculated that 
pressures up to 70 tons per metre length can exist, 
at the crest of a masonry dam. Italian regulations 
prescribe an allowance of 25 tons per square metre, at 
the surface of contact of the ice. Sr. Taccani in Energia 
Electrica, of September, 1932, claimed that even at a 
height of 2,700 m. (8,860 ft.) above sea level a thick- 
ness of 80 cm. compact ice is never formed, only one- 
half of this is observed. Thick ice is usually made up 
of porous breakable crystals, and it was suggested that 
the Italian Regulations should be based on one half the 
apparent thickness, further that a little variation in 
level tends to break off the ice and relieve the pressure. 
Details were given of the results of the examination 
of the ice formed against the dams of a number of Swiss 
and Italian high-level reservoirs, which investigations 
tended to confirm the views of Toccani. At the lake 
of Ill, the concrete at the crest is only 25 cm. thick, and 
yet no cracks have been found. When the frost is of long 
duration, the ice tends to stick on to the concrete wall, 
and when the water is lowered it leaves lumps of ice 
hanging on like brackets. Damage has been done to 
the surface of the concrete owing to this action. 

The depth of water in a reservoir affected the thick- 
ness of the ice formed, the greater the depth the thinner 
it was, and it also formed later. 

The large reservoir of Avino in Italy with a depth 
of 60 m., at 1,906 m. above sea level, had been known to 
be entirely free from ice at a time when a small lake 
fed by the larger, at a level of 1,845 m., with a depth of 
8 m. to 10 m. only, was frozen over completely. 
Mixtures of ice and snow have exceeded 2} m. im 
thickness. The author of the paper was of the opinion 
that too much importance should not be given to the 
question of ice pressure against a dam crest, as the ice 
was usually made up with layers of crystalline ice, 
wet snow and water. When the water was lowered, the 
ice tended to break into pieces at the line of contact 
with the concrete walls and with the banks. In 4 
number of cases damage had been done to isolated 
constructions in the reservoir, which trouble can be 
avoided by appropriate steps. 





station concerned, giving a useful graph. 


(To be continued). 
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| notions of ushering in a social millennium that was 
| just round the corner but with organising the wage 
| earners and using the power of organisation to secure 
| for them positive, practical and immediate benefits. 


LABOUR NOTES. 


[ue Ministry of Labour estimates that on August 20, 
1934, there were approximately 10,170,000 insured 
persons, aged 16 to 64, in employment in Great Britain. 
This was 34,000 more than a month before, and 
376,000 more than a year before. The improvement | [np the course of his presidential address to the annual 
in employment was most marked in the coal-mining delegate conference of the Amalgamated Union of 
industry, and there was also some improvement in the | Building Trade Workers at Dorchester last week, 
building and woollen and worsted industries. In the | Mr. Luke Fawcett said that the economy campaign 
shipbuilding and ship-repairing industry and in shipping | which the Government inaugurated in 1931, entailed 
service the improvement recorded in previous months | heavy losses on many of their members individually 
continued. In the jute industry, following upon the | and on the union. This mania for economy had cost 
termination of local holidays, there was @ substantial | the union at least 100,000/. What it had cost their 
reduction in the numbers registered as temporarily | members in privation and worry it was impossible to 
stopped. On the other hand, there was a further | tell. The so-called governmental and local economy 
decline in employment in the tailoring, boot and | was only one contributory factor to the grievous mis- 
shoe, cotton and motor-vehicle industries; a slight | handling of their livelihoods. It was bad enough to 








setback also oceurred in the iron and steel, pottery 
and hoisery industries and in the distributive trades. 





On August 20, 1934, the numbers of unemployed 
persons on the registers of employment exchanges 
in Great Britain were 1,598,338 wholly unemployed, 
456,841 temporarily stopped, and 81,399 normally in 
casual employment, making a total of 2,136,578. This 
was 10,318 more than the number on the registers 
at July 23, 1934, and 274,559 less than a year before. 
The net increase as compared with a month ago is 


accounted for by unemployed boys and girls who had | 


just left school. 
and girls registering for employment ordinarily occurs 
in the months of July and August, but the number 
registering this year was higher than usual, and resulted 
in an increase of 31,088 in the number of unemployed 
boys and girls as compared with the previous month. 
On the other hand, there was a decrease of 20,770 in 
the number of men and women on the registers as 
compared with a month earlier. The total number of 
unemployed persons on August 20, 1934, comprised 


1,692,319 men, 68,715 boys, 321,603 women and | 


53,941 girls. 





Of the persons on the registers on August 20, 1934, 
about 49 per cent. were applying for insurance benefit, 
and about 37 per cent. for transitional payments, 
while about 14 per cent. were uninsured or were, for 
other reasons, not entitled to benefit or transitional 
payments. 





Addressing the Trades Union Congress, which was 
opened at Weymouth on Monday last, Mr. A. Conley, 
the president, said that Trade Unionism might yet 
have to use more drastic means of making effective its 
demand for the 40-hour week—‘‘ and other of its 
claims.” It might have to resort to other methods if 
the Government, and the private interests which kept 
it in power, continued to stand in the way. He was 
not, he declared, using the language of menace, 
but simply stating the conclusion which representative 
officers of trade unions were being driven to by the 
pressure of events. Many were being compelled to 
ask themselves whether the best use was made in 
existing circumstances of the tremendous powers 
resident in the trade-union organisation. The pre- 
sentation and prosecution of wage claims, claims for 
shorter working hours, and other measures of general 
industrial application had been left to individual 
unions to press forward in limited application to their 
own industries or trades. Was it not wise and timely, 
he asked, to consider the simultaneous presentation to 
employers in all industries of a carefully-planned 
programme of wage increases and a standard of work- 
ing hours, which each union, or group of unions, with 


the assistance and guidance of the General Council, 
could make a matter of negotiation in the trades with 
which they were concerned ? 





Piecemeal wage movements, Mr. Conley went on to 
say, were on foot backed by the argument that more 
spending power must become available in the hands 
of the wage-earning classes in order to raise the standard 
of life and bring consumption up to the level of pro- 
ductive capacity. These sporadic and unco-ordinated 
movements should be linked together in a disciplined 
and ordered effort to carry the unions forward as a 
united body. No infringement of the autonomy of 
unions was involved. It was the logical next step in 
the development of the powers of Congress. Unity of 
action was required on the side of organised labour to 
meet the methods of obstruction, evasion and delay, 
and the skilful playing off of one body of workers 
against another, as practised by organisations of 
employers. Frustration and disappointment attended 
the action of individual unions, and national agree- 
ments were never as good as trade unions tried to make 
them, because trade union action was unco-ordinated. 
Tracie unionists were not concerned with chimerical 


An increase in the number of boys | 


be the sport and playthings of the whims and wiles of 

|the politicians and the victims of their changes of 
policy, but all that came on top of the chaos existing 
|in the building industry itself, and the whirling tide of 
|innovation which had flooded the industry during 
|recent years. Changes in building, in the kinds of 
building materials, in the methods of erection, and the 
use of new labour-saving machinery and devices had 
added enormously to the employment and unemploy- 
ment problems of their members. If ever an industry 
needed rationalising it was the building industry. 





| At present, Mr. Fawcett went on to say, the building 
| trade was experiencing one of its “‘ boom” periods. 
| Under the pressure of public opinion, the Government 
/and the local authorities had been compelled to make 
a serious drive for slum clearance and better housing 
| conditions, They were told that in some parts there 
was a shortage of bricklayers and of other skilled build- 
ing craftsmen. Who was to blame? It was time that 
the public authorities and those responsible for building 
got rid of the assumption that building operatives could 
be kept in cold storage, to be produced when required. 
|The present situation was a natural outcome of the 
| disorder and almost total lack of planning in the 
building industry. An inquiry into what might be 
| termed the labour supply of the industry would reveal 
|a truly pitiful state of affairs. If to-day there was a 
| shortage of building labour, the Government and the 
employers were responsible. Now that the Govern- 
ment and the local authorities were enormously con- 
cerned with building work, and their responsibility in 
this connection was increasing, the need of reorganising 
| and re-fashioning the building industry on the lines of 
| a public service was becoming more and more apparent. 
| The demand for a national housing commission grew 


in volume and intensity. 





The conference unanimously adopted the following 
resolution: ‘‘ That this conference reaffirms its pre- 
| vious decision in favour of the 40-hour week without a 
reduction in the weekly rate. To this end, it considers 
| the executive council should initiate a campaign among 
| the membership explaining the need and desirability 
| of the 40-hour week, and place a demand before the 
|master builders.” The International Federation of 
Metalworkers, at a meeting in London, also passed a 
resolution on the subject of working hours. The 
resolution declared that, considering that the present 
crisis could not be overcome without radical changes 
in organisation, the reduction of weekly working hours 
to 40, maintaining wages at the 48 hours’ level, was 
necessary. 





At the conference in Dorchester of the Amalgamated 
Union of Building Trade Workers, a resolution was 
proposed that before accepting any further reductions 
in the sliding scale, the 2d. per hour reduction should be 
restored. In the course of the discussion which 
followed, Mr. Hicks announced that the executive of 
all the building trade unions are to meet on September 
14, to review the question of wages. 








| In accordance with the decision of a special delegate 
| conference, the executive of the South Wales Miners’ 
| Federation gave notice on September 1, of their inten- 
| tion to cease their employment on September 30, in 
| the event of the employers failing in the interval to 
accept the award on the wages question of the National 
Industrial Board. The coalowners, it will be recalled, 
declined to appear before the Board, and in their 
absence, it gave the miners an increase in subsistence 
allowances and minimum wages. The representatives 
of the men asked the coalowners prior to the special 
delegate conference for an opportunity jointly to 
discuss the Board’s award, and were told that it was 
not convenient to arrange such a meeting before 
September 18. According to Mr. Oliver Harries, the 
general secretary of the South Wales Miners’ Federation, 





unless an agreement is reached while the notices are 
maturing, there will be a stoppage on September 30. 
“ But,” he told representatives of the Press: ‘‘ We 
shall meet the owners in the meantime and we are hope- 
ful that it will not be necessary to call a strike. The 
meeting with the coalowners will probably take place 
on September 18, and if agreement is reached, the 
notices can be withdrawn at any time.”’ The dispute 
affects 130,000 men. 





Whether the strike of American textile workers is as 
complete as the United Textile Workers hoped. it 
would be is a question for which, at the time of writing, 
it is not easy to find a reliable answer. But in the 
absence of mediation, it should be very nearly “ effec- 
tive,” in the trade union sense, by the end of the week, 
The trade union’s demands certainly do not err on the 
side of moderation. According to the Times corre- 
spondent at New York, they are :—(1) A 34-hour week 
with 40 hours’ pay; (2) the establishment of a 
maximum work load in the industry; (3) reinstate- 
ment of all workers discharged for union membership 
in violation of N.R.A., Section 7a; (4) recognition of 
United Textile Workers as the employees’ bargaining 
agency; (5) the appointment of an arbitration 
tribunal to settle all disputes which the two sides are 
unable to compose. 





A resolution adopted by the International Federation 
of Metalworkers, at its meeting in London, requested 
the League of Nations to take into consideration the 
draft convention aiming at the general supervision 
of the production and export of war munitions, now 
in the hands of Mr. Arthur Henderson ; and called upon 
the organisations affiliated to the Federation to con- 
centrate their efforts in the fight against Fascism, 
which, it stated, not only destroyed the liberty of the 
working class, but also increased the danger of war. 
The congress also carried unanimously an addition 
to the resolution by the British delegates expressing 
the opinion that peace and disarmament could be 
secured only through a collective pact under the 
League of Nations. 





Dr. Schacht, the German Minister of Economic 
Affairs, has issued an Order forbidding re-distribution 
of labour, or its transfer from one district to another 
or from one branch of industry to another, except with 
the approval of the President of the Board of Labour. 
This step, it is stated, has become necessary in order 
to prevent a flight of labour from some branches of 
industry in which, owing to lack of supplies of raw 
material, short time is being worked. 





The heads of the Italian National Federations of 
Industry met in Milan on Saturday last, for the purpose 
of considering the methods to be adopted in the 
coming months to combat unemployment. The Times 
correspondent states that it was decided (1) to 
extend to all industries the shift system in such a way 
as to secure that the maximum number of workers 
shall be afforded the chance of employment; (2) to 
shorten the working time-table in all industrial under- 
takings ; (3) to abolish overtime ; (4) to order piece- 
work so that the duration of work be in relation to its 
yield ; (5) to control, especially in the textile indus- 
tries, the work done by machinery ; (6) to control the 
use of machinery. The reorganisation of the labour 
exchanges was also recommended in order to secure 
greater efficiency from them. 





At a meeting held in Kobe, of the Japanese Seamen’s 
Union, resolutions were adopted demanding the fol- 
lowing reforms, among others :—Establishment of the 
eight-hour day on board ship; regular increments in 
wages twice a year; restoration or introduction of 
various bonuses and special allowances, e.g., end-of- 
year bonus, voyage allowances, hold-cleaning and 
boiler-cleaning allowances, allowances for dangerous 
work, allowances for loading and unloading cargoes 
outside regular hours, &c. ; establishment of a minimum 
manning scale and increase in crew strength to former 
levels; improvement of meals and standardisation 
of the extra pecuniary allowances for food ; increase 
of the engine-room staff and introduction of holidays 
with pay for the crews on board vessels with Diesel 
engines ; improvement in the conditions of labour and 
treatment of crews on board Government-owned vessels ; 
abolition of differential minimum wages according to 
size of vessel; rapid revision and enforcement of the 
Seamen’s Code ; and establishment of a leaving-bonus 
system. The meeting emphasised the importance of 
putting the resolutions into effect, as a means of 
preventing the exploitation of labour, increasing crews’ 
efficiency, and promoting harmonious relations between 
shipowners ond seamen, The total membership of the 
union at the end of 1933 was 98,340. 
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necessary correction is made by increasing the 
moment of the restoring couple as the pressure increases. 
For this purpose the balance weight is not bolted 


AND INTEGRATING 


COMPANY, 


We have on previous occasions illustrated an | directly to the ring tube, but is attached to it by a 
described examples of the ring-balance instruments | thin-steel strip, which, when the flow is zero, passes 
made by Messrs. Drayton Regulator and Instrument | through the axis of the knife edges and so exerts no 





Company, Limited, of West Drayton, Middlesex, for | 


indicating and recording pressure and vacuum, as 
well as the differential pressure produced by flow in| 
Pitot tubes, orifice meters, Venturi meters, &e. On 
page 261 of our 135th volume (1933), for instance, we 
dealt with the use of a pair of ring-balance meters 
for keeping the flow of two fluids in a constant ratio | 
irrespective of the rate of flow The principle of 
the ring-balance type of instrument for the indication 
of pressure or vacuum is extremely simple. It com 
prises a U-tube in the form of a ring, balanced on knife 
edges so that it can turn in a vertical plane. Inside 
the ring at the top is a partition dividing the ring | 
tube into two parts, to one of which the pressure i 
admitted while the other part is open to the atmo 
sphere. The ring tube is half-filled with mercury or a | 
lighter liquid, to suit the pressure to be measured, | 
and the displacement of the liquid by the pressure | 
causes the ring tube, to tilt by an amount proportional | 
to the displacement and thus to the pressure. A| 
restoring couple is applied by a fixed weight attached | 
to the ring tube, and a pointer, also attached to the 
ring gauge, moves over a uniformly divided seale on | 
which the pressure can be read. Recording mechanist | 
of the dise or strip-chart type can, of course, be fitted 
' 
| 


When an instrument of this type is required to 
indicate the rate of flow in conjunction with, say, an 
orifice meter, the two parts of the ring tube must be 
connected on opposite sides of the orifice, the displace- | 
ment of the fluid in the ring then being proportional 
to the pressure difference. The flow, however, is pro- 
portional to the square root of the pressure difference 
and as it is still desirable to employ a uniform) 
divided scale it is necessary to arrange the instrument 
so that the tilt of the ring tube is proportional to the | 
square root of the displacement of the liquid in it| 
instead of being directly proportional to the displace- | 
ment. In the ring-balance flow meters of Messrs 
Drayton Regulator and Instrument Company, Limited, 


restoring couple. 

One of the firm’s ring-balance recording and integrat- 
ing flow meters of this type is illustrated in Figs. 1 to 7 
on this and the opposite pages. As clearly shown in 
Figs. 1 and 3, the steel strip rests against a smooth cam 
surface, which is attached to and moves with the ring 
tube, so that, as the latter turns owing to the increased 
displacement of the fluid, the steel strip is deflected out- 
wards and the balance weight acts at an increasing 
radius. In this way the angular movement of the 
ring tube can be made proportional to the square root 
of the fluid displacement, and hence directly propor- 
tional to the flow. 


To render the instrument recording it is only necessary | 


to attach an arm to the ring tube and connect this 
through suitable multiplying gear to a pen arm. The 
pen mechanism is shown on the left in Fig. 1 and 
can also be distinguished in Figs. 2 and 3. Records 
can be made either on a paper disc or strip chart, the 
instrument illustrated being intended for the former 
type of record. In each case, the recording mechan- 
ism can be driven by clockwork or by a synchronous 
motor, if a frequency-controlled electric supply is 
available. The most interesting part of the instru- 


ment is, however, the integrating mechanism, details | 
of which are separately illustrated in Figs. 4 to 7. The | 


principle will be most easily followed from the isometric 


| sketch reproduced in Fig, 4. 
From Fig. 5 it will be seen that an arm attached | 
to the ring tube is connected by a link to another arm | London, W.C.2, the world consumption of tin during 


of the same length which is, in turn, connected to a 
cam. The latter is mounted on pivot bearings, in- 
dicated in Figs. 4 and 7, so that, with the arrangement 


described, its angular movement is identical with that | 


of the ring tube. The cam is designed so that its 
radius diminishes uniformly over the whole range of 
angular movement, as is most clearly shown in Fig. 5, 


connected to the counting wheels. The actual contact 
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Fig. 3. 





| between the weighted lever and the edge of the cam 
is made through a roller mounted on the edge of the 
lever and indicated in Figs. 4 and 7. Under the 
weighted lever, and at right angles to it, is a shaft 
carrying an eccentric cam and as this shaft is rotated 
by a synchronous motor the weighted lever is raised 
} and allowed to fall back at regular intervals. It will 
| be obvious that the extent of the downward move- 
ment depends upon the position of the cam, being zero 
when the roller is resting on the part of the cam having 
the greatest radius and being a maximum when the 
cam is turned so that the part of it having the least 
radius comes under the roller. As the counter wheels 
are operated by the downward movement of the 
| weighted lever and are not affected by the upward 
movement it will be clear that, by suitably designing 
| the lever and cam, the counter can be made to measur 
| the total flow in any desired unit. To correct for any 
| inaccuracy in the integrator, screw adjustment is pro- 
| vided, as shown dotted in Fig. 6, to enable the cam to 
be turned about its axis independently of the operating 
lever; by turning the cam in a clockwise direction, as 
drawn in Fig. 5, the integrator reading would b« 
increased, and vice versa. 

The design of the case in which the whole mechanism 
is enclosed is clearly shown in Figs. | and 2, and it will 
be noticed that the front cover is glazed so that the 
record and counter can be examined without opening 
it. The cover is hinged to give easy access to the 
mechanism. 











| Wortp Consumption or Trx.—According to statis 
| issued by the Hague office of the International Tin 
| Research and Development Council and forward: 
us, by the London office, Manfield House, 378, St: 


ind, 
the 
| first six months of 1934 was slightly above the same peri 

| in 1933, the respective figures being 58,774 tons con t 
| with 58,394 tons. These constitute a considerat 
| crease over 1932 when the first six months’ consun 
| was 53,492 tons. During the 12 months endin: 

| 1934, the total consumption of tin in the United Kir 
|}was 20,451 tons, azainst 17,704 tons in the prev 


| 12 months. Corresponding figures for the United 5 


_ 


jand on the edge of the cam rests a weighted lever | were 55,934 and 41,419 tons, for France 9,608 an: 


| tons, and for Germany 11,128 and 9,035 tons. 
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STEMMING MATERIALS. 


Ir is a mistake to assume that the adoption of 
methods which enhance the safety of mine workers 
necessarily involves increased working costs. Indeed, 
when it is considered that an increase of safety is 
usually synonymous with increased efficiency, it might 
logically be expected that the introduction of safety 
measures leads in the long run to more economical 
working. ‘‘ Safety pays!” is a slogan: for the mine 
official for which it is not difficult to find concrete 
justification. However, a coal mine is like any other 
business undertaking; there is not much time for 
experiments, the routine of getting the coal, keeping 
up output in relation to costs, usually precludes much 
attention being given to other matters. It is evident, 
therefore, that there is need of an independent organisa- 
tion, adequately equipped, to undertake all those 
investigations which arise in connection with safer 
working of mines. This organisation, of course, is 
provided by the Safety in Mines Research Board, 
whose activities cover all aspects of mining. Yet it is 
only fair to add that their work is only made possible 
by the whole-hearted co-operation of colliery companies 
in various parts of the country. 

An example which illustrates happily the above 
observations is to be found in the results of investiga- 
tions carried out by the Sub-Committee appointed by 
the Safety in Mines Research Board in relation to 
methods of shot firing in coal mines and recently pub- 
lished as Paper No. 84.* 

Field experiments were commenced under Professor 
J. A. 8. Ritson, of Leeds University, in 1927, and pre- 
liminary reports on some of the work have already 
appeared in the Transactions of the Institution of 
Mining Engineers. 

During the early part of the experiments, it had been 
noticed that the clay stemming was often ejected from 
a shot-hole not only in the case of a “ blow-out,” but 
also when the shot was effective. Enquiries among 
engineers and underground officials elicited the fact 
that considerable doubt existed regarding the com- 
parative merits of clay and other materials for stem- 
ming, and further as regards the minimum amount 
of stemming necessary to prevent a blown-out shot. 
It was accordingly decided to study both these aspects. 

Clay, which possesses a number of obvious advant- 


ages as a stemming material, has been used almost 


universally in coal mines for this purpose; usually, 
s found in the mine or locally on the surface, and 
has been accepted without question as the best material 
use. Stone or rock dust drillings are used in some 
llieries for stemming dipping holes, and in most 
talliferous mines. Sand was recommended and 


“Safety in Mines Research Board, Paper No. 84. 

miming Materials.” By J. A. 8. Ritson and H. 

“taflord. London : H.M. Stationery Office, Adastral 
House, Kingsway. [Price 6d. net]. 























used for vertical shot-holes in German quarries over a 
hundred years ago, so that its uge cannot be claimed to 
be new. The use of loose sand is, however, too difficult 
to be practicable in general underground work. Never- 
theless, experiments showed that sand gave the best 
results. Thus, in the tests to ascertain the minimum 
length of stemming necessary to prevent shots from 
blowing out, the following p Faun were obtained :— 
Clay, over 44 ft. ; limestone or shale dust, 2} ft. to 2? ft.; | 
sand, 14 ft. to 1} ft. 

An important observation made during this series of 
tests was that providing the amount of explosive used 
was correctly proportioned to the amount of work to 
be done, the amount made no difference to the length 
of the particular class of stemming required. Since the 
stemming of horizonta] shot-holes with sand or dry 
stone dust cannot very easily be carried out in practice 
the effect of stemming with alternate lengths of sand 
and clay was investigated, the clay being used to pack 
the sand into position. It was found that when the 
lengths of sand totalled over 1} ft., the stemming held ; 
but that when the sand was less than this amount, the 
stemming was ejected even though there was more 
than 2 ft. of clay stemming in addition. Similarly, 
with stone dust and clay in alternate lengths, when the 
total length of stone dust was less than 2 ft., the 
stemming was ejected. 

Since it appeared from observation that shot-firing 
in coal with clay stemming produced fewer “ blow- 
out” shots than the quarry experiments indicated, it 





was decided to conduct a series of experiments in coal. 
The results showed that although much less stemming 
was required in coal than in hard limestone, the relative 
lengths of the different materials necessary to prevent 
blowing out of the stemming were approximately the 
same; the figures found for coal being as follows :— 
Clay, 1} ft. to 2 ft.; stone dust, ? ft. to 1} ft.; sand, 
? ft. to 1 ft. 

The superior properties of sand having thus been 
established, it remained to find a suitable binding 
material. Clay which has, as already mentioned, the 
advantage of being found in most mines or on the 
surface, where it can be obtained easily and cheaply, 





is undoubtedly the best binding material; although 
it should be noted that not all clays are satisfactory. | 
Thus, china clay proved very good, also certain local | 
surface clays, but fireclay was found to be unsatis- | 
factory. China clay will bind sand effectively in the | 
proportion of four parts of sand to one of clay, whilst | 
with average surface clay, three parts of sand to one | 
of clay may be taken. The best stone dust tested made | 
a satisfactory mixture with two parts of stone dust 
to one of clay. 

Tests were made of all the mixtures by firing shots | 
both in hard limestone and in coal, and it was found | 
that a mixture of three parts of sand to one of clay was 
almost as effective as sand alone ; there was very little | 


to be gained by increasing the sand above this pro- 
portion. 

The addition of 3 to 5 per cent, of calcium chloride, 
according to conditions in the mine, keeps the mixture 
of sand and clay moist, enabling it to be stored without 
deterioration for several months. 

The efficiency of sand and clay stemming has been 
demonstrated to mining engineers in a number of 
mining areas, and as a result, it has been adopted 
widely and satisfactory results are being obtained. 
Although the minimum amount of stemming required 
depends upon the hardness, or toughness, of the rock 
blasted, 24 in. of this stemming is sufficient to prevent 
shots being blown out from any rock likely to be 
encountered in colliery work ; 12 in. to 15 in. of sand and 
clay stemming has been found sufficient in coal of 
average character. 

Finally, the observation made at the beginning of this 
note, that “‘ Safety pays!” finds its justification in a 
number of examples from practice given in the paper. 
One of these may here be quoted: “ The stemming 
was used in stonework in seven different seams of coal 
over a period of six months, the total output for the 
period being 335,000 tons of coal. Comparing the 
amount of explosive used during this period with that 
used during a similar period in the previous twelve 
months, the reduction effected was 33 per cent. . . .” 








COMBINED ISOLATING AND SAFETY 
VALVE. 


Casks have been reported in these columns from time 
to time of accidents of varying severity caused by the 


| accidental admission of steam from a high-pressure 


boiler to an apparatus constructed for a low pressure 
only. Low-pressure installations occur in a very wide 
range of industries, in which they are chiefly used for 
process work, and usually on such a scale that it is 
not practicable to provide a special boiler to steam 


|them. The safeguards against accident due to the 


bursting of pipes or vessels generally consist of a reduc- 
ing valve on the high-pressure pipe, followed by a safety 
valve on the low-pressure side. Should there be a 
failure of the reducing valve, however, and high- 
pressure steam get through to the vessel, damage may 
occur to the latter due to the time lag of the safety 
valve in relieving the pressure. A more positive 
device is thus indicated as desirable, and this has been 
met by the production, by Messrs. Sir W, H. Bailey and 
Company, Limited, Albion Works, Salford, Manchester, 
of a combined safety and isolating valve which not 
only automatically cuts off the steam supply when 
there is an excess of pressure, but interrupts it also 
when there is a sudden rush of steam caused by the 
bursting of a pipe or vessel, that is, no further escape 
of steam will take place from the damaged part after 
the first momentary discharge. 

The new valve, which has been named the “ R.I.8.” 
safety valve, is of simple construction. The body 
is of the spherical type usually found in an ordinary 
straight-through stop valve, but a second chamber is 
formed under the cover which carries the safety valve 
discharge branch. The safety valve is situated in this 
chamber and the cover consists of a column containing 
its loading spring with adjusting and locking devices. 
The safety valve spindle is prolonged below the valve 
seat and carries the isolating valve the seat of which is 
on the underside of the usual division between the inlet 
and outlet branches of the straight-through part of 
the body. The spindle is further prolonged below 
the isolating valve into a guide formed in a bottom 
cover on the body. It will be realised that the safety 
valve and the isolating valve are at a fixed distance 
apart and their respective seats are spaced so that 
when one valve is closed the other is open. The 
isolating valve is on the reducing valve side, or inlet 


| side, of the division and the safety valve on the outlet 


side, that is, virtually on the supply pipe to the low- 
pressure vessel. 

In normal working, the isolating valve is wide 
open and the safety valve is closed. If excess pressure 
occurs at the inlet from any cause, the safety valve 
immediately opens and, as it is of the high-lift type, 
pulls the isolating valve on to its seat. The steam 
supply to the vessel is thus cut off and the pressure 
on it is relieved by the opening of the safety valve. 
Should a pipe or vessel on the outlet side rupture under 
normal pressure, the resultant sudden increase in 
velocity and volume of the steam supply shuts the 
isolating valve and at the same time opens the safety 
valve so that an additional outlet is provided for the 
escape of any steam remaining in the faulty system. 
The isolating valve will remain closed as long as any 
pressure exists on the inlet side, but is forced open 
again by the safety valve spring and takes up its 
normal working position when the control stop valve 
on the high-pressure steam supply pipe to the reducing 
valve is closed. The “ R.1LS.” valve is at present made 
in five sizes to take connections ranging from } in. to 
2 in..in diameter. 
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ENGINEERING TRAINING AND 
EDUCATION. 


Northampton Polytechnic Institute.—Prospectuses of 
the full-time and evening courses in mechanical, civil, 
aeronautical and electrical engineering and electrical 
communication, available at Northampton Polytechnic 
Institute, St. John-street, London, E.C.1, have recently 
been issued. These contain full particulars regarding 
syllabuses, examinations, fees, scholarships, and other 
information required by intending students. Day 
classes will commence on October 1, and evening classes 
on September 24. Copies of the prospectuses can be 
obtained on application to the secretary at the address 
given above. 

Department of Aeronautics, Imperial College. 
received the syllabus of the Department of Aeronautics, 
Imperial College of Science and Technology, South 
Kensington, London, 8.W.7. The school is in the main 
a post-graduate one, and the course includes instruction 
in aerodynamics, aircraft design, materials of aircraft 
and aero-engine construction, aircraft structures, 
engine design, and air navigation and aircraft instru- 
ments. Copies of the pamphlet and further particulars 
can be obtained from the director, Professor L. Bair- 
stow, C.B.E., F.R.S, 








CONTRACTS. 


Messrs. Toe Enouisn Exvecrric Comrany, Limirep, 
Stafford, have received an order from the Danish State 
Railways for the complete electric control equipment 
for 20 motor and 10 trailer coaches. The control equip- 
ment will be of the “ all-electric camshaft " type, which 
8 Operating successfully on suburban systems in Madras, 
Bombay, Cape Town, Vancouver, and in Japan and other 
parts of the world. This order follows the contract 
placed in July, 1932, for the complete electric-traction 
equipment for 42 motor and 21 trailer coaches, in con- 
nection with the electrification of the Copenhagen 
suburban hnes. Owing to the success of the first scheme, 
it has been decided to extend thc electrification from 
Hellerup to Holte. 

Messrs. Tae British THomson-Hovston Company, 
Limir=p, Crown House, Aldwych, London, W.C.2, have 
seoured contracts from the Southern Railway for the 
supply of Mazda lamps for the year ending August, 1935, 
and from the General Post Office for the supply of Mazda 
lamps for the next eight months 





Mrasrs. Tue Parsons Or. Enoine Company, Limiren, 
Town Quay Works, Southampton, are supplying two 
emergency generating sets to Messrs. John Brown and 
Company, Limited, Clydebank, for installation on the | 
new Cunarder, No. 534 Each plant comprises an | 
8-evlinder Parsons kerosene engine ~< an output of 
150 h.p. to 160 h.p., at 850 r.p.m., direct-coupled to a 
75-kW, 225-volt, British Thomson-Houston generator. 

Messrs. J DaAMPNEY AND Company, Lamrrep, 
Britannic Works, Newcastle-upon-Tyne, recently supplied 
over 1,000 gallons of their ‘* ApeXioR " compound for 
the 24 Yarrow-type, high-pressure, water-tube boilers, 
three double-ended, Scotch-type, marine boilers, and for 
the turbine blading, rotors and interior surfaces of the 
casings of the new Cunarder, No. 534. They have now 
received an order for the application of ‘ ApeXioR 
No. 3" on the hull of the liner at the stern in way of 
the propellers, two coats to be applied over an area of 
6.000 aq. ft 


Messrs. Hartanp and Wotrr, Limirep, North 
Woolwich, have received an order from the Director- 
General of the India Store Department for a lightship | 
for Bahrein harbour. The vessel will be 70 ft. long by 
27 ft. by 13 ft. 6in. The same firm have received orders 
from the Crown Agents for the Colonies for two 50 ft. 








|of lead-covered V.I.R. cables of various types. The 


by 16 ft. by 6 ft. 6 in. steel hopper lighters for the 
Mauritius 
PERSONAL. 
Me. PD. L. Houtis Wiiatams, D.Sc., A.F.R.Ae.S., 
ehief designer for Messrs. Fairey Aviation Company, 


Limited, Hayes, Middlesex, has resigned that position | 


to become chief designer to Messrs. General Aircraft, | 
Limited, Croydon. 
The Gattoway Water Power Company announce | 


that Mr. F. H. Williams, M.Inst.C.E., has been appointed 
manager of their works in Galloway, and Mr. John 
Warnock has been appointed assistant manager. 

We are informed by Messrs. Sternol, Limited, Royal 
London House, Finsbury square, E.C.2, that Sim Tomas 








- . October 31. (Ref. No. A.Y. 12,600.) 
Wttrorp, K.C.M.G., has j vined the board of the company. , 7 , (me = a ; 
Electric Rail Coaches.—The supply of 11 electric 
coaches for the Pireus-Perama line. The Hellenic 
Ruran Water Scrrry tx Scotritanp.—The Rural | Electric Railway Company, Athens; October 17. 


Water Supplies Act, 1934, empowered the Department of 
Health for Scotland to contribute, to an extent not 


en l 
exceeding 137,5001., towards expenses to be incurred by iron pipe fittings for the year 1935. The Singapore 
local authorities in providing or improving water supplies Municipal Water Department; November 5. (Ref. 
in rural localities. The department has now completed No. G.Y. 14,236.) 


an examination of the applications submitted by county 

and town couneils, and has made a provisional allocation 

of grant The maximum grant which is offered in 

respect of any scheme is 25 per cent. of the capital cost, 

and, for special districts in counties, it is a condition of 

grant that the county council shall contribute not less | 
than the grant offered by the department, or a sum equal 

to the rates on the works, where these exceed the grant 

offered. 


We have | 


|of the 


| The North Western Railway, Lahore, India ; September 
| 26. 


| Noe on the Caspian Sea. 


(Ref. No. G.Y. 


for the year 1935. 
Department ; 


to receive quotations from United Ki 
turers of brass sheets and rods. 


EN 


GINEERING. 


TENDERS. 


WeE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference numbers 
appended being quoted in all cases. 


ply of various types of springs 
ninsula Railway. The 
October 1. (Ref. No. 


Steel Springs—The sup 
required for the Great Indian Pe 
| Indian Stores Department, Simla ; 
G.Y. 14,210.) 


Trolley Wire.—The supply of 2} tons of hard-drawn 
| copper trolley wire. Tramways Engineer, Dunedin City 
Corporation, New Zealand; October 12. (Ref. No. 
|G.Y. 14,208.) 


Buffer Guides.—The supply of cast-steel buffer guides 
| for railway coaches. Viacao Ferrea do Rio Grande do 
|Sul, Brazil; October 10. (Ref. No. G.Y. 14,219.) 


Electrical Power Plant.—The supply and erection of 
a 3,000-h.p. power plant, comprising two water turbines, 
jeach of 1,600-h.p., direct-coupled to 1,250-kVA alter- 
|nators. Also transformers, pm on street-lighting equip- 
|ment, direct-current generator, &c. The Municipality 


}of Quito, Ecuador; within 90 days of August 15. 
| Ref. No. A.V. 12,589.) 

Electric Transmission Equipment.—The supply of 
| cables, switchgear, transformers, poles and brackets, 


insulators, lamp-standards, &c., in connection with the 
installation of overhead and underground transmission 
lines at the town of Barrages. The Egyptian Ministry 
Interior, Cairo; November 3. (Ref. No. A.Y. 


2,5 


12,591.) 


Dynamometer Sets.—The supply of two dynamometer 
sets to operate on 12-volt direct-current, and one set 
to operate on 32-volt direct-current, with outputs of 
125 milliamp. at 1,250 volts; also 6 sets to operate on 
12-volt direct-eurrent with outputs of 100 milliamp. at 
400 volts. The New Zealand Post and Telegraph Depart- 
ment, Wellington; November 1. (Ref. No. A.Y. 
12,592.) 

Liquid Fuses.—-The supply of three 110-kV liquid fuses, 
together with fittings, and three spare fuses. The New 
Zealand Public Works Department, Wellington ; October 
16. (Ref. No. A.¥. 12,593.) 


Tachometers.-The supply of tachometers, complete 
with stroke counters to be fitted on Diesel or semi-Diesel 
engines. The Egyptian Ministry of Public Works, 
Cairo; September 29. (Ref. No. A.Y. 12,594.) 

Plates for Boilers—-The supply of copper and steel- 
plates for locomotive boilers. The South African Rail- 
ways and Harbours Administration, Johannesburg ; 
September 24. (Ref. No. G.Y. 14,223.) 


Small Tools.—The supply of small and hand tools. 


(Ref. No. G.Y. 


Bridgewort.—The supply of bridgework for the Naauw- 
oort-De Aar and Springfontein-Naauwpoort sections. 
he South African Railways and Harbours Administra- 

tion, Johannesburg ; October 8. (Ref. No. G.Y. 14,224.) 


Steel Filing Cabinets._-The supply of steel filing cabi- 
nets. The South African Union Tender and Supplies 
Board, Pretoria ; September 28. (Ref. No. G.Y. 14,228.) 


Boiler Tubes, &c.--The supply of boiler tubes and 
superheater elements required for the Jodhpur Railway. 
The Indian Stores Department, Simla; September 23. 
(Ref. No. G.Y. 14,231.) 


Port Works.—The construction of port works at Deh- 
The Ministry of Communica- 


14,226.) 


tions, Teheran, Persia. (Ref. No. G.Y. 14,233.) 
Transformer Substation Equipment.—The supply of 
substation equipment, consisting of 6,600-volt feeder 


cubicles, transformer plant and high and low-tension 
switchgear. The State Electricity Supply and Tele- 
phones Administration, Montevideo, Uruguay. October 
19. (Ref. No. A.Y. 12,602.) 


Lead-covered V .I.R. Cables.—The supply of 97,500 metres 


State Electricity Supply and Telephones Administration, 
Montevideo, Uruguay. October 29. (Ref. No. A.Y 
12,601.) 


Galvanised Wrought-Iron T'ubes.—The supply of gal- 
vanised unsocketed wrought-iron tubes. Singapore 
Municipal Water Department. November 5. (Ref. No. 

The supply of about 14,000 knife, 


G.Y. 14,235.) 
Electric Switches. 4 

rotary, and other switches. 1e State Electricity Supply 

and Telephones Administration, Montevideo, Uruguay ; 


14,239.) 


Malleable-Iron Pipe Fittings.—The supply of malleable- 


Stop and Bib Cocks.—-The supply of stop and bib cocks 
The Singapore Municipality Water 
(Ref. No. G.Y. 14,234.) 


November 5. 


Brass Sheets and Rods.—A firm in Riga, Latvia, desires 
manufac - 
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LAUNCHES AND TRIAL TRIPS. 


‘Hat Hene.”—Single-screw passenger and cary 
steamer for the Chinese coastal service ; triple-expansio: 
engine. Launch, August 23. Main dimensions, 325 fi 
by 47 ft. by 25 ft. Built and engined by Messrs. Bar: 
Curle and Company, Limited, Whiteinch, Glasgow 
the order of the Chinese Government Purchasing Co 
mission. 

“ JuTLANDIA.”—Twin-screw passenger and 
motorship ; Burmeister and Wain double-acting two 
stroke Bizeel engines. Launch, August 11. Main 
dimensions, 425 ft. by 61 ft. by 36 ft. Built by Messrs. 
Nakskov Shipyard, Limited, Nakskov, Denmark, for 
Messrs. East Asiatic Company, Copenhagen. 

“ Atice Rospert.’’—Cargo steamer for carrying bananas 
from Conakry, French West Africa, to French ports ; 
steam propelling engine supplied by Messrs. Frederiksstad 
Mek. Verksted, Frederiksstad, Norway. Trial trip, 
August 15. Main dimensions, 290 ft. by 48 ft. by 
25ft.2in. Built by Messrs. Nakskov Shipyard, Limited, 
Nakskov, Denmark, for Messrs. Compagnie Franco- 
Coloniale de Navigation, 8.A.R.L., Paris. 

“Lorp STonEHAVEN.’’—Single-screw steam trawler 
for service in the northern waters of Iceland, Bear Island, 
and the White Sea; triple-expansion engine supplied 
by Messrs. C. D. Holmes and Company, Limited, Hull. 
Launch, August 27. Main dimensions, 155 ft. by 26 ft. 
by 15 ft. Built by Messrs. Cochrane and Sons, Limited, 
Selby, for Messrs. Pickering and Haldane’s Steam 
Trawling Company, Limited, Hull. 

“Loca Ranza.”—Single-screw cargo steamer ; _ first 
vessel to be fitted with Stephen patent economic three- 
cylinder compound steam engine. Launch, August 27. 
Length about 412 ft., deadweight carrying capacity 
9,100 tons. Built and engined by Messrs. Alexander 
Stephen and Sons, Limited, Govan, Glasgow, to the 
order of Messrs. Maclay and McIntyre, Limited, Glasgow. 

“W. H. Fourzier.”—Powerful twin-screw steam tug 
for deep-sea towing and salvage work ; triple-expansion 
engines. Launch, August 28. Main dimensions, 145 ft. 
by 32 ft. by 16 ft. Built and engined by Messrs. Harland 
and Wolff, Limited, Govan, Glasgow, for the South 
African Railways and Harbours Administration. 








cargo 


“ RosEBank ” anp “ RosEecaTe.”—Open type canal 
barges. Length, 77 ft. Launched, September 1. Con 
structed by Messrs. Harland and Wolff, Limited, North 
Woolwich, for the Thames Steam Tug and Lighterage 
Company, London. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Wye Drainage Scheme.—It is announced that the 
Ministry of Agriculture and Fisheries have ordered a 
public inquiry to be held at Monmouth on Wednesday, 
October 24, into the proposals of the Wye Catchment 
Board for removing obstructions on the bed of the river 
between Monmouth and Bigsweir Bridge. It will be 
recalled that the Catchment Board proposed to cut 
through rock barriers on the river bed and to remove 
all trees and other obstructions to the free flow of the 
river, with the object of preventing the flooding of the 
town of Monmouth during periods of abnormal rainfall. 
The scheme, which is estimated to cost 30,0001., 
meeting with vigorous opposition from the Wye Board 
of Conservators and others interested in the salmon and 
other fisheries of the Wye, who contend that the proposed 
scheme would ruin the fisherres and destroy valuable 
property. It is expected, also, that the Herefordshire 
County Council, the Hereford City Council and a number 
of other bodies, together with several Jand owners and 
others, will appear to oppose the proposals. It 
claimed that for about 4,900l. the point at which the 
River Monnow enters the River Wye could be diverted, 
enabling the flood water from that river to run away 
before the main flood down the Wve reached Monmouth 
and so reduce, if not obviate, flooding in the future 
without doing any damage to the fisheries of the river. 


Admiralty and Milford Haven.—While official informa- 
tion concerning the Government plans for Milford Haven 
is not available, it is understood that the Admiralty 
have purchased over 200 acres of land on Milford Haven 
at a cost of 42,0001. There were several works on this 
land, including a fish manure factory, a fish box factory, 
a ship-breaking yard, and a mineral railway, which 
were ught out. In obedience to recent instructions 
from the Admiralty a number of idle liners and other 
vessels have already left Milford Haven, where they 
had been laid up, in some cases for two years 
more. Several vessels are being repaired preliminary to 
leaving. 

Floodlighting of Cardiff Aerodrome.— After carrying 0D 
night flying with great success at Cardiff City Aerodrome, 
the Cardiff Aeroplane Club have decided to suspend these 
flights until after the installation of flood lighting of th« 
landing ground, in accordance with the decision of th 
Cardiff Gity Aerodrome Comm:ttee. Members of the 
aeroplane club have taken up night flying with enthu 
siasm and it has proved both popular and successtu! 
River Pollution —Dr. Rocyn Jones, the medical! officer 
for Monmouthshire, in his annual report, has referred 
to the pollution of rivers by effluents from coal washeries 
and other industrial enterprises in the Eastern va s 
Main trunk sewers in the Rhymney, Western 
Sirhowy valleys had practically removed the poll 
of rivers by sewage in those areas, and similar schem 
should be adopted in the Eastern valleys. The rivers 
in the agricultural areas remained free from pollut 


is 


} 
18 a:8O0 


and 


ur 





ngdom 
(Ref. No. G.Y. 14,227.) 





excepting the lower portions of the Usk. 
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NOTES FROM CLEVELAND AND 

THE NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade—aA hopeful tone pervades 
the market. Home customers are coming forward with 
orders to cover fall of the year requirements and in- 
quiries from abroad are e: to lead to some expan- 
sion of overseas trade, though difficulties in arranging 
payment for delivery te the Continent are still great. 
The limited output is well taken, and ironmasters’ stocks 
are not heavy. Quotations for shipment to foreign des- 
tinations are still irregular. To meet home and Conti- 
nental competition for overseas trade, sellers have to 
make substantial price concessions, but in view of in- 
creasing home demand, hesitate to book orders at the 
low figures they have been accepting. Gradual growth 
of local and other home consumption seems assured, and 
further considerable business with customers in Scotland 
is expected, notwithstanding increasing substitution of 
Scottish for Cleveland iron by firms beyond the Tweed. 
For other than export business, values tend upward, but 
are not quotably altered. Recognisod market figures are 
hased on No. 3g.m.b. at 67s. 6d., for use at Tees-side works 
69s. 6d. delivered to North of England areas outside the 
Middlesbrough zone, 67s. 3d. to Falkirk, and 70s. 3d. to 
(Hasgow. 

Hematite._--Producers of East Coast hematite have not 
a great deal of iron stored at their yards, and needs of 
the near future are likely to make substantial calls on the 
accumulations. There are Continental hematite con- 
sumers who prefer the products of this district to other 
irons, and who are prepared to place orders here, but 
restrictions On currency operations continue to hold up 
business. Home buying is expanding, and deliveries to 
local users and to customers at a distance—particularly 
to the Sheffield area—are maintained on a substantial 
scale. a terms of sale vary, and are not easily 
ascertained, but for other trade quotations are firm at 
the equivalent of No. 1 quality at 68s. for consumption 
within the Tees-side zone, 74s. to 77s. delivered to various 
parts of Yorkshire, 70s. delivered Northumberland and 
Durham, and 75s. delivered Scotland. 

Foreign Ore.—Moderate sales of foreign ore for supply 
over the first quarter of next yvar at. slightly advanced 
prices are reported, but the nominal market quotation for 
best rubio remains at 17s. c.i.f. Tees. 

Blast-furnace Coke.—-Durham blast-furnace coke, of 
good medium quality keeps at 20s., delivered to local 
users, but sellers hint at possible early rise of price. 

Vanufactured Iron and Steel._—In most branches of the 
semi-finished and finished iron and steel trades, manufac- 
turers have a good deal of work on hand, but in one or 
two departments more orders are needed. Expansion of 
buying of shipbuilding material would be very welcome. 
Quotations for home consumption, subject to the usual 
rebates, stand : Common iron bars, 91. 12s. 6d. ; packing 
(parallel), 8l.; packing (tapered), 10l.; steel billets 
(soft), 51. 128. 6d.; steel billets (medium), 71. 2s. 6d. ; 
steel billets (hard), 71. I2s, 6d. ; steel ship plates, 81. 15s, ; 
steel angles, 81. 7s. 6d.; steel joists, 81. 15s.; heavy see- 
tions of steel rails, 8l. 10s., for parcels of 500 tons and 
over, and 91. for smaller lots; and fish plates, 12%. 10s. 
Black sheets (No. 24 gauge) are 101, 10s for delivery to 
home customers, and 91. 5s. f[.0.b. for shipment abroad ; 
and galvanised corrugated sheets (No. 24 gauge) are 
131. for delivery to home customers, and III. 5s. f.o.b. 
for shipment overseas. 


Imports of Iron and Steel.—Last month’s imports of 
iron and steel to the Tees from foreign ports and coast- 
wise reached 4,882 tons, comprising 1,163 tons of pig-iron, 
2,958 tons of crude sheet bars, billets, blooms and slabs, 
and 761 tons of plates, bars, angles, rails, sheets and 
joists. Aggregate unloadings for July amounted to 
4,339 tons, comprising 1,674 tons of pig-iron, 2,075 tons 
of crude sheet — &c., and 590 tons of plates, bars, 
angles, &c. In August last year the imports totalled only 
989 tons, comprising 62 tons of pig-iron, 704 tons of 
ae sheet bars, &c., and 223 tons of plates, bars, angles, 

/ron and Steel Shipments.—August shipments of iron 
and steel from the Tees totalled only 4,000 tons short of 
the heaviest monthly loadings in the past four months, 
reaching 52,254 tons, and were composed of 14,638 tons 
of pig-iron, 2,234 tons of manufactured iron, and 35,382 
tons of steel. Scotland was, as usual, the t cus- 
tomer for pig-iron, ing 3,962 tons—the heaviest of 
any month since November, 1931. Italy last month 
received 1,860 tons, and Denmark 1,464 tons. The chief 
purchaser of manufactured iron was the Union of South 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—If ‘the current demand for steel is 
maintained at its present level Sheffield’s output of steel 
ingots and —S for the present yearwill be somewhere 
in the region of 1,300,000 tons, whieh will constitute 
a record. The previous best yearly output was 
1,217,000 tons in 1929. The pre-war record year was 
1913 when the total was 878,000 tons. Considering that 
the amount of export trade being done is below normal 
it is surprising that Sheffield should be aceounting for 
such a large output. This rise is attributed to the big 
expansion of the home market. Order books at the 
majority of steel-producing firms are more attractive 
as compared with a month ago. There are signs of an 
autumn revival in buying. The bulk of the business is 
for basic steel, though acid materials are an improving 
market. Rolling mills, forges, press-shops, foundries, 
and wire and rod departments are all working at increased 
capacity. Mixed conditions operate in the heavy 
machinery and engineering trades. One of the largest 
orders which has ever come to Sheffield for high-pressure 
boiler drums has been received by the English Steel 
Corporation, Limited, at their Vickers Works from Messrs. 
International Combustion, Limited, Aldwych House, 
London. The order, the total value of which is well 
over 60,000/., was reported in our contracts column last 
week. It includes the supply of boiler drums, required 
in connection with the important extensions to be 
carried out at the Hams Hall Power Station of the 
Birmingham Corporation, the North Wilford Power 
Station of the Nottingham Corporation, and the genera- 
ting station of Leicester. In all there will be 39 boiler 
drums, steam receivers, &c., ranging from 14 ft. to 38 ft. 
in length and 2 tons to 41 tons finished weight, for which 
ingots up to 120 tons in weight will be required. These 
huge boiler drums, which are forged in one piece, necessi- 
tate special plant, and the English Stee! Corporation 
have nearly completed a scheme for the reconstruction, 
rebuilding, and re-equipment of their medium and 
heavy forges. The firm recently completed similar 
orders for the Fulham, Swansea, and Brighton power 
stations. When the present large orders have been 
completed the firm will have supplied boiler drums for 
six of the largest power stations in the country. The 
manufacture of high-pressure hollow-forged steel drums 
is one of the most important t-war developments of 
the Sheffield heavy trades. This development has been 
cultivated with notable success, and has yielded large 
contracts which have done much to offset the post-war 
slump in the armament and heavy industries, "The call 
for railway rolling stock does not show much expansion, 
though local works are likely to benefit from eontracts 
placed in other areas by the Chinese, South African, 
and Indian railways. Inland requirements show an 
increase. Shipyards are taking steady supplies of 
Sheffield-made steel, forgings, and castings. Demand 
for colliery equipment is improving. Foreign mining 
enterprises have placed valuable orders locally for a 
variety of plant, ineluding steel balls and ore-washing and 
refining plant. The makers of motor-car steel and 
accessories are forging ahead. Aircraft requirements of 
steel and engine parts made of the highest class of 
materials are on the up-grade. The output of stainless 
steel is considerably in excess of that of a year ago. It 
is being used for a multitude of purposes, and in some 
eases makers have difficulty in meeting contracts. One 
big firm is laying down new plant with a view to extend- 
ing productive capacity. The tool trades show little 
change. Plantation tool makers are still meeting with 
exceptionally keen competition in certain foreign 
markets. Among the lines in which headway is being 
made are hacksaws, hacksaw blades, twist drills, milling 
cutters, and stainless garden and farm implements. The 
light foundries are busily employed. Big housing 
developments have been responsible for an active demand 
for stove grates and general household ironmongery. 


South Yorkshire Coal Trade.—Business on home 
account shows improvement, but the tonnage leaving 
this area for the Bomber ports for shipment tends to 
decrease. There is an acute shortage of some qualities 
of steam coal, and depots have difficulty in meeting 
contracts. Industrial fuel is in request, and further 
expansion is probable when the anticipated autumn 
revival in the steel-producing sections materialises. 
Electricity and gas undertakings are taking increased 
supplies of certain types of fuel. The Yorkshire woollen 
and Lancashire cotton industries are not such good 
customers. Small coal is in short supply. The house- 
coal market has developed more activity. Consumers 
have d to take in stocks for the winter. This 





\frica with an import of 774 tons. Pri ipal oust 

for steel were: China, 8,326 tons; Union of South 

\frica, 3,196 tons; Argentine, 1,857 tons; Denmark, 

1,517 tons ; Canada, 1,094 tons ; and Tndia, 1,091 tons. 
Scrap.—Light cast-iron has moved up to 42s. and 

borings have advaneed to 288. Prices of other commo- 

‘ities are firmer, but not quotably changed. 








KoaD-Ram, Freieur ConTainers.—Owing to the 
ine reased quantities of bricks, tiles, and other products 
now being conveyed by rail in connection with re-housing 
schemes and | eer building developments, the London 
Midland and tish Railway Company has decided to 
introduee 850 additional road-rail, door-to-door, freight 
containers, These, which will bring the total stock of 
containers of the company up to more than 6,400, 
include 750 “ H”-type containers of 2 tons capacity. 
These can be hoisted to any part of a building where work 
's In progress. Returns, prepared by the company, show 
that in the last eight years the traffic conveyed by con 
tainers has increased by 800 per cent. ” 


icularly applies to users in the South of England. 
some varieties quotations have advanced 2s. per ton 
from September 1. Foundry and furnace coke are 
steady, while gas coke igs firm at 22s. to 25s. f.o.b. the 
Humber ports, CQuotations :—Best branch hand pant. 
238. to 25s.; Derbyshire best house, 19s. to 21s. ; Derby- 
shire best brights, 16s. 6d. to 188.; best screened nuts, 
16s. to 17s. ; small screened nuts, 14s. to 158. ; Yorkshire 
hards, 16s. to l7s.; Derbyshire hards, 16s. to 178. ; ro 
slacks, 88. to 96.; nutty slacks, 7s. to 8s. 6d.; smalls, 
5s. 6d. to 68. 6d. 


Tue Mangive or Importep Caain Brocks.—The 
Board of Trade informs us that an Order-in-Council 
has recently been made under Section 2 of the Merchan- 
dise Marks Act, 1926. This requires imported metal 
chain blocks to bear an indication of origin. The Order, 
which will come into force on October 25, is a - 
lished, and copies may shortly be purchased from H.M. 








NOTICE OF MEETING. 


Iron anD Sreet [ystirutTs.—Annual Autumn Meet- 
ing. Monday, September 10, 10 a.m., and Tuesday, 
September 11, 10 a.m., Palais des Académies, Brussels. 
Wednesday, September 12, works visits at Liégo. Thurs- 
day, September 13 and Friday, September 14, works 
visits in Luxembourg. For full programmw see page 
172 ante. 


For meetings of other societies see page 2 of advertisements, 








NOTES FROM THE NORTH. 


Giaseow, Wednesday. 

Scottish Steel Trade.—A fairly good tone continues 

ral in the Scottish steel trade, and specifications for 
eavy material have been coming forward with a certain 
amount of regularity. The tonnage overall is not as 
large as makers would like, but as inquiries are better, 
they are very hopeful that to-day’s rate of production 
will be maintai and ibly inereased as the autumn 
advances. Shipbuilders have not been booking much 
new tonnage of late, but several orders now under 
eonsideration are likely to be placed before long, which 
will increase the demand for heavy steel. Structural 
engineers have a fair amount of work on hand and the 
roduction of sectional material is better. In the 
lack-stee! sheet trade the position is nominally un- 
changed. The heavier gau for the home market 
are still in quite good demand, but only a very moderate 
business is being done in the lighter gauges, while 
vanised varieties are no better than of late. Export 
is just a shade above recent times, but inquiries are 
ra mising. ‘The following are the current market 
quotations :—Boiler plates, 9%, per ton; ship plates, 
8l. 15s. per ton; sections, 8l. 7s, 6d r ton; blaek- 
steel sheets, } in., 8/. 10s. per ton, and No, 24 gauge, in 
minimum 4-ton lots, 101, 10s. per ton; and galvanised, 
corrugated sheets, No. 24 gauge, 131. per ton in minimum 
4-ton lots, all delivered at Glasgow stations. 

Malleable-Iron Trade.—There is still no improvement 
to report in the state of the malleable-iron trade of the 
West of Scotland, and the total demand is not sufficient 
to prevent short-time working. The re-rollers of steel 
bars are also poorly supplied with specifications, and 
there are no indications of any betterment coming 
along soon. Prices are unchanged and are as follow :— 
“Crown” bars, 91. 15s. per ton for home delivery, and 
9l. 5s. per ton for export; and re-rolled steel bars, 
8l. 12s. per ton for home delivery and 7. 10s. per ton 
for export. 

Scottish Pig-Iron Trade.—In the Seottish pig-iron 
trade the demand is being very well maintained for 
home consumption, but export orders are still of little 
account. The number of furnaces in blast is unchanged 
at 15. To-day’s market quotations are as follow :— 
Hematite, 71s. per ton, delivered at the steel works ; and 
foundry iron, No. 1, 72s. 6d. per ton, and No. 3, 70s. 
per ton, both on trucks at makers’ yards. 

Shipbuilding Contract.—Messrs. John Lewis and Sons, 
Limited, Aberdeen, have just booked an order for two 
motor coasting vessels for a firm in the South of England. 
They will each have a deadweight tonnage of 380. 

Locomotive Works Extension.—The introduction of 
Lentz valves for locomotive cylinders in place of the 
former slide and piston valves has necessitated some 
alterations at the Hyde Park works of the North British 
Locomotive Company, Springbuen, Glasgow. A new 
department is being fitted out for turning, shaping of 
shafts, cams, &c., in connection with these valves, 
which are rapidly being adopted. The firm have quite 
a number of orders on hand, and a reorganisation of 
the works has become necessary to facilitate the 
manufacture. 

Scottish Shipbuilding.—There is quite a fair amount 
of activity in the Scottish shipyards at a but new 
orders are not keeping pace with production. During 
the past month only four contracts were booked, not 
ineluding small craft, which totalled six, against which 
there was an output of 17 vessels amounting to 37,813 
tons. Certainly there are a few new contracts under 
eonsideration, but a considerable number would be 
necessary to maintain employment at the standard of 
the past few months. The fitting out of the vessels 
launched lately will mean work for a very large number 
of men for some months to come, but the so-called 
“black squads” will gradually be suspended unless 
more orders come in. The following are the details 
of the output for the month of Angust :— 


Vessels, Tons. 

The Clyde... we cl ll 33,321 
The Forth _... ina = 3 2,802 
The Tay a = és 1 1,250 
The Dee and Moray Firth ... 2 440 
7 37,813 


The Clyde figures for the past month are the highest 
monthly total output for four years, but the total still 
falls far short of the former average output of round 
about 50,000 tons for the same month before the slump 
eame on, The total for the year to date is now 36 
vessels of 67,896 tons. Next month the Clyde figures 
will go up consid 7 b of the launch of the 
giant Cunarder Q.8.T.S. No. 534, on September 26, by 
Her Majesty the Queen. Great activity is now the 
order of the day at Messrs. John Brown and Company’s 
yard at Clydebank, and no effort is being spared to 
ensure that no hitch takes place on this great day in the 
annals of Clyde shipbuilding. 
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AN ASPECT OF MODERN PHYSICS. 


Untr1 recently, physicists favoured us with their 
patronage in that the products of engineers’ genius 
were frequently utilised as models for the presenta- 
tion of theories concerning the physical world, and 
in consequence our profession enjoyed a valued 
esteem. Overcoming for the moment the native 
modesty associated with engineers, some rather 
suspect that our reputation was such that the 
models were regarded sub rosa as being little short 
of adequate proofs for the theories put forward by 
the admirers of our cranks, cog-wheels, and gyro- 
scopes. However, this sphere of our activities, like 
other but more mercenary ones, has suffered a 
severe depression of late, due to the physicist having 
declared allegiance to the mathematician. While 
this is much to be regretted, it is to be hoped that 
our former patrons will, in the course of time, 
recognise their folly, and return to those who alone 
can supply instruments which may be handled by 
ordinary mortals, for with all their failings, our 
products were at least reliable and workable. 
Engineers may be pardoned if, at times, their 
relations with physicists become somewhat strained, 
in view of the difficulty encountered in maintaining 
our position as realists amid the strange and alluring 
world formed of multi-dimensional space. Never- 
theless, this innate realism marks us as being in 
the direct line of descent from that illustrious 
twelfth century mathematician and philosopher, 
Adelard of Bath, who, in asserting that authority 
alone was not enough to convince in matters of 
natural philosophy, concluded with the ultimatum 
to his nephew : “ Wherefore, if you want to hear 





anything more from me, give and take reason, 








For I’m not the sort of man that can be fed on a 
picture of a beef-steak.’’ Be this as it may, it is 
well occasionally to be informed about the most 
recent achievements of science, since the growth of 
knowledge should compel all to rearrange their 
ideas in consonance with experience. The change 
takes place usually in accordance with new general 
principles as they arise, but it should always remain 
provisional. This attitude of mind is unavoidable, 
because although the orbits of certainties touch one 
another, there is room enough in the interstices for 
error to go forth and prevail. Moreover, there is 
no reason to suppose that the present generation is 
entirely free from having the misfortune of passing 
directly from observation to conclusion, and 
regarding both as of equal value. 

It is therefore apparent that philosophy is much 
involved in the interpretation and organisation of 
scientific thought, as was; made manifest by Sir 
James H. Jeans in his Presidential Address to the 
British Association on the 5th inst., under the title 
of “‘The New World-Picture of Modern Physics.” 
It was a happy coincidence that such an address 
should be delivered in Aberdeen, for, in spite of the 
fact that many may look askance at the frequency 
with which Scotland sends leading statesmen for 
long periods of office to the land south of the 
Border, all delight to honour her supreme position 
in the world of philosophy. The difference between 
the picture presented on this occasion and one 
which might have been painted with the materials 
available half a century ago, say, is mainly due 
to the present belief that space and time cannot 
now be classified as realities of nature, and the 
general theory of relativity shows that the same is 
true of their product, the so-called space-time 
continuum. Although space and time are thus 
mere mental frameworks of our own construction, 
they nevertheless constitute very important frame- 
works, being nothing less than the structure by 
means of which our minds receive their entire 
knowledge of the outer world. In this new scheme 
of things, the old conceptions of Newtonian force 
and gross matter vanish, so that we stand in great 
need of a philosophical mind that will enable us to 
prepare an adequate basis on which to rest a new 
| phraseology. This is so because, in the last 
estimate, theoretical physics is concerned with 
appearances rather than reality, for which reason 
there are definite limits attached to the claims of 
science, otherwise a paradoxical position is arrived 
at where science claims authority in spheres other 
than its own. Professionally, engineers may not 
unreasonably claim a philosophical basis for their 
work, because our achievements depend mainly on 
a freedom to use Nature as a familiar servant, so 
that for the time being we can only conditionally 
subscribe to the theoretical physicist’s belief that 

“the wave-picture of two currents of electricity, 
or even of two electrons moving independently, 
needs a larger canvas—six dimensions of space and 
one of time.” In passing, it should be noted that 
this multiplying of the dimensions necessary for the 
description of natural phenomena may lead us back 
to an atomic theory, rather than towards the 

‘ wave-parable ”’ placed before us at Aberdeen. 

Sir .James’s address gives rise to a pertinent 
question, which would seem to call for further 
attention on the part of experimental physicists 
before full recognition can be given to the general 
claims of science. In short, the query is: How far 
do the usual laboratory methods of experimenting 
with electrons afford a means of examining the 
image that Nature casts on the universe in which 
we live ? It is not inconceivable that these methods 
impose a constraint, in the classical sense of the 
word, on the natural processes under investigation. 
Some attention should be given to this matter 
while the alpha of the alphabet is under discussion, 
lest doubtful conclusions are drawn with respect 
to the content of letters that tend to approach 
the omega of the order of things. It is apparent 
that difficulties face an investigator into this 
problem, but these cannot relieve him of the re spon - 
sibility attached to the solution, because the magni- 
tude. of the error incurred in the new world-picture 
of physics depends on the definiteness with which 
this question is answered, Should the nature of 








this constraint prove to be one of the recognised 
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but unknowable factors in the universe, as is not 
unlikely, then we, at least, know that the present 
view of the natural world is only man’s picture of 
it—and possibly not the image which has been so 
sedulously sought after by thinkers throughout the 
ages. Allowing some licence for the purpose of 
comparison, the matter in question has its counter- 
part in the engineering materials testing laboratory. 
So long as experiments with test-pieces are con- 
ducted on specimens of standard dimensions, the 
results obtained form reliable, if only relative, 
bases of comparison with specification requirements. 
[f, however, the diameter of the test-piece be so 
reduced as to approach the ordet of atomic magni- 
tudes, it would be unreasonable to assume that the 
results thus obtained refer to the natural product 
used in the construction of machinery. The play 
of natural processes around us depends mainly for 
its interpretation on a law of averages which, no 
doubt, partly accounts for the réle played by the 
idea of probability in modern physics. Even if the 
constraint mentioned fails to form the raison d étre 
of the probability principle, it may in some way 
partly account for the mystifying dualism that 
appears to exist between the particle and wave 
theories of phenomena. 

Sir James seems to prefer the wave theory, for 
to him “the wave-picture in some way embraces 
our minds as well as inanimate matter. Things 
still change solely as they are compelled, but it no 
longer seems impossible that part of the compulsion 
may originate in our minds.” This observation 
naturally possesses a profound significance in a 
sphere that lies beyond the range of science, as on 
the occasion in mind it led up to the question : 

Can our minds change what is happening in 
reality, or can they only make it look different to 
us by changing our angle of vision?” The march 
of human progress in recent years affords a number 
of interestmg—and regrettable—instances of the 
meaning that may be given to this question. The 
problem of determinism mentioned in the address 
touches many spheres of our everyday affairs, in 
connection with which it is not mappropriate to 
recall that another weaver of delightful patterns 
for the mind once penned the lines : 

Yea, the first Morning of Creation wrote 
What the Last Dawn of Reckoning shall read." 

This view is in accordance with the philosophical 
aspect of modern relativity, on which there must 
be a considerable consensus of opinion, but it is by 
no means in full agreement with the iaferences 
drawn from the remark that “The plays of 
Aschylus and Sophocles still thrill us with their 
vital human interest, but the scientific writings of 
(ristarchus and Ptolemy are dead—mere historical 
curiosities which leave us cold.” A review of 
history in all its phases tends to impress many as 
evidence in support of the view that the poets were 
nearer to the truth than the scientists. In this 
respect it should not be forgotten that the scientific 
and technical aspects of progress can have no 
pretensions to improve human nature, for while 
they may improve environments and widen intel- 
lectural horizons, the responsibilities attached to 
the use of these yifts must be determined by other 
and, let it be admitted, higher considerations. 

The President, towards the close of his address, 
referred to the influence of science and its achieve- 
ments on matters related to the problem of unem- 
ployment generally. This very important subject 
yet awaits the combined attention of scientists as 
well as industrialists, because the matter is one 
that forms an inseparable part of the civilisation 
that supports science ‘and commerce. Nothing 
short of the sober and aecurate analysis which our 
professional pursuits tend to promote, combined 
with the insight of the humanist, should be applied 
to this grave and urgent problem. 

Sir James led his hearers into a world frankly 
incomprehensible to the average man and yet 
which has an unexplained fascination for the 
general public. Its remoteness from the things of 
every day may be envisioned by a thought of the 


address which the late Sir William Hardy, the | 


original President-Elect, might have given. A 
tribute to the work of Hardy will be paid by Sir 
Frank Smith, who will deliver a lecture on Trans- 
port and Storage of Food this evening. 


_ENGINEERING. 





THE VISUALISATION OF AIRFLOW. 


Ir is really remarkable that man, who must have 
been an inquisitive animal long before he reached 
the definitely human stage of using tools, should for 
unknown centuries have discovered so little about 
the air in which, perforce, he has always passed every 
hour of his life. Until comparatively modern times 
it seems to have been the accepted view, save 
perhaps among the physicists of the Alexandrian 
School, that “ the wind bloweth where it listeth ” ; 
that the motion of the air with all its attendant 
phenomena were matter for poetry rather than 
science. The esthetic standpoint is not without 
supporters, even among engineers, and it is a lamen- 
table reflection that the first man to blow a smoke 
ring or to see the plume on Everest recorded no 
speculations regarding the behaviour of air in 
motion, whereas the first man to employ a scientific 
method of airflow visualisation was probably a 
builder testing drains with smoke. A point to be 
noticed, however, is that when the general advance 
of science reached the stages where the details of 
fluid motion became, first of all interesting as some- 
what abstract mathematical studies, and later of 
first-rate practical importance in the development 
of engineering, quite a number of ways of demon- 
strating them were obvious from everyday observa- 
tion. Equally obviously the means of airflow 
visualisation observed in nature on a grand scale 
call for control and refinement if they are to yield 
consistent and measurable results. So valuable 
are these results proving, to a limited extent in 
checking mathematical theories, but to a far 
greater degree in merely demonstrating airflow 
and some of its major effects, orin furnishing approxi- 
mate, but often sufficient, solutions to problems 
beyond the scope of theoretical prediction, that a 
fairly specialised technology of airflow visualisation 
is being developed in Europe and America, to which 
much ingenuity has already been devoted. 

A good many applications of air-flow visualisation, 
of course, are intended merely as. indicators. Men- 
tion has already been made of the useful, if prosaic, 
service rendered by smoke as a test for gas-tightness 
in drains. In a very similar way, the leaks in 
refrigerator vans and in other kinds of beat-insu- 
lated, wooden structures are readily detected by 
closing all normal apertures and leading into the 
chamber a supply of compressed air laden with 
smoke by its passage through a sealed metal vessel 
containing smouldering jute. Rather more care is 
demanded in the provision of the smoke trails which 
commonly serve to indicate the wind direction on 
aerodromes. A successful device, demanding a 
minimum of attention, consists of a horizontal iron 
plate, mounted in a shallow concrete pit a few inches 
below ground level, and heated from below by a gas 
ring or oillamp. From a fine pipe leading from the 
bottom of a reservoir, ordinary paraffin oil drips 
at a steady rate on to the hot plate, producing a 
dense smoke which is carried away by the wind at 
ground level. At the other atmospheric extreme, 
the meteorologist employs small balloons to indicate 
the direction and speed of winds at very high alti- 
tudes—rather a border-line case of flow visualisa- 
tion, since one balloon corresponds to only one 
particle of smoke. For experimenters on a more 
humble scale than the meteorologist, who takes the 
sky for his limit, small balloons are not very success- 
ful, though they can be quite useful in demon- 
strating the ventilating currents in tunnels and fair- 
sized buildings. It is an easy step from balloons 
to soap bubbles, and whilst the method is neither 
easy nor notably successful, it is of interest to note 
that bubbles can be used to demonstrate air-flow, 
the best way to blow them being to lead a stream of 
glycerine soap solution to the end of a tube supplied 
with coal gas. By judiciously selecting the size of 
bubble so that the lift of the gas balances the weight 


| of the skin, a stream of small bubbles of practically 


the same density as the air can be obtained ; bubbles, 
however, are notoriously impermanent. 
down, another useful agent, is not often easily come 
by in towns where ventilation is a problem, and 
the ventilating engineer usually finds smoke the most 
useful means of exhibiting his air currents. In this 
connection the chemist can help by making a candle 


or cartridge containing zine and zine pxide, The} 
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zine chloride produced by combustion is hygro 
| scopic, and forms an opaque smoke which, travelling 
| with the air, shows the direction, and roughly th: 
| speed, of the currents. 
| Undoubtedly, however, the most refined anc 
useful methods of air-flow visualisation are those 
which have been developed in aerodynamic labora 
tories, where photographic records and, in certain 
cases, quantitative observations are the objectives 
in view. Some of the devices employed are criti 
| cally discussed in a recent Air Ministry publication* 
by Mr. K. W. Clark, who rightly stresses the impor- 
tant points: first, that the visualisation method 
employed in any particular experiment should be 
selected with careful regard to the type of model 
or solid boundary round which the air flow is 
under investigation ; and secondly, that the actual 
equipment used should produce a negligible effect on 
the character of the air pattern, since the regime of 
flow and the aerodynamic forces are inseparab] 
connected. Deliberate measurement has shown, 
| for example, that lines of fine silk tufts arranged 
along the span of an aerofoil exert an effect on lift 
| coefficient which is apparent though seldom serious 
| when the tufts are stuck directly to the wing surface, 
| but which is too great to be tolerated if the frayed 

silk streamers are mounted on the upper ends of 
}small wires normal to the surface. Moreover, whilst 
tufts of this sort are a valuable indication of the air- 
flow parallel, and close to the horizontal surface to 
which they are attached, the complete, three- 
dimensional flow pattern demands the complemen- 
tary aid of smoke to exhibit effects in the plane 
normial to the surface. Alternatively for the latter 
purpose a thin fin coated with lampblack and 
paraffin has been used, and, on the same principle, 
surface flow can be depicted by coating the boundary 
with lead hydroxide and charging the impinging 
air with sulphuretted hydrogen. But for most 
three-dimensional problems smoke, or its equivalent, 
provides the completest picture, an excellent source 
of smoke substitute being stannic chloride or 
titanium tetrachloride, either of which emits a 
dense, white, readily photographed vapour on 
exposure. to the moisture of the atmosphere. The 
vapour has much the same density as air, and 
produces most convincing small-scale exhibitions 
of the behaviour of smoke leaving the chimneys of 
ships and steam locomotives. It has the dis- 
advantage,,.however, of corroding metals, and, 
on this account, /ycopodium pollen, or cork dust, or 
finely divided chalk or aluminium, are sometimes 
| used in a similar way. 
For demonstrating the detailed behaviour of the 
small, individual air streams in which the worker in 
aeronautical fields is frequently most interested, 
smoke and kindred mediums are not altogether 
satisfactory even when supplied as a band of parallel 
jets. What is required in such cases is the visualisa- 
tion of a small, discrete, volume of air whose motion 
can be followed from point to point. On a Jabora- 
tory scale this has been accomplished very prettily 
by interposing in the flow an electric spark gap 
between two fine wires. The passage of a spark 
| heats a tiny spot or ball of air, changing its refractive 
| index so that it can be shown as a dark shadow by 
| transmitted light or photographed for permanent 
|record by the Schlieren system. By an extension 
| of the latter method, a number of heating sparks 

in series, arranged across the air-stream under 
| investigation, produce a line of hot-air spots which 
jare photographed by other, larger, illuminating 
sparks, both sparking devices being synchronised 
| 80 that a cinematograph record can be obtained. 
|The method is a notable example of scientific 
| ingenuity and has already produced numerical data 
| bearing on fairly simple types of flow. Whether 
| it is capable of being developed for use in large scale 
| work is perhaps doubtful. Generally speaking, the 
|improvement in practice of air-flow visualisation 
|in recent years suggests that the subject ma\ 
| prove a most interesting field for further research 














in the future, in which development cannot fai! to 
| assist materially in the advancement of aerodyna 


| knowledge. 





* Methods of Visualising Air-Flow. Aeronautical R 
|}search Committee. Reports and Memoranda No. 155 
| Published by H.M. Stationery Office. Price’ ls. 
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THE INSTITUTE OF METALS; 
MANCHESTER MEETING. 


THE twenty-sixth annual autumn meeting of the | which had been so noticeable in the last fifteen years 
Institute of Metals opened at Manchester on the | or so, was, at any rate in some measure, due to his 
evening of Monday, September 3, and was continued | jnfuence. 
The proceedings 


until Thursday, September 6. 
on the first day commenced at 7.30 p.m., in the 
Great Hall of the Municipal College of Technology, 
the president of the Institute, Dr. Harold Moore, 
C.B.E., oécupying the chair. In a brief speech, 
Dr. Moore introduced Dr. J. L. Haughton and 
called upon him to deliver the thirteenth Autumn 
Lecture of the Institute, which dealt with the life 
and work of the late Dr. W. Rosenhain, F.R.S. 


THe Work or WALTER ROSENHAIN. 


After giving a brief outline of the career of 


Dr. Rosenhain, particulars of which have already 
appeared in our columns,* Dr. Haughton stated 
that most of the metallurgical research carried out 
by Dr. Rosenhain could be divided into four headings. 
These could be broadly stated to deal with (a) 
the production of new and improvements in 
existing alloys; (6) the study of the structure and 
constituents of metals and alloys; (c) investiga- 
tions into the effect of strain on metals and alloys ; 
and (d) design of apparatus and methods. Out of a 
total of 99 papers which he published, the numbers 
in the above classes were, approximately, 15, 25, 
20 and 19, respectively, the remainder being con- 
cerned with optical glass and miscellaneous other 
subjects. Dealing first with the production of new 
and with improvements in existing alloys, Rosen- 
hain’s name was, of course, inseparably connected 
with Y-alloy, but this was by no means his first 
contribution to the development of stronger and 
better non-ferrous metals. Inthe Ninth Report to 
the Alloys Research Committee of the Institution 
of Mechanical Engineers he described the properties 
of some ternary copper-aluminium-manganese alloys. 
The work, which was carried out in conjunction 
with Lantsberry, dealt chiefly with the copper-rich 
alloys and showed that, under certain conditions, 
remarkably high tensile strength and elongation 
values’ could be obtained from some of these 
materials. In addition to ordinary tensile tests, 
alternating-stress and impact tests were carried out 
and, what was more unusual at that time, tests at 
high temperatures. While the greater part of the 
report dealt with copper-rich material, that section 
which was concerned with those alloys of the series 
high in aluminium was, perhaps, of greater interest 
in view of later developments. The alloy which 
was found to be the best of those examined con- 
tained 3 per cent. of copper and 1 per cent. of 
manganese, and Rosenhain pointed out in later 
years that Duralumin, which contained 3-5 per cent. 
to 5 per cent. of copper and 0-5 per cent. to 1 per 
cent. of manganese, with a certain amount of 
magnesium as well, was the logical development of 
the former, and that, had the results published in 
the Ninth Report been utilised, this country might 
have had the credit for the discovery of what was 
still one of the most successful of light alloys. 

The Ninth Report was the precursor of a number 
of similar papers dealing with the mechanical 
properties of alloys. While none of the alloys of 
aluminium and zinc mentioned in the Tenth Report, 
published in collaboration with Archbutt, proved of 
great value in practice, it was the starting-point 
for other investigations which led to the develop- 
ment of some of the best-known alloys, such as 
“A” “E,” and “L5.” The Eleventh Report, 
published after the war in 1921, under the names 
of Rosenhain, Archbutt and Hanson, was an 
impressive volume of more than 250 pages, and it 
contained details of the development of Y-alloy, 
of 3/20, and of many others, the names of which 
were everyday words with aircraft and internal- 
combustion engine constructors. 

Rosenhain’s first paper to the Institute of Metals, 
amely, “ Metallographic Investigation of Alloys,” 
contained a plea for a much higher standard in the 
purity of the metals used, in the methods of thermal 
analysis, and in the preparation of specimens for 
microscopic examination, than was then thought by 
Many to be necessary. To the end of his life he 





somewhat different from those of the gradient : 
furnace. It might, perhaps, be described as a_| steel in compression, we have 


luxury instrument. 


insisted on a high standard in constitutional work, 
and it was probably true to say that the great 
improvement in the work on equilibrium diagrams, 


Passing on to the third heading, namely, investi- 
gations into the effect of strain on metals and 
alloys, this was a subject very near to Rosenhain’s 
heart, and paradoxically, it appeared at present 
as if it were one in which his work would have the 
least permanent result, though his early research, 
with Ewing, on slip bands would doubtless ever 
remain a classic. Up till the end, Rosenhain 
believed in the amorphous theory, slightly modified 
in detail naturally, but substantially as originally 
advanced. At the present time the amorphous 
theory was regarded by the majority of metallurgists 
as not proven, yet in the hands of Rosenhain it 
gave a wonderfully clear explanation of many 
phenomena that otherwise appeared mysterious. 
Rosenhain also published a considerable amount of 
theoretical work in connection with the lattice 
distortion of metals, and showed how, in many cases, 
the same results were produced whether the dis- 
tortion was due to strain or to alloying. For 
example, both the hardness and the electrical 
resistivity were increased when a pure metal was 
strained, but the same result could also be produced 
by the addition of some other metal which would 
dissolve in it. 
Finally, Rosenhain’s work relating to the design 
of methods and apparatus in connection with metal 
lurgical research remained to be considered, Opinions 
would naturally differ in assessing the relative 
importance of the various parts of a man’s work, 
but it was his (Dr. Haughton’s) belief that, next 
perhaps to his insistance on a high standard, the 
assistance he rendered to metallurgical workers by 
providing them with apparatus and methods was 
Rosenhain’s greatest accomplishment. It was 
sometimes a little difficult to differentiate between 
methods and apparatus. Rosenhain laid great 
stress in his early work on the constitution of iron- 
carbon alloys, on the method of examining the 
microstructure of samples of the metal which had 
been annealed in vacuo and then quenched very 
rapidly ; and in order to render this possible he 
designed his quenching apparatus, wherein he made 
use of the then comparatively new fused-silica tube 
to enable him to wash the specimen out of the hot 
furnace with a stream of cold water. When he 
started his metallurgical work there was no micro- 
scope specially made for metallographic use, and he 
soon realised the shortcomings of the ordinary 
instrument for this special work, and had one 
built by Messrs. Beck “on engineering lines,” as 
he expressed it. Rosenhain’s two great contri- 
butions to apparatus for thermal analysis were 
the gradient furnace and the plotting chronograph, 
The first arose out of the realisation that on an 
inverse-rate thermal curve it was much easier to 
see the result of small heat evolutions or absorptions 
when the curve was nearly vertical than when it 
was at a large angle to the vertical ; and, as in any 
ordinary furnace it required complicated apparatus 
to ensure that the rate of change of temperature 
was uniform over the whole curve, and therefore 
that the curve was approximately vertical, Rosen- 
hain designed the gradient furnace to give this 
uniformity. As was now well known, the furnace 
consisted of a lagged tube which was heated at one 
end and cooled at the other, and the specimen was 
moved at a constant velocity through the furnace. 
If the latter had a uniform gradient along it, and 
the specimen moved steadily and slowly through 
this gradient, the transfer of heat would be uniform 
providing there was no anomalous evolution or 
absorption of heat by the specimen. Of recent 


apparatus, the specimen being fixed and the furnace 
moving the specimen as was originally done, but 


the principle remained the same. 
The merits of the plotting chronograph were 


It was very expensive, and 


years modifications had been introduced into the | of the internal forces. 
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its use, but only with a much greater expenditure of 
time and labour. Where a very large number 
of thermal curves were taken yearly, as was the 
case in the National Physical Laboratory and 
similar institutions, it did not take very long before 
the plotting chronograph repaid its first cost, The 
instrument was too well known to metallographists 
to require any detailed description ; suffice it to 
say that it plotted the points on an inverse-rate 
curve, the observer having merely to tap a key 
as the galvanometer spot passed the lines on the 
scale. 

At the close of the lecture, Dr. R. Seligman 
proposed a vote of thanks to Dr. Haughton for 
his lecture, and this was seconded by the Presi- 
dent and carried with acclamation. Members 
and ladies then adjourned to the Midland Hotel 
where an informal gathering was held. 


(T'o be continued.) 











THE DESIGN OF RECTANGULAR, 
SYMMETRICALLY-REINFORCED 
MEMBERS. 


By H. Carrenter, A.M.1.Struct.E. 


Tue object of this article is to develop a short, and, 
in its application, convenient method of calculation 
of members with symmetrical reinforcement sub- 
jected to bending combined with compression. 
Most members under eecentric loading, such as 
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arches and nearly all columns, are liable to have 
their moments reversed, and must be therefore 
reinforced on both faces. Practical considerations 
nearly always lead to the adoption of symmetrical 
reinforcement, and for this reason the present 
article confines itself to the analysis of this usual 
case. 

As will be later seen, one of the variables con- 
tained in the equations is the ratio of the cover of 
concrete to the depth of the member. In order to 
calculate and draw a series of curves the “ cover 
ratio’ must be given a definite value. Since in 
practical design this may vary considerably, being 
mainly dependent upon the depth of the member, 
the usefulness of the curves is somewhat reduced 
after this simplification. To remedy this defoct 
three similar series of curves have been prepared 
with cover ratios a, equal to 0-20, 0-15 and 0-10. 
For intermediate values it will be sufficiently 
accurate to design to the curves of the nearest, a, 
value. 

Let P, Fig. 1, be the direct force acting at dis- 
tances e, and e, measured from the centre lines of the 
reinforcements. The moment of the external 
force P about any point must be equal to the moment 
With the notation given in 
Fig. 1 the moments of the forces taken about the 


moved past it, instead of using a fixed furnace and | contre line of the steel in tension will be 


Pe, =eb3 (a — 3) +cgA(d—a) . (la) 


Similarly for the moments about the centre of the 











See ENGINEERING, vol. cxxxvii, page 357 (1934). 


it was possible to obtain just as good results without 


Pe, = ~0b3 (5 ~ a) + 4A (d—a) : (1b) 
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From the linear stress diagram it follows at once 
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Or 
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m= 15 


a’=-0:10 
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in e and d an expression ; is found as follows : 
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Ki 
K } 


(5) 


Considering a’ a constant, giving r and »' definite 
15, terms K and K" have been 


values and with m 
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calculated, and with these, values of , from equa- 
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tion (5). 
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In the diagrams Figs. 2, 3 and 4, values of 
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K have been plotted as functions of | 
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| = 5\ ¢ , 
|centage should be multiplied by (¥ ) for bars i 
" a 


tension and (_* i) for bars in compression. 

In Fig. 5 are collected all the data necessa1 
for the use of the curves without reference to thy 
text. 

Two typical examples illustrate the applicatio: 
of the curves : 

(1) A column, having d= 18 in., b= 10 in. 
a = 2 in. is subjected to a moment of 600,000 in.-Ib. 
and a thrust of 30,000 Ib. Calculate the area of 
steel for a stress of 750 lb. per square inch in thy 
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for various percentages 
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where K and K!' represent the expressions on the 
right-hand side of equations (3). 
Dividing (46) by (4a) we obtain 
e—f Ki 
e+f K 


: f ; 
By writing f? = jp Te-arranging and collecting terms 


0 per cent. to 3 per 
cent., and for different 
values of n'. 

Where the eccentrici- 
ties small that tension is developed 
in the member, as shown in Fig. 6, the simple 
equation 
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Z 
With this equation the curves have been com- 
pleted to cover the entire range between the limits 


of 0 (pure compression ) and (pure 
bending). 
The curves have been based upon a value of 


m equal to 15. For other values m, the steel per- | 


750 x 10 x 18? 


is = 0-111; use diagram Fig. 2. 
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From the intersection of the K and 3 
| co-ordinates we obtain 


p = 1-3 per cent. 


| and 


; With these values 


Ag = Ap = 1°3 = 2-34 sq. in. in each face- 


| and 


0-52 
(2) A strut 8 in. wide and 16 in. deep takes a 
thrust of 80,000 lb. and a moment of 80,000 in.-lb. 
| The reinforcement consists of 3 bars } in. in diameter 
| in each face placed 2 in. from the edge. Calculate 
the stress in the concrete, 
1-32 
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From diagram Fig. 3, the intersection of the p: 
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Arc-Welded Steel Frame Structures. By Gitpert D. Fisu. 


London : McGraw-Hill Publishing Company. [Price 
30s. net.] 
Evecrric are welding has come to stay. Whether, 


as its more enthusiastic advocates believe, it will 
entirely supplant riveting as the normal method of 
making joints in structural work, time will show ; 
but it is evident that welding is steadily gaining 
ground in all manufacturing countries as a structural 
process, and with increasing knowledge of its possi- 
bilities and of the proper methods of manipulation, 
it will finally take its rightful place among the 
ordinary shop and field operations. There are still 
difficulties to be overcome. Questions of internal 
stresses in the joints, induced or released ; damage 
to the micro-structure of the material; distortion 
of the parts—a serious practical consideration, 
especially with thin material; the lack of ductility 
in welded joints; the provision of efficient welders 
of the right mentality ; and the want of an easy 
method of detection of hidden faults, are all problems 
still awaiting complete solution, though much 
progress has already been made with them. We 
welcome this book, therefore, in which Mr. Fish, 
who has been largely responsible for the pioneer 
work of the Westinghouse Electric and Manufac- 
turing Company, gives the results of his experience. 
It is written for the use of engineers and others 
who are familiar with the ordinary constructional 
methods, to give them the necessary information 
whereby they may change over from riveting and 
bolting to are welding. 

The first three chapters contain a review of 
electric welded buildings and bridges already 
erected, a description of the welding processes, and 
the standard American specifications. Chapter IV 
deals with working, secondary, and residual stresses ; 
and Chapter V with the design of arc-welded 
connections, based on the author’s experience. In 
Chapter VI the question of economy is considered ; 
and in Chapters VII to X the more practical side 
of are welding technique, 7.e., equipment, shop 
methods, estimating, detail and shop drawings, and 
supervision are discussed; whilst in Chapter XI 
the author summarizes his experience, commenting 
critically on his own practice, and is not afraid 
to point out in what respects it might have been 
bettered. The book covers, therefore, the whole 
field of electric arc welding technology and its 
application to framed structures. 

What to our mind much enhances the value of 
this treatise is the way in which Mr. Fish deals 
with the inherent difficulties pertainmg to are 
welding. That such difficulties exist is frankly 
admitted ; their probable effect on the strength and 
efficiency of the welded structure is discussed, and 
methods by which any undesirable effect can be 
mitigated are suggested. For example, in the case 
of the much discussed residual or locked-up stresses, 
the cause of such stresses is explained in a simple 
elementary fashion ; it is pointed out that in certain 
circumstances their existence precludes the use of 
particular forms of joint, and types of joint are 
proposed intended to render the effect of such 
stresses innocuous. Broadly speaking, Mr. Fish’s 
attitude regarding this question is that residual 
stresses tend to disappear under a slowly applied 
load. The effect of such loading is to cause the 
already highly stressed material to pass the yield 
point, and with recovery after yield a state of ease 
is reached. He points out that the later passes 
durmg welding have an annealing effect on the 
previously deposited weld metal, which tends to 
reduce the initial stresses set up. 

Rapidly applied or shock loads, on the other hand, 
co not afford time for the metal to yield under 
constant stress, and welds with high residual stress 
(even fillet welds) thus loaded are liable to crack, 
whilst welds free from initial stress withstand 
tension shock admirably. These considerations 
preclude the use of butt welds in tension members 
subject to rapidly applied loads. 

Regarding the question of heavily coated versus 
htly coated or bare wire electrodes, whilst 
regarding this question as primarily one of cost, 
Mr. Fish believes that the bare wire will in the 
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owing to the greater strength, ductility, and uni- 
formity of weld possible with the latter, and the 
fact that their rate of melting is faster. 

As to non-destructive tests, Mr. Fish considers 
that there is at present no method sufficiently 
quick and cheap to be used on all joints of a 
structure. He regards inspection by a properly 
trained inspector as imperative, and like Mr. Kraus 
(formerly supervisor of welding inspection for the 
Westinghouse Company), whom he quotes, is of 
the opinion that the quality of a finished weld can 
be determined from its external appearance. Mr. 
Fish goes farther, and apparently would regard an 
inspector incapable of this duty as incompetent. 

The chapter on arc-welded connections is specially 
informative, because the reasons for adopting the 
type of joint suggested are explained. Many tables 
of safe loading on particular forms of joint are 
included. 

The chapters on economy and estimating are 
naturally written from an American standpoint, 
but will be found very suggestive, as will those on 
shop and erection methods and inspection. 

We have said enough to show that Mr. Fish has 
written a valuable and opportune book, which 
should receive a wide welcome. 


Praktische Baustatik. By Dr.-Inc. SrerHan Szea6. 
Berlin: Verlag ‘‘ Der Bau-Kurier” G.m.b.H. [Price 
18 marks]. 

Tue author states that the purpose of the book 
under review is to give even to the specialist a survey 
of the entire sphere of constructional engineering, 
by means of descriptions of work recently carried 
out (actual constructions, statical mvestigations, 
and experimental researches) illustrated by arith- 
metical examples, and even, as far as is possible, to 
indicate future developments. The book consists 
of 238 pages of text, of which the first 39 deal with 
theoretical considerations, 82 with steel construction, 
82 with reinforced concrete work, and 35 with timber 
constructions. It is evident that, in the space at 
his disposal, the attempt to cover such a wide range 
must necessarily be superficial, and although the 
book contains matter not commonly found in text- 
books, the treatment generally is so brief as to be 
rather ineffective. Nor have matters been improved 
by the choice of an unsuitable paper, so that in many 
of the illustrations much of the detail is unintelligible, 
and in a number of cases the structure itself is 
hardly recognisable. There are no references to 
technical literature, such as might have been ex- 
pected in a treatise purporting to be so compre- 
hensive. 

In the theoretical chapters will be found sections 
on networks of girders, space frames, and influence 
lines for statically indeterminate structures. The 
steelwork chapters contain a section on electric arc 
welding. Those on reinforced concrete are largely 
descriptive. On the whole, the chapters on timber 
construction are the most informative. The author’s 
method of presenting the theoretical part of his 
matter in the form of worked examples, although in 
some ways useful, is open to the objection that the 
text becomes non-consecutive, and on this account 
difficult for students to follow. 

We think that the all too brief and inconsecutive 
treatment adopted greatly diminishes the usefulness 
of the book, and that the author would have been 
wise to limit his purview. 





First Year Engineering Science, Mechanical and Elec- 
trical. By G. W. Birv. London: Sir Isaac Pitman 
and Sons, Limited. [Price 5s. net.] 

Tuis little book is designed to meet the needs of 

engineering students taking the first year of the 

Senior or Ordinary National Certificate Course. The 

author has appreciated the desirability of students 

of mechanical engineering acquiring an elementary 
knowledge of electrical science and of those aiming 
at an electrical career knowing the elements of 
mechanics and steam ; the book includes, therefore, 
not only chapters on force, systems of forces, work, 
friction, and machines, but chapters on magnetism, 
the magnetic effect of a current, current electricity, 
electrical instruments, and on conductors and 
insulators. These are followed by a chapter on 
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steam, in which also engine indicators are described. 
Tables of steam properties, logarithms, and a page 
on which useful formule are collected, add to the 
usefulness of the book. Many numerical examples 
are worked out in the text, and a large number of 
examples for students to work out are given. 

The presentation of the subject is sound and very 
lucid, and the illustrations and examples are well 
chosen, so as to refer wherever possible to practical 
applications. Among the few trifling points which 
are open to question is the statement that a force is 
completely specified by its magnitude and direction ; 
a point on its line action must also be known. 
Another is that the reader is in some instances left to 
infer the meaning of certain terms by implication 
from the context, as, for example, on page 10, 
where a force is referred to by the letters of the 
spaces on each side of it, and in Chapter XI, where 
the term C.H.U. is used without explanation. Some 
students may stumble at such points. The reason 
for the two separate movements in the instrument 
described on page 96 might be stated with advantage. 
A typographical error, “deal” for “ideal” on 
page 40, and a numerical slip, ““ -083” for “0-83” 
on page 107, are the only errors noticed in perusing 
the book. 

The arrangement of the subject-matter is excel- 
lent. The references to the Michell system of lubrica- 
tion and the inclusion of boundary friction among 
the types of friction, and the explanation of what it 
means, are instances of Mr. Bird’s commendable 
practice of bringing quite recent developments in 
engineering to the notice of even elementary students 
—in simple form, of course. 

For a future edition, the introduction into the 
worked examples of the Stroud system of dealing 
with physical units. i.¢., the writing of the contrac- 
tions naming the units as part of each quantity, 
and the cancelling or multiplying of these as if they 
were algebraic symbols, is worthy of the considera- 
tion of the author. As it is, however, for those who 
require a book limited to the scope of a particular 
syllabus or stage of a course, this book will prove an 
admirable one. 





Industrial Accountancy. By H. A. Simpson. London, 

Longmans, Green and Company. [Price 10s. 6d. net.] 
Tue numerous books on costing cover a large field, 
although the writer of the foreword to the book 
now under review does not appear to be in agree- 
ment with the author as to their quality. Un- 
doubtedly, in some, the subject is treated more or 
less unsatisfactorily. The treatment given, almost 
of necessity, must fall into one of two categories, 
either general, and based on, and dealing with, 
principles; or descriptive and dealing more 
particularly with a specified industry or works and 
the practice or routine followed therein. The book 
under review, from its somewhat erroneous title, 
might be assumed to deal with principles ; actually 
it is concerned with the costing practice of an 
individual highly specialised works in the produc- 
tion of steel. The object underlying it appears to 
be to describe the costing methods used in the 
works of the United Steel Companies, Limited, 
and these have been worked out with a view to 
the elimination of unnecessary effort and the 
speedy production of figures showing works costs. 

The entire costing of the production of steel is 
dealt with from the receipt of the raw material to 
the payment for the finished steel. Codes are given 
to which all expenditure can be booked. The 
author states that, with the methods described, 
“ a staff of 10, comprising seniors, juniors and girls,” 
can control time clocks and records ; deal with the 
selection, engagement and discharge of employees ; 
attend to National Health and Unemployment 
matters; analyse the pay roll into operations, 
departments and orders, giving wage cost figures 
for same ; report all excess costs thereon and, for 
a staff of 5,000 men, produce a pay roll in three 
hours.” It is stated that weekly departmental 


costs can be completed in six hours and “ the 





units of work, energy, and power, and one on water- | their centralisation. 


monthly profit and loss account for each product 
in each department can be completed on the first 
day after the month end.” 

To some extent this is the result of the use of 
mechanical aids to clerical work, together with 
The author is undoubtedly 








258 


right in suggesting that when each department has 
its own typewriters and calculating machines, some 
may be but little used while others are overworked. 
At the same time, the schedule suggested in con- 
nection with the morning mail would seem to 
savour of a gospel of perfection rather than a 
reasonable possibility of achievement. This schedule 
is as follows: Morning mail opened, 8.0 a.m. ; 
orders agreed with quotation, 8.4 a.m. ; registered 
in Central Checking Department, 8.7 a.m.; 
delivered to Calculating Department for calculating. 
8.15 a.m.; delivered to typists for typing, 8.20 
am. ; delivered to Central Checking Department 
and checked, 8.30 a.m.; delivered to works, 
8.35 a.m. How many orders would be handled in 
this time is not stated. The underlying object of 
a programme, however, is good, because, usually, 
the handling of paper and records is most inefficient 
in any works, 

As a costing proposition, steel, like any other 
process production, does not offer the amount of 
detail common to many other industries, and it 
seems unfortunate that a book which contains much 
that is good for the industry for which it has been 
written should have been given a title which in 
itself is not an indication of the subject actually 
treated, It is true that a note states that the book 
has special reference to the steel industry, and 
with this caution as to the need for examination, 
it may be recommended as dealing practically, and 
satisfactorily, with the subject on which it is written. 


Dynamik der Stalnverke Eine Schwingungslehre fiir 
Bauingenieure By K. Houenemser, and W. Pracer 
Berlin: Julius Springer. [Price 32-50 marks.]| 


Ln questions concerning the strength of structures, 
the extensive development of the methods of finding 
the effect of a statical load is in great contrast to 
the crudeness of the methods used to estimate the 
effect of a variable load. Yet the problem of the 
determination of the natural vibrations of a frame- 
work and its response to a periodic load is often as 
important as, or even more important than, the 
corresponding statical problem ; and of recent years 
the dynamical problems have received much atten- 
tion, The exact solution of such problems is often a 
matter of great complexity, but fortunately we have 
in Rayleigh’s Principle a very powerful instrument 
with the aid of which we can, with comparative 
ease, obtain approximate results well within the 
margin of accuracy requisite in engineering work. 

The book under review performs the twofold task 
of presenting the dynamical principles on which the 
methods available are based, and of giving an 
account of recently developed methods, It gives 
a systematic treatment of the problem of the free 
and forced vibrations of a framework made up of 
uniform bars ; and for similar problems, which do 
not lend themselves to exact treatment, it gives 
approximate methods based on the use of Ray- 
leigh’s Principle. 

The book is divided into five main sections, of 
which the first two are devoted to the theoretical 
foundations of the methods ; and the next three to 
the development and application of these methods, 
and these are followed by a summary of the results 
obtained, tables of the functions whose use is found 
necessary, and finally a bibliography giving refer- 
ences to papers and further literature on the subject. 

The first section gives a brief account of the kine- 
matics of simple harmonic motion and the free and 
forced vibrations of a system of one degree of 
freedom. The modifications introduced by a damp- 
ing force proportional to the velocity and by imper- 
fect elasticity are here touched on, but in subsequent 
sections the assumption of perfect elasticity is 
made throughout. 

The second section starts with the problem of a 
beam whose mass is assumed concentrated at three 





points. Making use of the analogy between this 
problem and the motion of a mass in three dimen- 
sions controlled by springs of suitable strengths, | 
the authors are able to introduce in a natural | 
manner the conception of normal co-ordinates and | 
to make clear the significance of the method of | 
successive approximation in finding the form of the | 
freely vibrating system. Thus although the problem 
is of small practical importance, it leads the way to 
the development of these conceptions in the case of 
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a beam with a continuous load, which is considered 
next. Here the use of the normal functions and 
normal equations for a vibrating beam is described. 
The method of successive approximation, and its 
combination with the energy method of determining 
frequencies is developed ; and refinements and other 
applications of the energy method discussed. 

The third section deals with the free vibrations 
of a framework. The determination of exact 
frequency equations is taken first. The method is 
based on the fact that if the displacement is of the 
form v (x) cos w t, the end conditions which usually 
obtain can be expressed either by giving definite 
values (usually either 0 or 2) to two parameters 
eand f, proportional to ° p, at the ends of 
a bar; or by giving relations between these para- 
meters at the ends of adjoining bars. The relations 
corresponding to the most usual types of end con- 
ditions are tabulated. From them, the frequency 
equation can be obtained in terms of five functions 
(combinations of hyperbolic and circular functions) 
which are tabulated at the end of the book. Thus in 
simple cases, the required frequencies can be 
obtained by inspection of the tables ; in more com- 
plicated cases, nomographic methods of solution are 
described. When the exact method cannot be 
applied, very good approximate results can be 
obtained by the use of the energy method, and 
numerous examples, including the case of a pylon 
or mast, a bridge, and a girder, are worked out 
numerically in full detail. 

The fourth section deals with forced vibrations 
and again exact methods are considered first, and 
approximate methods afterwards. The fifth section 
is devoted to the effect of sudden application or 
removal of a load. The methods dealt with in these 
sections require a knowledge of the natural fre- 
quencies of vibration, which may be obtained by 
the methods of the previous section, and some 
further functions which are also tabulated at the 
end of the book. 

It will be seen that the book serves a very useful 
purpose in making available methods perfected 
by recent research. The theoretical groundwork is 
very clearly presented ; and as far as possible the 
authors have made the book complete in itself, 
no previous knowledge of the theory of vibrations 
being called for. 

In view of the freedom of the book from errors 
and misprints, it is somewhat surprising that the 
mistake in the formule for the Fourier coefficients 
on page 97 escaped notice. The substitution of a 
0 for a 9 in the first term of D, on page 159 is 
evidently a misprint, as the final result is correct. 








SILENCER FOR PNEUMATIC TOOLS. 


THE recent regulation, an important public amenity, 
made by the Minister of Transport, prohibiting 
the use of motor horns during certain hours, has 
directed attention to the possibility of reducing other 
street noises, and as stated on page 229 of our last issue, 
a Committee has been appointed to study the question 
in far as it relates to noises made by motor 
vehicles. It has been pointed out by various writers 
in the Press, however, that cars and lorries are by no 
means the only offenders in the matter of noise, and 
that pneumatic tools employed on road-repair work, in 
particular, create a barely-tolerable din while they are 
in use. So far, no practicable suggestion has been made 
for eliminating the metallic sound of the piston striking 
the anvil in such tools, but actually this is compara- 
tively unobjectionable, the majority of the noise being 
produced by the exhaust. It might be thought at 
first sight that the design of an efficient silencer for the 
exhaust air would offer no particular difficulty, but a 
consideration of the conditions to be met show that 
the problem is by no means a simple one. Briefly, 
while being sufficiently strong as to preclude any 
possibility of bursting or becoming damaged in rough 
handling, the weight, size and shape of the silencer 
must not inconvenience the operator. It must reduce 
the noise to the required degree without increasing the 
back pressure to an appreciable extent, and, finally, it 
must be low in cost, with a simple and reliable method 
of fixing. 

Repeated efforts have been made to develop a suit- 
able silencer, and it is claimed by Messrs. Holman Bros., 
Ltd., of Camborne, that the “ M.S.T.” model, which 
they have introduced as a result of numerous experi- 
ments, meets all the requirements outlined above. The 
construction of this silencer is illustrated in Figs, 1 and 2, 
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| annexed, and it will be seen that it is composed of a 
| series of heavy-gauge tubes of increasing diameter, each 
| being disposed eccentrically with respect to the next, 
| to which it is securely welded. Rows of apertures ar 
arranged, so that the exhaust air, which is actually at 
| a considerable pressure, travels in a spiral path from 
the smallest tube to the outlet in the circumference of 
the outer casing. The air entering the inlet tube 
encounters a cone, shown in Fig. 2, which breaks up 
the incoming stream and initiates a whirling motion. 
It then expands evenly and gradually, as it passes 
through the successive crescent-shaped chambers, 
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leaving the outlet in a smooth, continuous, and practi- 
cally silent stream. Both ends of all the tubes are 
welded to the end plates. The weight of the silencer 
is only 5} lb., and as its diameter is only 5 in. and its 
length 44 in., it can easily be fitted to the tool without 
in any way interfering with the manipulation of the 
latter. Tests have been made to demonstrate that the 
fitting of the silencer reduces the speed of penetration 
by less than 5 per cent., and that the volume of sound 
is reduced by at least 60 per cent. All Holman tools 
have a threaded exhaust outlet on which an adaptor 
can be fitted, the threaded projection on the silencer, 
shown in Fig. 2 being screwed into the adaptor and 
secured by a lock nut. 








TEXTILE PRINTING-MACHINE 
KNIFE BLADE GRINDER. 


THE printing of textile fabrics is carried out by an 
engraved steel roller, over which the fabric is passed, 
and in the sunk lines of the design on which colour is 
first entrapped and then transferred. The engraved 
roller is positively driven and drives by friction a much 
larger roller carrying the fabric with its backing of 
blanket and other materials which, by their resilience, 
keep the fabric in proper contact with the engraved 
roller. The fabric passes between the two rollers. 
On the opposite side of the engraved, or printing, roller 
from the fabric roller, is a third roller in contact with the 
former, and driven by gear wheels from it. This roller 
dips into a trough containing the colour, which is in 
the form of a paste, the paste being continuously 
deposited on the printing roller as it and the colour 
roller rotate in opposite directions. As the paste is 
only required in the engraved parts of the printing 
roller, it is clear that all of it adhering to the smooth 
parts of this roller must be removed before printing 
takes place. This is done by a sharp steel blade with 
an acutely-bevelled edge kept bearing on the printing 
roller by means of a pressure-regulating device. It 
is on the efficiency of the scraping effect of this knife 
that the distinctness of the printed design depends, 
and it is therefore necessary that the edge of the knit 
should be kept sharp and true. 

The above brief explanation has been deemed nece* 
sary to make clear the purpose of the machine show: 
in the illustration on page 259, and termed th 
Doctor Blade Grinder, the colour clearing knife being 
known in the textile industry as the “ cleaning doctor. 
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BLADE GRINDER. 
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The machine has been recently developed by Messrs. 
Samuel C. Rogers and Company, 191-205, :Dutton- 
avenue, Buffalo, New York, U.S.A. The “doctor”? is 
mounted on a holder, or * shear,” and the machine is 
designed to take this whole assembly, that is, it is not 


necessary to remove the knife from the shear in order 


togrindit. The knife reciprocates in front of a grinding 
wheel, the rotation of which is automatically reversed 
at each end of the reciprocating stroke. The -knife is 
thus ground in a direction away from the cutting edge 
during the forward traverse and towards the cutting 
edge during the return traverse, a process giving a clean 
and sharp edge without a fin or burr. 


The machine consists of a plain base, which contains | 


the reversing switch for the grinding wheel motor, the 
driving gear for the table motion, the cross feed gear- 
hox, and a tank and centrifugal pump for the grinding 
water. To the top of the base is attached the bed 
for the work table. The bed is formed with an inverted 
Vee way on the top and a flat way at one side, and is 
of ample length, to avoid undue overrun of the work 
table. This latter consists of two main parts, lower 
and upper. The lower part takes the reciprocating 
drive, which is effected by rack and pinion gear, the 
power being transmitted by belt from the grinding- 
Wheel spindle, and thence through oil-immersed worm 
gear. The upper part of the work table consists of 
a tilting table, the supports of which run in slides on 
the top of the lower part, by means of which cross feed 
towards the grinding wheel is given to the blade being 
ground. This feed may be either automatic or hand 
operated, and the rate may be varied as required. The 
tilting part carries brackets for securing the blade 
holder, which brackets may be adjusted both longitu- 
dinally and transversely. The blade holder is clamped 
at its rounded ends by small handwheels on the brackets. 
lhe blade itself is held down upon a vertical projection 
on the table, which also forms a straight edge, proper 
parallelism being ensured by cross adjustment of the 
brackets. The holding-down device consists of a stiff 
bar carried on four extended hinges, and is clamped by 
two serews. The correct tilt of the table to ensure the 
bevel required on the knife edge is ascertained by a dial 
indi ‘ator. F P 
'he grinding wheel is of the cup type, of suitable 
grade and grain, and is carried on the motor shaft. 
he motor is a 60-cycle polyphase machine made by 
Messrs. General Electric Company, Schenectady, and 
's fitted with radial and thrust ball bearings to eliminate 
end play of the shaft. It is provided with push-button 
ntrol and an electric time switch, so that automatic 
‘toppage of the machine can be effected at a set time 
Without attention. 
ling coneave bevels. The device seen near the 


| exible water pipe in the illustration is for honing the 
| blades, With the blade in the position shown, when 
| the lever is depressed the stone is brought into contact 
| with the back of the blade before grinding, and a few 
| traverses of the table will ensure removal of any 
| pitting. After grinding, the blade holder is tilted into 
| a vertical position and the blade finished by the stone. 
| The machine is claimed to produce better results than 
| those obtained by hand honing, and to save time in 
| finishing a blade, whilst as a harder-tempered blade can 
| be employed, less sharpening is required and the life of 
|the blade between grindings is increased. Although 
| the machine has been designed primarily for grinding 
“ doctors,” with slight modification it may be adapted 
to grind the long “ledger” blades used in textile 
shearing machines. 








THE MENSURATION OF GRAPHS 
HAVING ALGEBRAIC EQUATIONS. 


By J. J. Exxiorv. 


In his book The Case Against Hinstein, Dr. Arthur 
Lynch describes the discovery by Descartes of the 
| principles of Co-ordinate Geometry. ‘“‘ Then, one fine 
morning in Holland, Descartes lay in bed meditating, 
as was his wont, when all of a sudden came that flash 
of genius which has gone far to change the face of our 
civilisation. He had been struck by the fact that he 
was looking at three walls or planes—the two sides 
and the floor—which intersected at a point. The 
next step of observation was that a certain object 
in the room stood at measurable distances from the 
three walls, each in turn ; and then came the suggestion 
that, given these three distances, one could determine 
the position of the object. . . . The lines of develop- 
ment became clear at once. For instance, imagine 
an ellipsoid. Take its centre as the origin of co- 
ordinates. We can reduce the relations to a form of 
this kind : 
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where a, b, c represent the length of the lines, symmetric 
to the ellipsoid, drawn from the centre in three direc- 
tions at right angles.” Thus was that union of 
geometry and algebra effected which led to the evolution 


| of the Calculus. 


Now, perfect ellipsoids are not found in Nature, 
and the vast majority of actual surfaces or lines found 
in Nature, or graphs of observed measurements taken 
from Nature, fo not admit of exact representation as 


The motor can be swivelled for | algebraic equations of Cartesian co-ordinates. Mathe- 
maticians may invent equations which approximately 





co-ordinate the dimensions of a surface, real or plotted ; 
but in so doing, they are merely fitting formule to 
basic facts, and their inter-relation in Nature, and not 
necessarily exploring fundamental truths. Recognition 
of this would exhibit the Calculus and its modern 
offspring in their true light as valuable ‘‘ instruments ” 
for the mensuration of physical quantities, whilst 
depriving algebra. of all pretence to pose as natural 
philosophy par eacellence, Confined to its legitimate 
function as mensuration of things and concepts capable 
of an alternative rational mental depiction, algebra— 
as co-ordinate geometry—thus confined to its own 
legitimate sphere, takes its true place as philosophy. 
In other words, the true glories of the so-called Calculus 
do not appear until it is considered as fundamentally 
the mensuration of graphs having algebraic equations. 
This statement will possibly irritate those who do 
not feel that they have reached philosophical ground 
until they have ignored their ordinary senses and can 
behold nothing but algebraic symbols. Such devotees 
fail to recognise that the Calculus is dependent upon 
rational spacial (and hence Euclidean) concepts, and 
is, therefore, a branch of geometry, or that it is rigidly 
restricted to such graphs or actual lines, which possess 
definite algebraic equations, algebra including trigono- 
metry. 

Geometry is the basis of all calculation, as the word 
calculus (a stone) indicates, the stone being a definite 
portion of space, continuous in time, whilst stones can 

arranged in space in regular patterns—in groups 

to facilitate counting. The very expression of a 
number, as 638 for example, is a geometrical artifice 
whereby the units are sorted out into three main 
groups—hundreds, tens and units—and placed in a 
geometric space-order symbolising the order of magni- 
tude. Simple addition is facilitated by arranging the 
numbers to be added in a definite geometrical manner, 
groups of the same order of magnitude being placed 
underneath one another in straight lines. Moreover, 
such geometry is essentially “ Euclidean.” Frank 
acknowledgment of the role played by geometry in 
all calculations would encourage a freer use of Graphic 
Arithmetic, and would help to preserve a just perspec- 
tive in all matters of mathematical theory. 

The instantaneous rate of change, differential 
coefficient, derivative, &c., as the well-known expression 
oe is variously denominated, plays a fundamental 
part in the machinery of the Calculus, and this funda- 
mental concept can be convincingly appreciated only 
by seeing its geometrical interpretations. Just as the 
relative variation of pressure and volume of the steam 
in a cylinder is much more comprehensively grasped 
when pictured (if only mentally) as an indicator 
diagram, and thus the instantaneous rate of change 
thought of as the steepness of the curve at any point, 
so, when thinking about any two variable quantities, 
it is not a symptom of inferior mentality to picture 


the variation asa plotted graph. ou is then always 
reducible to a geometric concept-—the slope of the 
tangent to the graph at a given point—and the wise 
man will rejoice in the tangibility of this concept and 
will not envy those who can get no further than defining 
oY as 
J F (@ + Az) — F (x) 
ltaxz—>o Ae 


Now, the algebraic process of determining the 
limiting value of a certain function of x as Az approaches 
zero, fails to reach its goal by precise algebraic logic 
(hence the long and bitter controversies of the past) 
although, by good fortune, the algebraic process often 
points to the exact answer, whereas the precise value 
and significance of the limiting value would be normally 
exhibited in the geometrisation of the calculation. It 
is only the modern neglect of Euclidean geometry 
that would encourage a student to despise that increased 
comprehension of a mathematical problem afforded by 
the employment of a graph. To understand the 
Calculus, it is well to make a free use of geometrical 
concepts. 

We might use sticks instead of stones to help us 
with our arithmetic, and with advantage, if the sticks 
were straight. A straight stick can be divided into 
equal parts, and this process of division is equivalent 
to converting a unit into a group of geometrically similar 
units of a lower order of magnitude. By choosing the 
length of a particular stick as the unit of length, we 
can utilise lengths to symbolise magnitudes, and so 
develop graphic arithmetic of at least a simple order. 
The association of length with length in a certain way 
gives rise to the concept of surface, the magnitude of 
which we call area: and in order to measure surfaces, 
we must be able to compare their magnitudes with one 
another, and in particular with a standard (unit) area. 
The choice of the unit is arbitrary—it might have been 
an equilateral triangle of side equal to the unit of 
length—but the square of side of unit length commends 
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itself because of its greater symmetry and its property 
of being generated by the motion, parallel to itself, of 
a line of unit length. The fact that the square has | 
been accepted as the unit of area exercises a pre 
dominating influence over not only the algebraic | 
expressions for area, but also our habits of thought in | 
measuring areas, so that when we endeavour to measure | 
the area of a curved figure, we are handicapped by | 
those habits of mind which are based on the mensura- | 
tion of rectilineal figures. We instinctively try to | 
split up the area of a curved figure into rectilineal 
parts, and so tease our minds in the endeavour to | 
avoid the jagged profile. Engineers and physicists do | 
not, as a rule, allow this saw-edge profile to worry | 
them, as the discrepancy between the jagged profile 
and the smooth curve can be made as little as one 
pleases in theory (without becoming exactly nought), 
whilst the integral obtained in the ordinary way by | 
inspection always gives the exact answer. But this 
approximate method of reasoning offends pure mathe- 
matics which demands exactness. Thus, disagreement 
has sometimes arisen between teachers of pure mathe- 
matics and teachers of applied mechanics. A man 
can be both a gymnastic artist and a blacksmith 
but the swing of the Indian clubs will not find a place 
at the anvil; similarly, the engineer who appreciates | 
the beauty of the strict philosophy of the Calculus, | 
will waste neither his time nor energy in pursuing | 
classic methods of integration on practical problems. | 
To make these latter remarks more clear, it may be | 
repeated that the familiar expressions for the areas of | 
certain figures depend upon the fact that the unit of 
area adopted is the square of unit side. If the unit 
of area were an equilateral triangle, the area of a 
rectangle would not be “length » breadth.” When 
we measure the area of a rectangle, we divide the figure 
unconsciously into a number of squares. If there are 
m units of length in one side and n units in the adjacent 
side, then there are m strips each containing n squares, | 
so that the total number of squares is m x n. In 
the menésuration of a triangle, it can be cut into 
pieces which, when rearranged, form a rectangle, so 
that the area of any triangle—and hence of any 
rectilineal figure—is easily obtained. When a figure 
has one or more curved boundaries, however, this 
process of cutting up and rearranging to form a} 
rectangle is no longer possible. We can approximate, | 
by choosing a certain size of square as our unit, dividing 
up the given figure into squares of this size, “‘ discard- 
ing” the which are not whole squares, and 
counting the number of units. The smaller the size 
(relative to the standard unit) of the special unit 


pieces 





square chosen, the more exact will be the answer. 
This process corresponds to the mental argument 


commonly followed by practical minds when thinking | 


ENGINEERING. 


DIAGRAMS OF THREE MONTHS’ 


JULY 


JU 
14 


a 
- 


-* 
* 


+ 


AL. 3 
(4653) 





#4 24 


JUNE 


22 26 


JULY 





(SEPT. 7, 1934. 


METAL PRICES. 


AUGUST 






“ENGINEERING 


AUGUST 


Notr.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations 


of the London Metal Exchange for “fine foreign’ and “ standard ”’ metal, respectively. 
for lead are for English metal, whilst those for spelter are for virgin metal. 
for steel plates and rails, and also for hematite and Cleveland pig-iron. 
‘< | steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. 
of the process of integration. However inexact this | pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 


The prices shown 
Middlesbrough prices are plotted 
The prices given in the case of 
The 
The price of quick- 


way of thinking may seem to the pare mathematician, | silver is per bottle, the contents of which vary from 70 Ib. to 80 lb., and the price of tin-plates is per standard 
the practical mind, which retains a hold on the descrip- | box, but in all other cases the prices are per ton. Each vertical line in the diagram represents a market day, 
and the horizontal lines represent 1/. each, except in the case of the diagram relating to tin-plates, in which 


tive concepts of physical quantities in a problem as| 
far as this is possible, dare not sacrifice this aid to 
sound thinking in the interests of mathematical 
wsthetics. Thus, when thinking of the work done by | 
some expanding gas, the gain by conceiving the | 
increment of work as a thin rectangle, so preserving 
in the mind the separate concepts of pressure and | 
displacement, far outweighs the corresponding loss in | 
mathematical delicacy, according to which the pressure 
at any instant should be viewed as the derivative or | 
instantaneous rate of change of work with respect to | 
displacement. 

It commonly assumed that the fundamental | 
process in the Calculus is differentiation, the determina- | 
tion of the derivative of a function of z, and that | 
integration is (in principle) merely the identification 
of the function from the knowledge of its derivative. 
Integration is (at least, in certain cases), however, an 
algebraic process equally as direct and as rational as 
the ordinary process of differentiation from first 
principles. In the case of certain figures, the dimen- | 
sions of which fulfil certain algebraic relationships, it | 
is possible to carry out the systematically-repeated | 
process of subdivision into squares in a definite algebraic | 
manner such that the successive values of the approxi- | 
mate area (A, or A, or A,, &c.), can be expressed as | 
the sum to » terms of 4 series of expressions involving | 
A (or Ax) which, in argument, assumes the repeated, | 
diminishing, correspond ng values /,, h,, Ay, &c., where | 
A is the side of the unit square chosen, and nh is a} 
finite dimension of the figure being mensurated. By 
inspection of the algebraic expression representing the 
general form of the approximate area A,, Ay, Aj, 
these values being summations each approximating 
more closely to the exact result, it is sometimes possible 
to see what value this would assume when n becomes 
infinitely large, and A becomes infinitely small, just as | 
in the case of determining a derivative by inspection | 
when A approaches 0. The possibility of thus obtaining 
the integral by ordinary methods of algebraic summa 
tion, and inspection, arises from the fact that we have 
to do with a convergent series whose sum to infinity 








is 


they represent ls. each. 


has a finite value. This finite value we call a definite 
integral which, accordingly, has every right to be 
symbolised by an old-fashioned 8, for summation. 
The formal description of a definite integral would 
be :—‘* The limit, as Sx approaches O, of the sum of 
all such expressions as y Ax taken between the specified 
end limits.” The concept of summation is thus 
legitimately retained as { the symbol of integration. 
What has just been described is integration from 
first principles by ordinary algebraic processes, which 
would certainly be very cumbersome in actual execution. 
It is introduced here to demonstrate the rationale of 
integration. The process of integration often admits 
of great simplification, as in cases falling within certain 
classes where the relation between two functions (the 
so-called reciprocal relationship of derivative and 
integral) has already been discovered and tabulated 
for reference. Strictly speaking, the only genuine 
integral is the definite integral; the indefinite integral 
is a mere indicator of the shape of each of the two 
quantities the difference of which is the precise or 
definite integral. This fact is insufficiently emphasised, 
with consequent loss in lucidity, in the discussion of 
the theory of the Calculus. Expressed algebraically :— 
The process of integration admits of great simplification 
in certain cases where known relationships exist between 
the y (expressed as a function of z) and the sum to 
infinity of y Ax, which sum takes the form z, — 2,, 
depending upon the end limits z, and z, of the variable 
x. We then call z the indefinite integral of y, z being 
also a function of x; and we say that y is the derivative 
or differential coefficient of z with respect to z. It is 
indeed remarkable that the known relationships 
between certain types of z and the corresponding 
derivatives y, or are usually of a simple character, 


so that where y can be recognised as the derivative of 


|a known quantity the process of integration is very 








simple. Unfortunately, however, this recognition is 
not always possible, so that there are problems of 
integration which remain unsolved. It is hoped that 
the foregoing remarks indicate a way of reconciliation 
between the older and the newer methods of envisaging 
the fundamental concepts of the infinitesimal Calculus 








APPOINTMENT OF AGENTS IN CaINA.-—A confidential 
memorandum relative to the appointment of agents in 
China has been issued by the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1. Interested 
United Kingdom firms should apply to the Department 
for copies, quoting reference No. C.Y. 4,336. 


Yectow River DyKkes, Curna.—The work of reinfor 
ing the great dykes on both sides of the Yellow Rive: 
Southern Hopei, China, has now been completed. Stout 
walls stretching for a distance of 80 miles, and for the 
construction of which 1,700,000 labourers were recruited 
at various times, protect from flood danger the districts 
of Changyuan, Tunghsien and Pohsien. It is stated in 
the Chinese Economic Bulletin that a sum of 700,000 dols 
has been expended on the work. 


Tre InstireTion or Evecrrica ENGINEERS \ 
number of scholarships has been awarded by the Institu 
tion of Electrical Engineers for 1934. These include the 


Ferranti scholarship of an annual value of 2501. and 
tenable for two years, to Mr. F. C. Williams; the 
Duddell scholarship, worth 1501. per annum, and ten 


able for three years, to Mr. S. Ll. Hollingworth; the 


Silvanus Thompson scholarship, which has an annua! 
value of 1001., plus tuition fees, and is tenable, for two 
years, to Mr. S. G. Bittles ; the Swan Memorial scholar- 
ship, valued at 1201. and tenable for one year, to Mr. F 
Bradshaw ; the David Hughes scholarship, worth 1)! 
and tenable for one year, to Mr. W. B. Hutchison ; tiie 
Salomons scholarships, each valued at 50l., and tena 
for one year to Messrs. R. Bernard and W. McStravick 
and the Thorrowgood scholarship, which has an ann 
value of 25/. and is tenable, for two years, to Mr. K 
Fordham. 
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PRINCIPLES OF THE DESIGN OF 
BLAST FURNACE LINES.* 


By Dr. Jrnpricn SaRrex. 
(Concluded from page 238.) 


IN determining the diameter of the hearth the point 
of departure is the desired daily output of the furnace. 
Since a definite amount of coke is to be consumed per 
unit of pig-iron produced—varying with the quality 
of the charge, the grade of pig and the character of the 
coke—the daily output determines how much coke 
should be charged into the furnace per 24 hours. An 
average of 75 per cent. of that amount of carbon is 
burnt before the tuyeres in producing “ cold ” iron, and 





Fig.6. DIAGRAM OF THE BLAST- 
FURNACE EFFECT. 


Fig.9. BLAST-FURNACE LINES AS DETERMINED 
rf CALCULATION. 








' (4800.£.) 


the weight of carbon burnt in the tuyere zone per day 
represents the effect of the blast-furnace. The blast- 
furnace effect has been dealt with by G. Eichenberg ; 
he was of the opinion that the effect of a furnace, as 
determined by the quantity of carbon burnt in front 
of the tuyeres per 24 hours, depends upon the diameter 
of the hearth, but he paid no attention to the quality 
f the charge. Therefore, according to his diagram, 
the same furnace requires a shorter period of working 
when smelting a lean burden than it does when working 
a rich one; this, however, is contrary to actual ex- 
perience. The burning effect of the furnace was, 
therefore, investigated by the present author, and was 
discussed in his article on “‘ The Blast-Furnace Effect.” + 
his investigation was rendered possible by the publica- 
tion of data concerning the operation of as many as 








~21 blast-furnaces given ina valuable paper by Evans, 








* Paper read before the Iron and Steel Institute on 


Thursday, May 31, 1934. Abridged. 
Hornicky Vestnik, Prague, 1932. 

_+ E. C. Evans, L. Reeve and M. A. Vernon, “ Blast- 

Furnace Data and Their Correlation. Part II.” Journal 





hy Iron and Steel Institute, Vol. cxxiii, page 95, 


| If this coke contains 83 per cent. of carbon, the weight 


as well as by the data contained in F. Clements’ book,* 
in which 22 blast-furnaces are compared. The operat- 
ing data concerning all the above furnaces, working in 
various parts of the world, were classified by the present 
author, first, according to the grade of iron produced ; 
secondly, according to the hearth diameter; and, 
finally, according to the consumption of carbon per unit 
of pig produced. The consumption of carbon during 
the passage of the burden through the furnace to the 
tuyere zone was assumed to be 25 per cent. when pro- 
ducing “cold” grades of pig, and 20 per cent. when 
making “ hot ” irons containing more than 2 per cent. 
of silicon. 

By classifying the above data and plotting them in 
diagrams a basis was formed for the construction of 





per 24 Hour Tons. 


3 
Carbon Burnt before Tuyeres... 


Carbon Burnt before Tuyeres per 24 Hour... Tons. 


Iron Yield. of Burden 
not Included)... 


the final, ternary diagram of the 
blast-furnace effect (Fig. 6). This 
diagram is represented in Fig. 7 
in the form of a series of sections 
projected on the same plane. It 
shows, first, that for a given hearth 
diameter the effect of a furnace 
increases, along a curve, with a 
decrease in the consumption of 
carbon per 100 kg. of pig, and, secondly, that for a 
given consumption of carbon per 100 kg. of pig the 
effect of the furnace increases in direct proportion 
with its hearth diameter. The consumption of carbon 
per 100 kg. of iron produced depends, in a measure, 
upon the yield of iron from the burden and upon the 
grade of the pig produced, and this is represented in 
the lower part of Fig. 7, where two curves are given 
which represent the relationship between the effect of 
the furnace, the iron yield of the burden and the 
grade of iron made. This graph may be used as an 
approximate check on the consumption of carbon per 
100 kg. of pig-iron produced under average conditions. 

For instance, a blast-furnace is to be designed for a 
daily output of 740 tons of basic Bessemer iron pro- 
duced from a charge for which 87 kg. of coke are con- 
sumed per 100 kg. of pig. The quantity of coke to be 
charged into such a furnace is then 640 tons per day. 





of carbon to pass daily through the furnace is 532 tons, 
from which 400 tons of cabben are burnt before the 





* Blast-Furnace Practice. London, 1929. Ernest 


Benn, Limited. 
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tuyeres. The latter figure represents the effect of the 
furnace. The consumption of carbon per 100 kg. of 
pig is 87 kg. x 0-83 = 72-5 kg. The furnace hearth 
should, therefore, have a diameter of about 6,000 mm. 
At the same time the diagram shows that the iron 
yield of the charge of ore plus limestone is about 48 per 
cent. As to the height of the hearth, the number of 
tuyeres, the distance from the centre line of the cinder 
notch to that of the tuyeres, &c., there are so many 
data available from experience that these points may 
be regarded as sufficiently well known; on the other 
hand, the height of the bosh is a point open to dis- 
cussion. 

In the downward movement of the burden through 
the plastic zone of a furnace a reduction of the charge 





7. DIAGRAM OF THE BLAST-FURNACE EFFECT. 
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volume occurs, within a certain period of time as de- 
scribed above. During that time the stock covers a 
certain distance. The height of the bosh must be 
equal to this distance if the furnace is to work economic- 
ally. Ifthe height of the bosh is insufficient, the plastic 
stage of the charge may éommence in the parts above 
the bosh, that is, in those regions where the stock is 
loosened at the periphery of the furnace by the influ- 
ence of the shaft angle. This may lead to an irregular 
channelling at the peripheral portions of the plastic 
zone, which may result in an irregular descent of the 
charge. This, in turn, may lead to local thickening of 
the stock, which may result, chiefly with burdens of low 
permeability, in successive scaffolding and melting- 
away of the shaft lining. 

On the other hand, if the bosh height is excessive, 
the plastic zone will be situated in the lower part of the 
bosh, while in its upper part solid materials will be 
found. This solid stock will be compressed owing to the 
effect of the bosh angle. Fine materials will pack the 
voids, allowing the passage of gas at the periphery of 
the bosh, the descent of the peripheral portions of the 
burden will be retarded, and the result will be a succes- 
sive building-up of deposits at the bosh walls. In 
both cases the furnace working may be improved, in a 
measure, by changing the mode of charging and by 
taking other necessary steps ; but under such conditions 
economy of operation will be out of the question. 
Hence, the top of the bosh should be situated where the 
charge begins to become plastic. 

In the reducing atmosphere of a blast-furnace, ores 
soften at a certain temperature which can be measured, 
as was described in the author’s article on “ Iron Ores 
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at High Temperatures in Blast-Furnaces”’ already 
mentioned. Although the conditions of the softening 
of the ore in a blast-furnace are somewhat different 
from those when testing the ores im an electric furnace, 
as was the case discussed in the above-mentioned article, 
the difference between the actual softening tempera- 
tures in a blast-furnace and in the above tests cannot be 
great. In Table I (page 238 ante), temperatures are 
given as measured for several grades of ore. The point 
at which the ores begin to soften may be directly 
read on a temperature diagram plotted for the furnace 
smelting these ores. With blast-furnaces producing 
‘ hot ” irons, in which relatively more gas flows upwards 
through the descending charge than is the case in making 
‘cold’ pig from the same charge, the plastic zone is 
shifted to the higher parts of the furnace. 

The influence of the size of the furnace manifests 
itself in that the area through which the gas ascends 
increases quadratically, while the effect of the furnace 
increases to a considerably smaller degree with the 
increase of the furnace diameter. 

For instance, it will be seen from the diagram of the 
furnace effect that in working the same charge and in 
producing the same grade of iron the effect of a furnace 
having a hearth diameter of 3 m. is 2-3 times as low as 
that of the furnace having a hearth diameter of 6 m. 
Hence, the quantity of gas ascending through the larger 
furnace will be nearly 2-3 times as large as that flowing 
through the smaller furnace; but the area allowing 
the passage of that amount of gas will be 4 times as 
large in the former furnace as in the latter. For that 
reason the plastic zone in the larger furnace will be 
situated nearer to the tuyeres than in the smaller 
furnace, in so far as the bosh angle has no compensating 


influence upon the incorrect relation of the cross- 
sectional area of the furnace to its effect. Under such 
circumstances the distance from the centre line of 


the tuyeres to the upper edge of the hearth would have 
to be increased. 


It may be said generally that with ores softening at a 


temperature ranging from 1,000 deg. C. to 1,100 deg. C. | 


a suitable height of the bosh is between 4-5 m. and 
3-3 m., and between 3-3 m. and 2-6 m. with those 
becoming plastic at a temperature of from 1,100 deg. C. 
to 1,200 deg. C.; the lower limits refer to the produc 
tion of “cold” iron and to large furnaces, and the 
upper limits to‘ hot " pig and to small furnaces. The 
distance from the top of the bosh to the tuyere plane 
is, then, to be from 2-9 m. to 4°8 m., varying with 


the quality of the charge, the grade of iron produced, and 
the size of the furnace. Thus the cubic capacity and 
the angle of the bosh—the most important part of the 


blast-furnace—may be determined. 

Finally, the dimensions of the shaft should be dis- 
Above the top of the bosh a short cylindrical 
portion is frequently introduced, which is done largely 
for the purpose of facilitating the descent of the stock, 
as well as for constructional reasons; this point may, 
therefore, be omitted in designing the furnace lines 
The main purpose of the shaft is to ensure the maximum 
reducing effect of the gas. This effect is, however, 
largely dependent upon the area of contact between 
the ,as and the ore. It has been found recently that 
small lumps of different ores are reduced rapidly and 
to a nearly equal extent, while with coarse lumps only 
those possessing high porosity are rapidly reduced by 
the gas, while with dense ores the reduction goes on 
rapidly at the beginning, when the lumps are reduced 
superficially, but then progresses at a very slow rate, when 
the internal portions of the lumps are to be reduced. 


cussed, 


Most ores, however, crumble readily in the furnace, 
and this accelerates their reduction to such a degree 
that it is unnecessary for them to remain in the shaft 
for a long time. On the other hand, with those ores 
which crumble but little no material increase in the 
degree of their reduction can be attained by a pro- 
longed sojourn in the shaft. It is, therefore, useless to 
design shafts of too large a size. As was emphasised 
in the author's article on ‘‘ The Blast-Furnace Effect ” 
cit.), it chiefly small furnaces the shafts 
if which are over-dimensioned. In that article the 
author came to the conclusion, in accordance with the 
data given by Evans and by Clements, that the average 
useful cubic capacity of a furnace having a hearth 
diameter of 3 m. to 4 m, js 415 cub. m., whereas for 
hearth diameters of 4m, ‘o 5 m., 5 m. to 6 m., and 6 m. 
to 7 m., the figures are 482 cub. m., 577 cub. m., and 
715 cub. m., respectively. Since the calculated aver- 
age hearth diameters of these furnaces are 3-45 m.. 
4-45 m., 5-43 m., and 6-46 m., the average useful 
capacities per | m. of their hearth diameter are 120 
cub. m., 108 cub. m., 106 cub. m., and 110 cub. m., 
respectively. Even such a figure as 110 cub. m. appears 
to be excessive with large furnaces; in working the 
same charge and in producing the same grade of pig, a 
large furnace with a hearth diameter of 6-46 m. shows, 
accordiag to the diagram in Fig. 7, an effect 2-25 times 
as high, but a useful capacity only 1-7 times as high, 
as those shown by a small furnace with a hearth dia- 
meter of 3-45 m, 


(loe 1s 


G. 


ENGINEERIN 


It cannot be said, however, that small furnaces 
| always work more economically than large ones ; there- 
fore, the useful capacity of the large furnace may be 
considered to be at least sufficient. Then, with the 
same working period, which requirement is quite 
reasonable in smelting the same charge and producing 
the same grade of pig, the useful volumetric capacity 
of the furnace with a hearth diameter of 3-45 m. could 
be not more than about 320 cub. m. The average 
useful capacity per 1 m. of hearth diameter would then 
be about 90 cub. m. with that furnace, and could be 
increased, according to the furnace size, to the 110 cub. 
m. for furnaces having a hearth diameter of 6 m. to 7 m. 
For furnaces smelting fine ores and those easily reducible 
or crumbling readily, a lower figure for the useful capa- 
city than that given above may be chosen, but due 
regard should be paid to the quality of the coke used. 

The total useful capacity of a furnace having been 

determined, the useful capacity of the shaft will be 
found by subtracting the capacity of the bosh and the 
}useful capacity of the hearth. Since, owing to such 
influences as the shaking-down and crumbling of the 
ores, a certain reduction of the charge volume takes 
place as the charge descends from the throat to the 
parts above the plastic zone, it would appear that the 
shaft should be tapered downwards, as is the case with 
many furnaces producing non-ferrous metals. How- 
ever, to meet an increase in the charge volume due to 
heating, to lower the influence of friction at the shaft 
walls, and chiefly to make the throat practically con- 
trollable in filling the furnace, it is necessary to build 
shafts tapered upwards. A shaft of such a design 
facilitates the passage of gas at the periphery of the 
furnace, and requires, for the even distribution of the 
gas flow, finer ores to be charged at the periphery of the 
throat. 

Although the peripheral portions of the burden 
|descend more rapidly than those in the middle of 
the shaft, this irregularity is counterbalanced by the 
easy reducibility of the fine ores. 

Blast-furnaces are usually built into structures already 
existing and connected with hoists, so that the height 
of the shaft is predetermined. Since the diameter of 
the shaft bottom is known, the diameter of the throat 
can be easily found. If the shaft angle is too steep, 
the introduction of a cylindrical portion just below the 
throat may be of help, though the steepness of the 
shaft angle could only manifest itself detrimentally in 
an abrasion of the lining. It is obvious that the above 
figures for the average useful capacity of the blast- 
furnace as obtained from a series of furnaces are not 
unchangeable, so that in designing the furnace shaft 
the diameter of the throat may also be chosen if the 
| height of the shaft is given. With newly-built furnacese 
the throat diameter may be selected with regard to the 
shaft angle, and the height of the shaft can be calculated. 
With a view to the uniform distribution of the gas flow 
it is necessary to determine the volume and weight of 
the charge of ore and that of the coke, in accordance 
with the throat diameter and the figures of the angle of 
repose of the ores and coke, and to adjust the diameter 
of the charging bell so as to ensure a suitable mode of 
filling. 


The above method of designing the furnace lines 
should, of course, be supplemented by experience of the 
local conditions ; the furnace lines thus obtained may 
be compared with those of a furnace which has been 
proved to work successfully in smelting similar charges 
and producing the same grade of iron. By calculating 
the dimensions of a series of furnaces smelting different 
charges, it will found that the lines of furnaces 
working in various parts of the world are really very 
similar 

Of course, one cannot expect that even a properly 
designed furnace should work continually with the 
maximum economy possible. In operating the furnace 
a series of factors, such as the quality and size of the 
ore plus limestone and the coke, the moisture in 
the blast, &c., is constantly changing, irregularities 
occur in the furnace working due to stoppages caused 
by failures of the machinery, and finally the lines 
themselves are altered by wear, erosion and the building- 
up of desposits. Steps should, therefore, be continually 
taken to prevent the economy of working from falling 
off, by changing the mode of charging and by modifying 
other operating factors. 

To exemplify the procedure in designing blast- 
furnace lines, three particular cases are given below, in 
which the lines of furnaces smelting some of the ores 
given in Table I, and using Frantisek coke are deter- 
mined. 


be 


Example I.—A furnace is to produce daily 300 tons 
of basic Bessemer pig from an ore mixture containing 
70 per cent. of Bohemian brown ore, 20 per cent. of 
Prijedor ore, and 10 per cent. of tap cinder, using 
Frantisek coke containing 83 per cent. of carbon when 
wet. The structural height of the furnace is not given. 

By calculating the charge it will be found that, a 
blast temperature of 850 deg. C. being chosen, the 

| consumption of coke per 100 kg. of pig is 123 kg., of 


__ 
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which the carbon is 102;kg. Since the practical iron 
yield of the burden is 28:8 per cent., the consumption 
of carbon as shown by the diagram in Fig. 7 will b: 
112 kg. per 100 kg. of pig. The diagram, however, 
refers to an average from a series of irons containing 
up to 2 per cent. of silicon and to an average blast 
temperature from a series of blast-furnaces. Since, in 
the present case, the silicon is low and the blast tem 
perature is high, a figure of 102 kg. of carbon per 100 kg. 
of pig can be considered as sufficient. Therefore, to 
meet a daily output of 300 tons of iron, as much as 
370 tons of coke, containing 308 tons of carbon, should 
be dumped into the furnace per 24 hours. The average 
consumption of carbon during its passage through the 
furnace to the tuyere zone is 25 per cent. with the given 
charge; consequently, 231 tons of carbon should be 
burnt before the tuyeres in 24 hours. According to 
the diagram in Fig. 7, this average effect can be attained 
in a furnace with a hearth diameter of 5-5 m. For 
each 1 cub. m. of coke weighing 501 kg. the charge 
contains 0-410 cub. m. of Bohemian brown ore, 0-128 
cub. m. of Prijedor ore, 0-048 cub. m. of tap cinder, 
and 0-300 cub. m. of limestone. As the burden shrinks 
on heating and crumbles in the furnace, these volumes 
will be reduced to 0-336 cub. m., 0-078 cub. m., 0-048 
cub. m., and 0-270 cub. m., respectively. The inter 
stices between the lumps of coke form a total space of 
0-53 cub. m. per 1 cub. m. of Frantisek coke, of which 
a space of 0-40 cub. m. is filled up by crumbled mass, 
so that in the region above the plastic zone the charge 
will have a volume of about 1-31 cub. m. During the 
passage through the bosh this volume is reduced to 
0-56 cub. m., so that the coefficient of volume shrinkage 
is 2-34, and that of superficial shrinkage 1-76. 

Even a large error, such as may be involved in deter 
mining the charge volume in the region above the plasti: 
zone will have but little effect on the value of the co- 
efficient of superficial shrinkage. The area allowing 
free passage of the burden at the bosh top level is, then, 
to be 1-76 times as large as that at the bosh bottom 


plane. 
The latter area amounts to 23-7 3°45 sq. m. 
= 20-25 sq. m. The bosh top area is, then, to be 


35-7 sq. m., that is, its diameter is to be 6-74 m. With 
due regard to the character of the charge, the height 
of the bosh is chosen as 3-4 m. Hence, the bosh angle 
will be 79 deg. 40 ft. and the capacity of the bosh 
101 cub. m. Since both Bohemian brown ore and 
Prijedor ore are very easily reducible, the average 
useful cubic capacity per 1 m. of hearth diameter may 
be chosen as about 95 cub. m. to 100 cub. m. The total 
useful capacity of the furnace is then 530 cub. m., and 
the shaft capacity about 420 cub. m. The diameter 
of the throat being selected as 4-6 m., the useful height 
of the shaft is 16-5 m. and the shaft angle is 86 deg. 30 ft. 
The useful height of the furnace is then 20-25 m., and 
its useful capacity 532 cub. m. (see Fig. 9). 

Example II.—A furnace is to yield a daily output of 
120 tons of high-phosphorus foundry pig, working the 
same charge as in Example I and using the same 
Frantisek coke. The useful height of the furnace is 
to be 19-70 m. The blast temperature being chosen 
as 900 deg. C., calculation shows that each 100 kg, of 
pig produced requires about 142 kg. of coke, of which 
the carbon is 118 kg. The consumption of carbon, as 
shown by the diagram in Fig. 7, for an iron yield of the 
burden of 29-0 per cent. is 128 kg. per 100 kg. of pig ; 
this figure is given, however, as an average for the 
manufacture of irons containing more silicon and for 
a lower blast temperature. The consumption of coke 
is, then, 171 tons per day, 20 per cent. of which is 
consumed in the furnace before the charge arrives to 
the tuyere zone. The weight of carbon burnt in front 
of the tuyeres is 114 tons per 24hours. This average 
effect may be attained in a furnace having a hearth 
diameter of 3-8 m. The charge contains 0-392 cub. m. 
of Bohemian brown ore, 0-109 cub. m. of Prijedor ore, 
0-041 cub. m. of tap cinder, and 0-255 cub. m. of lime- 
stone per 1 cub. m. of coke. These volumes are reduced 
to 0.293 cub. m., 0-064 cub. m., 0-039 cub. m., and 
0-252 cub. m., respectively, because of the shrinkage 
of the charge when heated in the furnace. The volume 
of the charge in the region above the plastic zone is 
therefore 1-24 cub. m., and is afterwards reduced to 
0-61 m. 

The coefficient of volume shrinkage is consequently 
2-04, and that of superficial shrinkage 1-61. The bosh 
area is 11-3 — 0-12 sq. m. = 11-18 sq. m. at the 
bottom and 18-0 sq. m. at the top level, and its diameter 
at the top is 4-78 m. Since this is a small furnace 
producing a “hot” grade of iron, the height of the 
bosh is chosen as 4 m., having regard to the character 
of the charge. The bosh angle is 83 deg. and the 
capacity of the bosh 58 cub. m. The average useful 
capacity of the furnace is selected as 75 cub. m. pe! 
1 m. of the hearth diameter ; the total useful capacits 
of the furnace is then about 285 cub. m. The shaft 
capacity is to be 223 cub. m., which gives a throat 
diameter of about 3-8 m., with a useful height of the 
shaft of 15-35 m. Under such conditions, however, the 
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STEEL RESEARCH LABORATORIES. 





Fie. 1. Higu-FrRrquency STEEL-MAKING PLANT. 





Fie. 2. Heat-TreatmMent Room witH ELectric FURNACES. 


shaft angle would amount to 88 deg. 15 ft. In order 
to reduce that angle, two cylindrical portions may be 
introduced, one above the bosh and the other below 
the throat, their respective heights being 1-5 m. and 
3) m. The shaft angle will then be reduced to 87 deg. 
25 ft. The total useful capacity of the furnace is then 
280) cub. m., and the average useful capacity 74 cub. m. 
per | m. of the hearth diameter (see Fig. 9). 

Lxample I1IT.—A furnace having a hearth diameter 
of 3-8 m. is to produce basic Bessemer iron from the 
same charge as in Examples I and II. The useful 
height of the furnace is to be 19-7 m. According to the 
‘lagram in Fig. 7, the average effect of such a furnace, 
the consumption of coke being 102 kg. per 100 kg. of 
pig, is about 140 tons of carbon burnt before the tuyeres, 
and the output is about 182 tons of pig per day. The 
hearth diameter being 3-8 m., the area of the top of the 
bosh is 19-7 sq. m. and its diameter 5-01 m. Since 
Uns 1s a small furnace producing “ cold ” pig, the height 
of the bosh is to be 3-6 m. The bosh angle is 80 deg. 
30 ft. and the bosh capacity 56 cub. m. The total use- 
ful capacity of the furnace is about 285 cub. m.; that 

f the shaft is to be 225 cub. m. The useful height 


the shaft being 15-75 m. and the throat diameter | pig. This, however, is in accordance with blast- 


3-3 m., the useful capacity of the shaft is about 242 
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'RESEARCH DEPARTMENT OF THE 
UNITED STEEL | COMPANIES, 
LIMITED. 


WHEN it is remembered that the United Steel Com- 
| panies, Limited, Sheffield, comprises a group of ten 
iron and steel, coal and coke producing units, and has 
|its own sources of supply for raw materials, it will be 
| obvious that many problems arise in connection with 
| its operations. Each member of the group is individu- 
|ally responsible for the production and sale of its 
products, but the head office in Sheffield acts as a co- 
| ordinating centre responsible for the overall production 
policy and finance of the group. Various services 
common to the group as a whole, are provided by the 
head office, and the most recent addition to these 
services is a Central Reserch Department, under the 
control of Dr. T. Swinden, Director of Research. We 
recently had an opportunity of visiting the laboratory, 
and we give below some particulars of it for which we 
are indebted to Dr. Swinden. 
It may first be explained that to prevent overlapping 
| of the works research service and the central research 
organisation there is a Research Directing Committee, 
| the reports of which are circulated and discussed by the 
directors, works managers and sales managers in their 
|respective committees. An essential duty of the 
| Director of Research is to keep in touch with important 
phases of developments in all branches. The function 
of the new Central Research Department is, therefore, 
to undertake researches on new steels and new products 
| of all kinds, to carry out more thorough investigations 
|into the materials used than is possible in the works 
research laboratories, to undertake special investigations 
'of common interest to all the works and the industry 
generally, and to make précis of all relevant technical 
literature. The staff of the laboratory is organised into 
five groups dealing with chemical, physical, metallur- 
gical, refractory and literary matters, each group being 
jin charge of a trained university graduate and having 
| a staff specially selected for the particular type of work 
required. 
The Central Research Department is situated at 
Stocksbridge, some 9 miles from Sheffield, on a site 
adjoining the works of Messrs. Samuel Fox and Com- 
pany, Limited. It is housed in a two-storey building 
| measuring 132 ft. long by 65 ft. wide, constructed of 
| steel encased in concrete and finished externally in 
| reconstructed stone. The roof is of reinforced concrete 
| in vertical tiers supported by fender beams, without the 
| usual supports to the ground-floor or first-floor level. 
| The design of the roof gives excellent natural lighting 
and at the same time provides the maximum amount of 
wallspace. Another special feature of the building is the 
| method of distributing the electric, water, gas and tele- 
| phone mains. These enter a chamber under the main 
| entrance hall, where the meters and distribution boards 
| are situated, and from these each service is taken along 
| a duct between the ground floor and upper floor, so that 
all are readily accessible. The basement contains the 
heating apparatus, &c., and also a variety of generating 
plant. The floors, in most cases, are laid with wood 
| blocks, of oak, teak or maple, and the first floor, which 
|is of reinforced-concrete construction, is covered by 
| “* Silentum ” to minimise the transmission of noise. 
‘The walls of the administrative section are of hollow 
‘** Fosalsil ’’ blocks which serve to reduce the weight 
carried by the floors and also the sound transmission. 
An interesting feature of the laboratory is the pro- 
vision of two high-frequency furnaces of 1 Ib. and 18 Ib. 
capacity, respectively. The larger furnace, illustrated 
in Fig. 1, annexed, is used mainly for producing 
|experimental ingots the standard size of which is 
12 in. long and 2} in. square at one end, and 2 in. 
| square at the other. This furnace, when supplied with 
cub. m. and the shaft angle 87 deg. 55 ft. If a cylin- | 15 kW to 20 kW at 20,000 cycles, is capable of produc- 
drical portion 1 m. high is introduced between the| ing 18 lb. ingots from a cold charge in 45 minutes. 
bosh and the shaft, and a similar portion 2 m. high The smaller furnace is capable of melting | lb. of steel 
below the throat, this will reduce the shaft angle to | from the cold in about 20 minutes, when supplied with 
| 87 deg. 15 ft. and will alter the total useful capacity of | 7 kW to 12 kW at 33,000 cycles to 40,000 cycles. 
| the furnace to 306 cub. m., so that the average useful! Adjoining the electric steel-making plant is the 
capacity of the furnace will amount to about 80 cub. m. | macroscopic laboratory in which full-sized ingots can 
per 1 m. of hearth diameter (see Fig. 9). | be examined. They are supplied to the laboratory 
Furnaces I and III produce basic Bessemer pig | machined but are polished by a small portable electric 
|from the same charge and should therefore show an| sander which has been found to serve excellently for 
approximately equal period of working. Their effects | this work. After sulphur printing, the ingots are etched 
are 231 tons and 140 tons per day, the ratio being | while in position on a part of the floor designed for this 
1-65to1. Their cubic capacities are 532 cub. m. and | purpose. Two projector lamps are provided for photo- 
306 cub. m., the ratio being 1-74 to 1. The working | graphing the etched ingot, and there is a fume cup- 
period will, therefore, be nearly the same for both| board in this laboratory in which sections are deeply 
furnaces. |etched. Next to the macroscopic laboratory is a 
On the other hand, furnaces II and III are of almost | machine shop in which specimens are prepared for test- 
the same size, but the effect of furnace II is much lower, | ing, and in close proximity to the machine shop is the 
since it produces a “ hot” grade of pig. Furnace III | heat-treatment room illustrated in Fig. 2. A runway, 
smelts daily about 847 cub. m. of original charge, but | visible in the illustration, is provided to bring material 
furnace II smelts only about 610 cub. m. daily. The| from the steel store. Two General Electric Company 
period of working the charge will therefore, be longer in | furnaces are provided for temperatures up to 1,000 
producing foundry pig than in making basic Bessemer | deg. C., one being fitted with temperature-recording 
apparatus. In addition there is a gas furnace capable 
of giving a temperature of 1,200 deg. C., and an 











| furnace practice. 
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electric furnace with Silit-rod heating elements having | } 2 
a maximum working temperature of 1,350 deg. C.| STE EL RESEARCH LABORATORIES. 
Supervision of heat treatment is reduced to a minimum 

by the provision of automatic temperature control 

apparatus, and ample provision is made for carrying 

out tests on small samples and for special tests of long | 
duration. The latter are made in thermostatically 

controlled resistance furnaces constructed in the | 
laboratory. 











The remainder of the ground floor is occupied by a 
mechanical-testing room, a creep-test room and labora- | 
tories for the study of fuel and refractories. The 
windows of these rooms, it may be noted, are glazed | 
with prismatic glass to ensure well diffused natural | 
lighting. The mechanical testing room is equipped 
with two Wohler fatigue-testing machines of the 
rotating-bar single-loading type, an Avery Brinell 
hardness machine, a Vickers’ diamond-pyramid hard 
ness machine, an Izod impact testing machine, and 
a 50-ton Buckton universal compound-lever testing 
machine. This machine is suitable for tensile tests at 
high or low temperatures, since it has a definite range 
of speeds within which almost any desired speed of | 
straining can be obtained. It is also equipped with | 
autographic apparatus. 

In order to assist in the development of steels for 
high-temperature service, the creep-test room, men 
tioned above, has been provided in the laboratory. As | 
a first unit of equipment, the Barr-Bardgett creep 
testing apparatus, illustrated in Fig. 3, has been in- | 
stalled. In this test, the diminishing rate of creep in the | 
test piece is measured by a steel weigh bar loaded so that 
the rate of decrease of the applied stress is proportional 
to the rate of creep of the specimen. The apparatus 
consists of a rigid rectangular frame which enables a 
stress to be applied to a specimen by turning a screw 
at the top of the frame. The specimen is enclosed in : 7 
a thermostatically controlled furnace and is connected 3. Barr-Barpoett Creer-TesTInG APPARATUS. 
to a weigh bar and extensometer. To carry out a 
test three specimens are subjected to different stresses 
at the same temperature. As creep occurs the stress 
decreases proportionately and at the end of 48 hours 
the decrease in stress is noted. This decrease in stress 
is plotted against the initial stress and the three points 
obtained lie approximately on a straight-line which, 
if produced, cuts the axis of initial stress at a point 
that represents the stress which will give no measurable 
decrease in stress in the period of the test. This 
corresponds to a creep rate of less than 1-45 by 1077 in. 
per in. per hour, but the average rate over extended 
periods is generally much less than this. Provision is 
made in this room for the installation of apparatus for 
the constant-stress long-duration method of creep 
testing. It is, of course, desirable to maintain a 
constant room temperature in creep tests, and for this 
reason a thermostat controlling electrical heaters is 
installed which keeps the temperature constant to 
within + 0-25 deg. C. 

The chemical laboratory is on the first floor and 
adjoining it is the corrosion-test laboratory. A note 
worthy feature of these laboratories is that the walls 
are lined with pale green glass. The fume chambers 
and muffle cabinet are built of white glazed brickwork | 
and are fitted with fire resisting and acid-resisting 
hoods. All the benches are of teak and the floor is 
laid in teak blocks. In addition to the usual equip 
ment of this class of laboratory, apparatus is provided 
for the complete examination of oils, fats and waters. 

Gas analyses can also be made and electrometric 

titration apparatus is provided for the determination 

of pu values and for accurate volumetric work. 

Weighing is carried out in a separate room, which is 

also used for carbon determination by the combustion | Fie. 4. Maaneric-Testine EQUIPMENT. 
method. 

















A room is set aside for the preparation of specimens . , 

for microscopic examination, and bench and portable | long by 4 in. wide, are used, the considerable width NOTES ON NEW BOOKS. 
microscopes are provided for visual work. There is | of the strips reducing to a negligible amount the effect ty . , 

a Reichert universal microscope for photo-micrographic | of the local changes in energy-loss due to cutting. Electrical Technology, by Mr.W. L. Horwood (Lone os 
work and close to this is a photographic dark room. | A sinusoidal wave form is required for this test, and | Charles Griffin and Company, Limited, price _ 2 
The physics department is housed in a spacious room | a suitable generator for the purpose is installed in the | net) is intended to meet the demand for a text joe 
and the equipment has been selected to enable the | basement. ’ | of an intermediate standard and will, the author et 
department to provide thermal and physical data for The physics department is also equipped for the | be found suitable for those studying for the Grac uate 
the works, for customers, or for research work. Two | measurement of electrical resistance at ordinary and | Examination of the Institution of Electrical Engineers, 
sets of apparatus are available in this laboratory for|at high temperatures, and this department is also | and similar tests of knowledge. Certain agers 
dilatometric determinations of the volume changes in responsible for the calibration and maintenance of all| matters have been omitted and, as is quite mght, 


steel, viz., the Gale dilatometer and the Rohn dilato- | thermocouples and temperature indicators used in the} special attention has been paid to otepnating-cue nt 
meter, the latter beinz an autographic recording | laboratories. The standardising equipment consists of a | theory and the development and use of yrrsed va! 
instrument. The equipment for magnetic testing,| Tinsley potentiometer measuring to 0 -000001 volt. grams. A very great deal has, in fact, been nee 
illustrated in Fig. 4, comprises a permeameter and | Apparatus designed in the laboratory for the deter-| in a short space, and as such compression 1s not easy, 


iron-loss tester of which the former is designed to| mination of thermal conductivity coefficients is now | the book suffers a little in the process. Considerin 


give B/H curves and hysteresis loops for all types of | under construction. We may mention that part of | the importance of the subject at the pense Se 
steel. The range of the magnetising field is from 1 c.g.s. | the physics laboratory is s« reened off for the accommo- | we should have preferred to see the trentane n 
to 2,500 ¢.g.s. units, but readings can be taken down | dation of apparatus the utility of which, for the parti-| alternating current precede that of direc — 
to 0-1 c¢.g.s. unit. The instrament accommodates | cular requirements of the laboratory, is under investi- | and certainly more space should an, nanan hse 
specimens } in. in diameter, and can take flat bars or | gation. It is perhaps hardly necessary to mention that | problems of transmission and distribution ons 0 _— 
strips up to 4 in. wide. Steady direct current is | while the laboratory is now well equipped for the class | system. That these are becoming of increasing — 
supplied to this bench from a special generator located | of investigations above referred to, the equipment | tance is shown by Mr. Romero's recent paper be . 
in the basement. In the iron-loss tester, steel can be | will be extended as the volume of work increases| the Incorporated Municipal Electrical Associaton ; 
tested under alternating magnetisation to within | per|and as more modern methods of investigation are | and it may well be that questions on some of the Pe -* 
cent. of the energy loss. For this test, 16 strips, 30 in. developed. | raised in that document may appear in some ¢ 
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examinations to circumvent which Mr. Horwood’s | 


book is designed. Though the question of earthing 
s mentioned in dealing with direct-current work, it 
does not appear under the heading of alternating- 
current distribution, an omission which should certainly 
be rectified when occasion serves. In dealing with 
power-factor correction, the use of the condenser is 
rather over-emphasised, and more attention might 
have been given to the economic side of this important 
problem. In the section under rectifiers, nothing is 
said about the “ grid” type, though this is a piece of 
apparatus about which an examiner at the present 
time might be expected to ask a question. Though 
it is true to say that “‘ the most modern type of filament 
lamp is the gas-filled tungsten filament lamp,” it is 
rather strange to find that no mention is made of the 
cathode discharge lamp, though this is receiving an 
increasing application for street lighting. Similarly, 
though the use of direct-current for traction purposes 
is described, nothing is said about the Sw sonagy of 
alternating current to the same end. The fact that 
this has not been adopted in this country is surely no 
reason for the omission. With the general proviso 
already mentioned, the book is clearly written, the 
diagrams are good, and no attempt is made to avoid 
mathematics. But although it forms a useful summary 
of what is being done in various fields, it would be 
unwise for the student to employ it as his sole text 
book. 

Two papers, likely to prove of value and interest 
both to theoretical aerodynamicians and practical air- 
craft designers, are published in Part 13 of the Abhand- 
lungen aus dem Aerodynamischen Institut an der 
Technischen Hochschule, Aachen (Berlin: Julius 
Springer, price 6 marks). The first, by Wieselsberger, 
deals with the mutual interference between the wings 
and tractor screw of an aeroplane for the case when 
the wings are situated just outside the slipstream. 
Under these conditions, the slipstream affects the dis- 
tribution of the vertical component of the airflow on to 
the wings and thereby changes the induced drag. At 
the same time, the proximity of the wings has an 
influence on the flow through the screw. Treating the 
airscrew blades as sinks of suitable strength, the author 
derives for the change of induced wing-drag a formula 
requiring graphical or numerical integration. The 
formula shows satisfactory agreement with experiment 
in the two cases of a wing mounted above and below 
the slipstream. The second paper, by Lorenz, gives 
the results of a considerable research into the heat 
transmission and aerodynamic resistance of aero-engine 
radiators. Several different sizes and types of radiator 
have been tested. The investigations cover a very 
wide range of air speeds and temperatures, that of the 
latter being extended by the use of ethylene glycol, 
which has a high boiling point. The experimental 
results are fully discussed in relation to the size and 
shape of the radiator elements. In addition, the 
effects of roughening the cooling surfaces are investi- 
gated, and found to yield a lower ratio of heat trans- 
mission to resistance than obtains with smooth surfaces. 
The results, where comparable, are in good agreement 
with those published in two British reports, Nos. 934 
and 952, of the R. & M. Series of the Aeronautical 
Research Committee. 


There must be few professions which do not demand, 
in some degree, a reasonable standard of mathematical 
knowledge. In some this standard is necessary only 
for the purpose of passing examinations, and the 
fortunate graduate can subsequently rub along success- 
fully and happily without resort to the refreshing 
influence of text-books to maintain or improve his 
equipment. This certainly does not apply to engineering 
and similar professions, in which the student must 
reach a high standard, and the practitioner, in keeping 
in touch with new developments and research, will 
nefit by the occasional study of new text-books. 
luthematics for Students of Building (Book II), by 
rury and Haslam (published by Messrs. Edward 
rnold and Company, at 65s. net) is a book 
‘ich should help both students and graduates, 
‘though it is written primarily to assist those still 
)icparing for examinations. The subject is treated 

lely and is dealt with in fourteen chapters, each 
‘airly short, and each accompanied by a series of 

‘amples which crystallise the work discussed. These 

‘mples, generally speaking, are well chosen and are 

signed to correspond closely to problems likely to be 

countered in practice. They are necessarily varied, 
the book is intended to assist students in building 
linology, surveying and structural engineering. The 

»ject of trigonometry is treated thoroughly and in 

interesting way. Its application to roofing problems, 

ich as the intersection of roof surfaces, is dealt with, 
| students of surveying will also find much of interest 
them in this chapter. The use of graphs, either as 
analysis or as a concise statement of facts, is 
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undoubtedly on the increase. Recent reports of | all interested in the fatigue of materials, the book may 
research committees provide evidence of this, and stu- | be recommended, but to the draughtsman, manufac- 
dents will be wise to study with some care the chapters | turer, or user of nuts and bolts liable to carry fluctuating 
devoted to this subject. In addition to the examples | loads, the general rules and recommendations based on 
in each chapter, a further list of test questions is | this research and given in the concluding paragraphs, 
included at the end, together with the answers, and | will amply repay the time spent in studying them. 
the book concludes with log and trigonometric tables. 
The authors do not weary the reader, his interest is | 
sustained by the fact that short doses of theory are| As air transport extends its activities, an increased 
followed by examples which drive home the lesson. The | demand for ground engineers arises. In Aero-Engines, 
book is easy to read, but at the same time is not so| by Messrs. R. F. Barlow and A. N. Barrett, published 
elementary that the more senior members of the profes- | by Sir Isaac Pitman, Limited, at 3s. 6d. net, a text-book 
sions can afford to ignore its guidance. | has been produced especially intended for the use of 
| the ground engineer. This book is of undoubted value, 
| and although not a publication officially vouched for, 
The United States Bureau of Mines publishes | it carries the approval of the Air Ministry as being of 
annually something like sixty economic and statistical | value to those studying for Ground Engineers’ licences. 
surveys covering important branches of the mineral | While practically all the requisite points are dealt 
industry which provide a valuable guide to output, | with as fully as is possible in a book of 68 pages, a 
values, distribution, stocks and other factors regarding | sparing use of sub-headings and tabular type setting 
mineral products. The forty-eighth annual report, | make it less convenient than is desirable for the reader 
Mineral Resources of the United States, 1930, is published | to realise the more important points. Again, through 
in two parts (obtainable from the Superintendent of | the omission of illustrations and diagrams, both the 
Documents, Washington, D.C., price 1.50 dols., cloth, | authors’ and readers’ tasks have been rendered difficult. 
per volume). Part I—Metals—contains a general | Useful dimensions and limits are included in most cases, 
summary of all mineral products, the prefatory note | but the paragraph, which reads as follows, is hardly 
to the 35 chapters on gold, silver, copper, lead and | adequate :—“ Cylinder bores should be checked for 
zinc mining giving average prices at which the values | ovality at two axes at right angles to each other, both 
of the metals are calculated. Part II—Non-Metals—|at the top and bottom positions of piston travel.” 
consists of 30 chapters, each relating to one, or a group, | Although Part III, “The Law Relating to Civil 
of the non-metallic mineral products, including the | Aviation,” hardly seems to come within the scope of 
mineral fuels coal, oil, and gas. The two volumes | a work on aero-engines, it is certainly of value, and the 
together contain some 2,000 pages, and quite apart 12 pages devoted to this are quite justified from the view- 
from the carefully compiled tables of statistics which | point of convenience. 
naturally provide the chief raison d’étre of the report | 
as a whole, there are chapters dealing with each | 
important mineral from various aspects, such as) THE MOTOR SHIP ‘“* WAIWERA.”’ 
geographical occurrence, metall , chief uses, world | 
oa yong he age megane es Eo oe Savill and Albion Company, Limited, by Messrs. 
cerned with the mineral industry. The year Sadan | Harland and Wolff, Limited, Beltast, 1s the first of 
P , : a | six large refrigerator ships built for the New Zealand 
review was characterised by sharply declining output | pos Bry ~ 
—_* ¢ . | service. Of over 10,700 tons gross, she has a length 
and values. Hence it is not surprising that the uni- | : an eng 
versal business depression resulted in lower total sales between perpendiculars of 515 ft., an approximate 
‘ete 7 : ll length of 535 ft. 6 in., a moulded beam of 70 ft. 
realisations, accounted for by decreased unit prices, | °V°™* 8 “, —s 4 
> Ramee unit Prices, | and a moulded depth of 43 ft. 44 in. to the u deck 
and reduction of output of ly all 1 pro- : “ ee err 
a ee eee The builders have taken a prominent part in the 
ducts. The aggregate value of all mineral products Sevcheementd of wield ee " ae , 
in te Uaibed Bintes fn -200e Gee to — P e A - ern cargo vessels characterised 
4,764,800,000 dols., which was the lowest recorded | °Y high speed and up-to-date equipment, and the Wai- 
since 1922. Compared with 1929 thi | wera is typical of their latest practice. A distinctive 
. : ag “ate this represents &| . nearance is given by a slightly raked stem, cruiser 
reduction of 19 per cent. Particularly interesting is | Ppe i £ \s eney oo Certs 
the fact that the total 1990 value was almost the same |°*°™ 2nd ® low raked funnel of streamline form, 
as that for 1919 and 1922, respectively, and sod The vessel is of the shelter-deck type with three tiers 
: — ° |of *tween decks, and a forecastle and long bridge 
approximately double that reported for any of the | P . oh i 
r .- ; - | erection, with a small house aft, above which is the 
pre-war years 1912-1915. During 1930, the mineral | 4) ..ing brid Th ix } : 
fuels taken together showed a fall of about 13 per cent. a ae nolds, of which numbers 
in voles, and the total value of metals mined ia the | 1 to 5, inclusive, are insulated, and each hatch is served 
United States in 1930 was about 33 per cent. less than | by steel tubular derricks, those on the fore and main 
in 1929. The declines in value were most marked in | ™®*** being capsble of dealing with 10-ton loads 
: : jand the remainder with 7-ton loads. Each derrick 
the case of the more important metals, ranging from | },,. ; : ugg . : 
ny as its own electric winch, and there is a special derrick 
30 per cent. to 40 per cent. for copper, pig-iron, lead, | ., the foremast for heavy hift to 40 N 
silver and zinc. Only gold showed an increase in poate» vindlas 8 sly yy “\ a iad tone, An 
value, together with an increase of production of electric windlass is fitted, with motor and contactor 
3-5 per cont | house in the forecastle. The hull is divided by eight 
, | water-tight bulkheads, and the double bottom is 
divided into tanks for fresh water, water ballast and 
A pamphlet entitled Dauerfestigkeit von Schrauben, | oil fuel. The fore and after peaks serve as ballast 
by Dr.-Ing. Wilhelm Staedel (Berlin, V.D.I. Verlag| tanks. The double bottom structure is specially 
G.m.b.H.), extending to about 100 pages, contains | strengthened under the main and auxiliary machinery. 
the results of a comprehensive research carried out in, Deep tanks for oil fuel are arranged at the forward 
the Materials Testing Department of the Darmstadt | end of the machinery space and at the sides of, and 
Technical High School to investigate how the fatigue | between, the funnels. Oil-fuel tanks are also provided 
resistance of a screw thread varies with its shape,|in the double bottom under the engine room and in 
material and method of manufacture. After briefly | way of the forward cross bunkers. In addition, the 
reviewing previous research work, which refers mainly | tanks under numbers 3 and 4 holds are also arranged 
to static loading, and outlining his own method of | for oil fuel if necessary, so that a very large radius of 
attack, the author describes his apparatus, which is| operations is ensured without rebunkering. The 
mounted on a heavy concrete foundation, and in which | rudder is of the semi-balanced streamline type with 
the load is applied by impact. A weight, which may | 4-ram electro-hydraulic steering gear. 
be varied from 5-5 kg. to 20 kg., is lifted by a cam! There is a compact structure on the shelter deck 
and then allowed to fall on to a special nut attached amidships comprising a bridge deck and a boat deck. 
to the test specimen, on which from 320 blows to 380 | Accommodation for 112 passengers is arranged on the 
blows per minute can be delivered. The results | boat deck, with quarters for the captain and navigating 
obtained are very interesting, and frequently contradict | officers in a house above, the navigating bridge and 
those obtained by static loading ; thus, a bolt 10 mm. chart house being at the forward end. The wireless 
diameter over the threads and turned down to 6 mm. | room is on the boat deck at the after end. The dining 
diameter at the shank failed in the threads under | saloon and a smoking room are located in a house on 
fatigue stress, but in the shank under static stress.| the bridge deck. The crew are berthed in the fore- 
Among the problems investigated may be mentioned | castle, in the upper deck forward, and in a house aft 
the influence of the radius at the bottom of the thread, | on the shelter deck. The latter house also contains a 
suitable proportions for the threaded and plain portions | hospital and dispensary. The fittings and decorations 
of a bolt, a comparison between turned and screwed | in all the public rooms and cabins are equal to those 
threads, the form and progress of the fracture, and the|on modern passenger liners. Four lifeboats are 
influence thereon of the material of the bolt. The | carried on the boat deck, two of 28 ft. and two of 26 ft., 
construction of connecting-rod big-end bolts presents | housed under Columbus-type davits. A complete 
a special problem, and after examining with the aid of | installation for dealing with fires, either by steam, 
photographs a number of failures in bolts obtained | water or carbon dioxide gas, is provided. 
from different kinds of engines, the author gives the| The propelling machinery consists of two 10-cylipder, 
results of his experiments upon three different types of | four-cycle, single-acting Diesel ~ngines of the Harl and- 
bolt, parallel shank, reduced cross section over the| B. and W. type. One of the.e engines is illustrated 
non-bearing portion, and the bored shank type. To! in Fig. 1, on page 266. The design of these engines is 














THE motor-vessel Waiwera, built for Messrs. Shaw, 
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well-known and need not be described in detail. The 
model illustrated is of the cross-head type with airless 
injection. The pistons are cooled with oil, while the 
cylinder covers and jackets are fresh-water cooled 
Air for pressure charging is supplied by turbo-blowers 
driven by the main engine exhaust, the discharge 
being direct to the inlet manifold. The engines are 
manceuvred by compressed air stored in steel reservoirs, 
and we understand that they, and also the turbo-blowers 
are the largest of the type yet built in this country. 
Auxiliary power is supplied by four six-cylinder Diesel 
generator sets of the same make as the main engines. 
One of the sets is illustrated in Fig. 2, and each has an 
output of 300 kW. Steam for ship’s use is generated 
by two Clarkson thimble-tube boilers fitted with a 
separate oil-fuel system for port use. All the auxiliary 
machinery is electrically driven, taking its current 
from the Diesel generators. One 25-kW stand-by 
set is placed above the margin line. The plant includes 
three compressors for the refrigerating machinery, 
each of 160 brake horse-power, together with the 
necessary electrically-driven brine pumps and cooler 
fans. There are, in all, nine 35-in. electrically-driven 
circulating fans and five propeller fans in connection 
with the refrigerating holds. The equipment includes 
over 80 electric heaters, mostly of the builders’ own 
make, fitted throughout the accommodation. The 
latest type of wireless telegraphy is installed together 
with an improved form of depth finder. The vessel 
completed her trials successfully during the past week, 








CATALOGUES. 


Files Messrs. Peter Stubs, Limited, Warrington, 
have issued a small folder calling attention to the 








principles adhered to since 1773 in the manufacture of | 


P.S. Stubs files. 

Bowlers Particulars of the “‘ Trent’ vertical cross 
tube boilers, made by Messrs. Marshall, Sons and Corn 
pany, Limited, Britannia Iron Works, Gainsborough, 
are given in a recent list The standard sizes of the new 
series range in evaporation from 225 Ib. to 1,745 lb. per 
hour from 60 deg. F 

OU-Film Filters.—Messrs. Jaroes Keith and Blackman 
Company, Limited, 27, Farringdon-avenue. London, 
E.C.4, have prepared a booklet on the K-B oil-film 


filter for cleansing air ef soot, tar, ash, sulphur, and | 


grit They are built up in units, each capable of filtering 
750 cub. ft. of air per minute 
tir Heaters, Fans and Gas Equipment A number of 


leaflets issued by Messrs. Blackman Export Company, 
Limited, 23, Queen-square, Southampton-row, London, 
W.C.1, deal with their copper and steel gilled-tube heater 
sections, warm-air fan units, centrifugal fans, various 
types of gas burners, and control equipment for gas 
heated plant 

Valves..._Messrs. The Edward Valve and Manufac 
turing Company, Incorporated, East Chicago, Indiana, 





U.S.A., issue a periodical publication with the title | 


Valve Values A recent number deals with the uses 
made of heat treatment, cast steel, forging and welding 


in valve manufacture, and the testa to which the materials 


and products are subjected 


Fans Air-cireulation equipment for a variety of 


purposes is described in a series of three leaflets, on | 


Multivane Fans, Superblade Fans, and Paddle-Type 
Fans, received from Messrs. Sturtevant Engineering 
Company, Limited, 147, Queen Victoria-street, London, 
E.C.4. The importent dimensions of the standard sizes 
and the characteristic curves are included to facilitate 
the work of designers 

Tipped Tools.—A booklet describing Stag Major 
Superweld Tools has been received from Messrs. Edgar 
Allen and Company, Limited, Imperial Steel Works, 
Sheffield, 9. These turning, planing, and shaping tools 
have their tips welded by fusion welding, to overcome 
the disadvantages of the older process of brazing. An 
accompanying list deseribes the uses and characteristics 
of the range of die steels made by the firm 

Centrifugal Pumps.--A booklet designed to present 
the principal features of their standard pumps, and to 
show the distinctions between the several types, has 
been prepared by Messrs. Ruston and Hornsby, Limited, 


Lincoln It deals with a range of single and multi 
stage pumps of from | in. to 24 in. delivery-branch 
diameter. To enhance the value of the publication 


information is also afforded on ram pumps, and small | 


plants driven by petrol-paraflin engines 

Cireutt Breakers (s the rupturing capacities of circuit 
breakers are increased, tire needs for ensuring the effective 
quenching of the are lLecome more exacting Messrs 
Brookhirst Switchgear, Limited, of Northgate Works, 
Chester, have introduced an oil-pressure circuit breaker 


for the purpose, in which the are is quenched by means of | 


a bodily movement of the oil, derived from a self-con 
tained pump of substantial proportions A recent list 
shows the method of its action and refers to its advantages 

Heat Insulation A very attractively-bound catalogue 
has been issued by Messrs. Moler Products, Limited, 
42, Kingeway, London, W.C.2, bearing this title, and 
dealing with their Fosalsil heat-insulation products 
Specifications working instructions and pertormance 
figures are given, with many illustrations of installations 
rhe latter include steam-raising plant, steel works, 
industrial-furnace installations, ceramic plants, glass 
manufacturing installations, bakery ovens. and car 
bonisation-industry equipment 
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DIESEL ENGINES FOR THE M.S. “WAIWERA.” 


CONSTRUCTED BY MESSRS. HARLAND AND WOLFF, LIMITED, ENGINEERS, BELFAST. 
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THE HYDRO-ELECTRIC SCHEME OF 
THE GALLOWAY WATER POWER 
COMPANY. 


THe hydro-electric scheme of the Galloway 
Water Power Company was not covered by the 
Water Power Resources Committee report, which 
merely included the Kirkecudbrightshire Dee in the 
list of unsurveyed sites. Practical interest dates from 
about 1923, when two local gentlemen, Major 





The conclusion was reached that a base-load plant | acted throughout as joint consulting engineers to 


could not be built without constructing immense 
the cost of which would render the 


reservoirs, 
scheme economically impossible. The establish- 
ment of the Central Electricity Board, however, 


provided an opportunity, by permitting energy 


generated by water-power stations in this area to 
be fed into the grid ut times of peak load. 


This 


the Company. 

As a result the scheme depicted on the map repro- 
duced in Fig. 1 annexed, was worked out. The 
catchment area involved measures 400 square miles, 
the altitude varying from 2,764 ft. to sea level and 
the average rainfall from 60 in. to 40 in. per annum. 
As will be seen it includes the erection of a dam 


procedure was the more feasible since the time of | across the northern end of Loch Doon and its con- 


maximum water flow in South Scotland is in the 
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Wellwood Maxwell and Captain Scott Elliot, dis- 
cussed with Mr. McLellan. partner of the firm of 
Messrs. Merz and McLellan, the possibilities of a 
hydro-electric deve lopmentthroughout theStewartry 
of Kirkcudbright. The next step was that Mr. 
McLellan initiated a preliminary investigation by 
his own firm, Messrs. Merz and McLellan, in con- 
junction with Sir Alexander Gibb and Partners. 
This investigation opened up much larger possi- 
bilities than had been antic ipated, but also showed 
that a re-orientation of outlook as to the method of 
development was required. 
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winter, at which period, of course, the demand for | 


peak load power is ‘also greatest. An economic 
cad practicable scheme of utilising these resources 
thus becoming possible, an Act was obtained by 
Messrs. Power and Traction Finance Company in 
1929, under which the Galloway Water Power 
Company was incorporated and powers to utilise 
about 400 square miles of the watershed of the 
rivers Ken and Dee were granted. 

Sir Alexander Gibb and Partners, Queen Anne’s 
Lodge, London, 8.W.1, and Messrs. Merz and 
McLellan, 32, Victoria-street, London, S8.W.1, 


have 


| version into a reservoir with a level 27 ft. higher 
than at present, This reservoir will have a capacity 
| of 2,900,000,000 cub. ft., and will be fed, in addition 
to the streams which already run into it, by the 
|head waters of the Deugh and Bow Burn. To 
jenable this to be done, the Bow Burn is to be 
dammed and led to the Deugh and an aqueduct 
|is to be built from it to Drumjohn. At this point 
|a syphon pipe will be constructed, from which a 
tunnel will lead to Loch Doon. At the foot of 
the syphon there will also be an outlet to the 
stream known as Carsphairn Lane, down which 
| water will run to the lower stretches of the Water 
\of Deugh. It will thus be possible for water to be 
istored in Loch Doon during the wet season and 
|to be utilised to maintain the necessary flow 
down Carsphairn Lane during the periods when 
|the streams are dry or low. 

| At points three miles and four miles respectively 
| below the village of Carsphairn, dams will be formed 
|across the waters of Deugh and Ken, respectively, 
| thereby joining up the two streams into a single 
reservoir with a daily storage capacity of 40,000,000 
jcub. ft. The water will be drawn from the Ken 
| Dam and led by an open canal to an intake at the 
| Blackwater Burn, whence it will be delivered 
‘ye the Kendoon power station by a closed-pressure 
jaqueduct. A mile and a half below the Kendoon 
|station the Ken will again be dammed to provide 
|a reservoir for a station at Carsfad, which will be 
| supplied through a short canal and pipe line, while 
two miles lower down the river there will be a 
further dam above Allangibbon Bridge, which will 
|impound water for a station at Earlstoun, the 
water from which will run into the River Ken 
through a short tail race. These three stations 
form the second portion of the scheme, and work 
on them has only just been started. 

On the other hand, the construction of the 
stations at Glenlee and Tongland, and of the civil 
engineering works connected therewith is nearing 
completion. It will be seen from the map that the 
station at Glenlee, which is a short distance down 
stream from Earlstoun, is supplied, not from the 
River Ken, but from a reservoir at Clatteringshaws. 
This reservoir, which has a capacity of 1,250,000,000 
cub. ft., has been formed by constructing a dam 
across the Blackwater of Dee, a short distance 
above the High Bridge of Dee, and thus flooding 
the adjacent bog land. A contribution is also 
obtained from the Pullaugh Burn. Water is led 
from the Clatteringshaws reservoir to Glenlee power 
station through a 3}-mile tunnel and pipe line, 
and, after passing through the turbines, is discharged 
into the Ken a short distance below St. John’s 
Town of Dalry. From this point, the combined 
waters of the Ken and Clatteringshaws flow into 
Loch Ken, which has been converted into a regulat- 
ing reservoir by the construction of a barrage at 
its outlet at Glenlochar, and thence into the River 
Dee. Seven miles below Glenlochar, at Tongland, 
a dam has been erected across the mouth of a 
gorge to form another reservoir, and from this 


Particulars of Stations of Galloway Water Power Scheme 


! 
| Catchment} Average Plant Max!- | Annual 
Name of | Area, Net Capa- mum Output, 
Station, | Square Head, city, Load, kWh. 
Miles. Ft. kW. kW. 
Kendoon | 152 150 2/10,500) 21,000 | 36,000,000 
Carsfad ..| 171 64 2/6,000 | 12,000 | 18,000,000 
Earlstoun 193 65 2/6,000 12,000 | 20,000,000 
Glenlee 49 365 2/12,000] 24,000 | 40,000,000 
| Tongland 396 102 3/11,000} %3,000 | 68,000,000 














point water is supplied to the last station of the 
series through a tunnel and pipe line. It is finally 
discharged into the river a short distance above 
tidal level through a tail race, The accompanying 
Table gives the principal data regarding the capacity 
lof all five stations. As will be seen, it will be 
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! 
possible to meet a maximum demand of 57,000 kW | 
almost at once, and 102,000 kW when the scheme is | 
completed. 


GALLOWAY 


WATER-POWER 


SCHEME. 





The Tongland portion of the scheme, which we 
shall now proceed to describe in detail, may be said | 
to begin at the Glenlochar barrage. This structure, | 
as will be seen from the map, is built across the | 
southern outlet of Loch Ken, near Castle Douglas. | 
The result is that the level of the loch has been | 
raised by 6 ft. to 148 ft. above sea level, thus | 
impounding 320,000,000 cub, ft. of water and pro- | 
viding a daily reservoir, which will enable sufficient | 
water to be fed to the Tongland reservoir for the | 
33,000 kW of plant to be operated in the Tongland 
power station for three or four hours in the morning | 
and evening. The gates will be regulated to give | 
sufficient supply during the night to refill Tongland | 
reservoir and will be further opened in the morning | 
to supplement the supply being drawn from the | 
reservoir to overtake the peaks of the load. 

As will be seen from Fig. 2, annexed, and Figs. ‘ 
to 7, Plate XV., the barrage consists of eight mass | 
concrete piers, the foundations of which are taken | 
down through the compact gravel, clay and stones | 
of the river bed into the underlying rock, known as 

y Wacke. These foundations comprise base 
blocks 27 ft. long and 6 ft. 6 in. wide, the depth of | 
those nearer the shores being greater owing to the 
falling away of rock at these places. The pier 
superstructures consist of a lower portion, whose 
length varies from 24 ft. at the river bed to 16 ft. 
at a height of 18 ft. above the base blocks. The 
maximum retention level of the water is at 148 ft. 
above Ordnance Datum. The batter on the up- 
stream face is 1 in 30, while on the downstream face 
it is 3 in 5 for a distance of 6 ft., increasing to 1 in 1} 
for the remaining distance. The upper portion of 
the piers, which is 12 ft. 9 in. high, varies in length 
from 11 ft. 9 in, to 11 ft. at the top, the batter on 
both faces being 1 in 30. The bases of the piers are 
connected at sill level by a concrete apron of dished 
section, while outside the easternmost pier, at the 
maximum water level of 148-00, is a waste weir 
leading to a concrete overflow channel. This weir 
also forms the eastern abutment of the barrage, 
that at the western end consisting of pitched embank- 
ment with steel sheet-piling core, built into the river 
bank. The structure, which is 338 ft. long and 35 ft. 
high, thus provides six 45-ft. openings arranged in 
two groups of three. Between the two groups is a 
20-ft. fish ladder with submerged openings. The | from Argrennan House to Tongland village. 
45-ft. openings in the barrage are closed by three| The general lay-out of the Tongland dam will be 
10-ft. and three 9-ft, gates, these heights having | clear from Fig. 21, page 269. It will be seen that at 
been chosen to suit the contour of the river bed. | the western end it consists of a length of arch dam, 

The gates, which were manufactured by Messrs. | which spans the river and connects at its south-east 
Glenfield and Kennedy, Limited, Kilmarnock, are | extremity with a straight gravity dam. This gravity 
similar to those in use for flood regulating purposes | dam js built across an area of low -lying land along 
at Tongland, details of which are given below. | which the river previously flowed before it formed 
They are raised and lowered electrically, the | the existing channel. At its south-eastern extremity 
equipment imstalled for this purpose being auto-| jt is in turn connected to the upper end of an 
matically controlled. In order to balance the flow | extensive fish ladder, whose lay-out is indicated in 
across the reservoir, the gates can be opened in| the drawing. Running nearly at right angles in an 
stages, starting when the upstream water level | eastern direction from this point is the structure 
148-00 O.D. They are fully raised when | carrying the flood gates and beyond this are the 
148-50. The position of each | spillway and spillway channel over which there is 
a footbridge. This bridge communicates with the 
newly-constructed access road, leading to the Kir- 
cudbright-Rhonehouse highway. The total deve- 
loped length of the dam is 950 ft. and its crest is some 
70 ft. above the original river level. 

The construction of the arch and gravity portions 
of the dam will be clear from Figs. 9 to 15, Plate XV. 
about 70 ft., the weight of each gate being 11 tons. | The arch portion, of which a view is given in Fig. 23, 

[t will be seen from Fig. 6, that a basin is formed | page 280, has a developed length of 293 ft. It is 
in the apron on the downstream side of the fish pass, | built on a radius of 145 ft., the angle between the 
from which access 1s given through two openings | two extremities being 113-5 deg. The western 
in a concrete wall that closes the 20-ft. space between | abutment is built into the face of the cliff, as shown 
the two piers at thie point. Above this wall is a|in Fig. 12, while the foundation of the structure 
further basin, 20 ft. long by 20 ft. wide by 6 ft. deep, | proper was excavated in rock underlying the bed 
which lies partly between the piers. From this | of the river, as indicated in Fig. 10. The cut-off 
access is possible upstream to a third basin, 19 ft. | trench is 30 ft. below the original level of the river 
6 in. long by 20 ft. wide by 7 ft. deep. The outlet | bed and the whole of the rock, which was somewhat 
from this last basin, which, like the others, is formed | fissured, was extensively grouted at a pressure of 
of concrete walls, carried on foundations built into | 200 Ib. per square inch through pipes sunk at 5 ft. 
the rock, is through two further openings into the | centres. As will be seen, the superstructure is about 
reservoir. The barrage contains 2,400 cub. yards of | 70 ft. high and varies in width from 21 ft. at the 
concrete, a 3:2:1 mixture being used. The/| base to 5 ft. at a point just below the 120-00 O.D. 
aggregate was obtained from local quarries and the | level. This reduction is effected by a batter of 1 in 


Grey 


Fie. 2. 


engineering contractors for this portion of the work 
were Messrs. John Howard and Company, Limited, 
of Poole. It will be gathered from the illustration 
that the barrage harmonises well with the surround- 
ing scenery and that nothing in its appearance 
will do anything to disturb the amenities of the 
neighbourhood. In this connection it may be 
mentioned that here and elsewhere in the scheme 
experiments are being made with grass which 
will grow equally well under water and in the 
open air, the object being to do away with any 
unsightliness on the banks when the levels of the 
reservoirs are lowered. 

After passing Glenlochar barrage, the water flows 
seven miles along the River Dee to the Tongland 
reservoir the position of which is also shown on 
the map. This reservoir, or daily pond, which has 
a capacity of 31,000,000 cub. ft., in the upper 10-ft. 
layer, has been formed by constructing a dam of 
interesting design across the mouth of a deep and 
narrow rocky gorge, through which the river ran 





reaches 
the level reaches 
gate is transmitted to Tongland by distance indi- | 
cators fitted on the headstocks, while potentiometer 
transmitters allow the upstream water level to be 
ascertained at the same place. Owing to the confined 
nature of the site, the gates were transported by 
road on a special trolley, complete from the makers’ 
works. The overall length of load and lorry was 











GLENLOCHAR BARRAGE. 


being vertical. Above the point where the batter 
ceases both faces are vertical for a short distance 
and are then stepped outwards to form the floor of 
the 5-ft. access way. This access way is guarded by 
a hand rail on the downstream side and by a 9-in, 
wall, 4 ft. high, on the upstream side, thus ensuring 
against flooding at this point, should the water 
impounded rise above the 125-00 level. 

The material used in the construction of the 
body of the dam was entirely mass concrete, no 
reinforcement being employed. The proportions for 
the greater part of the work were 1:3: 5, buta 
layer 18 in. thick of 1 : 14: 2} concrete was placed 
over this on the upstream side to form a watertight 
sk n. The concrete was laid within steel shuttering, 
the structure being divided into four bays for this 
purpose. A space 6 ft. wide was left open between 
each pair of bays until the material forming them 
had had time to cool down and shrink. These 
spaces were then filled in with concrete of the same 
composition, dovetails being left in the portions 
already completed, as shown in Fig. 13, to form a 
satisfactory key. As indicated in the elevation, 
temporary openings were also left in the base of the 
structure, for passing the river during construction. 
These openings are shown in Fig. 24. page 280. 

The aggregate used for making the concrete 
consisted of a red phorphorite drawn from local 
quarries, and was incorporated with the cement 
in mixing plant installed on the banks. It was 
transported from these points to the site by derricks 
and skips. An interesting point in this connection 
is that the power required for driving the con- 
structional machinery was obtained from th 
Carlisle-Kilmarmock line of the Central Electricit) 
Board through the adjacent Tongland sub-station. 
This line operates at the standard pressure of 
132 kV, and is controlled by metal-clad switchgear 
of novel type, which has already been described in 
ENGINEERING.* 

The gravity dam is 200 ft. long, and is shown in 
section in Fig. 11, being also illustrated by Figs. 25 
and 26, page 280. It will be seen from Fig. 11, that 
the upstream face is vertical, the downstream face 
being built on a batter of 1 in 0-75. As in the 
case of the arch dam, the crest is stepped out 
wards to carry the footway. On the other hand, 
where the dam crosses the bank between the 
existing and the old water courses, the section 
of the lower portion on the downstream face 1 
stepped, while there is a similar, though much 
smaller step on the upstream side, as indicated in 
Fig. 14. 

As regards construction, a single row of holes was 
drilled and grouted along the cut-off, to obtain 4 
curtain of tight rock immediately below the dam, 
the result being that the whole structure between the 
extreme abutments is enclosed by cemented rock. 





sand from Southwick, near Dalbeattie. The civil'0-25 on the downstream side, the upstream face 


* See ENGINEERING, vol. cxxxvi, page 358 (1933) 
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Fig. 3. ELEVATION LOOKING UPSTREAM. 
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THE GALLOWAY WATER-POWER SCHEME. 


|across the opening, the main rollers turning in 
|the opposite direction to the staunching rollers. 
We are informed that with this arrangement 
the leakage past the gate when it is closed is 
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small, being confined to the very fine clearance 
between the ends of the rollers and the side frames. 
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The latter are faced with brass, so that this space 
is not increased by corrosion; and watertightness 
is, it is claimed, ensured throughout the life of the 
gate. The culvert is built up of plates of corrosion- 
resisting steel, which are welded together, the 
needle valve being bolted to the downstream end of 
a long cast steel combined sleeve and flange. In this 
way, @ high corrosion-resistance factor is obtained 
at a point where a transition takes place from 
the concrete to the atmosphere. 

The needle valve is of cast-iron and comprises a 
plunger sliding within a cylinder, which is supported 
by ribs from the outer casting, and closes against 
a gunmetal face in the outlet section. The valve as 
a whole is mounted on machined foundation slides 

|so that it can be moved laterally and access obtained 

to the culvert. The sliding portion of the plunger 
is sheathed with gunmetal and moves over a gun- 
/metal liner in the cylinder. The valve is operated 
by hand through a worm and spur reduction gear, 
|which is connected through a high tensile steel 
pinion and rack to the nose of the plunger. This 
gear is housed in a valve house, access to which 
as obtained by a stairway on the downstream 
face of the dam. It is designed so that the needle 
will remain in any position and so that hunting 
and creeping are impossible. The disperser operates 
on the free vortex principle and completely shatters 
the jet into drops, which are air-cushioned during 
their passage through the atmosphere. Scour and 
drain valves are also mounted on the main valve. 

At the east end of the gravity section of the dam 

| are two free-roller flood-gates, the position of which 














Fie. 22. 


These holes were drilled by percussion and rotary 
shot drills, and pipes inserted, the grout being 
forced in when the concrete had reached a certain 
level above the bed. 

From Figs. 8 and 9 it will be seen that an outlet 
is provided at the centre of the arch section of the 
dam for draining the reservoir in case of need. As 
shown in more detail in Figs. 16 to 18, this comprises 
a free-rolling emergency gate, which is installed in a 
bellmouth casting. This casting in turn com- 
municates with a 6-ft. culvert lining, which passes 
through the dam, and is connected to a needle 
valve 6 ft.-5 ft. in diameter. It is thus possible 
to carry out inspection or maintenance work on 
the valve or culvert by closing the gate. The 
centre line of the culvert is at level 61-00 O.D., 











FLOODGATES AND APRON; TONGLAND Dam. 





is shown in Fig. 21. Drawings of these are given in 
Figs. 19 and 20, Plate XV. Each of these gates has a 
| 25-ft. span and is 31 ft. high. They were also manu- 
factured by Messrs. Glenfield and Kennedy, Limited, 
Kilmarnock, They are supported by two 7 ft. 6 in. 
abutment piers and a central pier, which is 10 ft. 
wide. The piers and apron are well shown in Fig. 22. 
They have a freeboard of 4 ft. above normal 
water level, which at this point is 120-00 O.D., 
and of 1 ft. at flood level, which is 123-00 O.D. 
The sill level is 93-00 O.D. As the gates can be 
lifted through a height of 33 ft., their bottoms, 
|when fully raised, are 3 ft. above flood level. 
| Figs. 19 and 20 show the gates to be built up 
| of 11 horizontal bow-string girders, which are 
| spaced so that the water pressure on each is approxi- 
|mately the same. The loads are thus transferred 
|to the end posts uniformly throughout the length. 
| Skin plating is riveted to the upstream sides of 
| the gates and the sill joint is sealed by a rubber 
joint, which meets the machined face of the built-in 
rolled-steel sill member. The side joints are sealed 
by tubes suspended from the top of the gate. 
| Resistance to movement has been reduced to a 
| very small amount by installing trains of free rollers, 
|over which the end posts travel. These rollers are 
housed in cast-iron grooves, which are covered by 








la shield plate, so as to prevent disturbance and 
| vibration from the high velocity water, when the 
|gate is partly or fully raised. The roller paths 
|on the gates are attached to the end posts and are 
| articulated to compensate automatically for the 
| deflection as the amount of water impounded 
| varies, and to ensure contact across the whole 
while at level 73-25 O.D. there is a compensation width of the roller face under all conditions. This 
outlet, consisting of a 24 in. cast-iron pipe. The | articulated path is arranged in such a way that the 
flow through this pipe is controlled by a 24 in.|supporting bearings and other working parts can 
single-faced sluice on the upstream side, and by/| be inspected whenever the gate is in its upper 
a 24 in.-18 in. jet disperser on the downstream | position. Maintenance work can also be carried 
side. These were supplied by Messrs. Glenfield and | out without it being necessary to de-water the 
Kennedy, Limited, Kilmarnock. sluice bay. In order to prevent the water from 
The gate, which was manufactured by the same | freezing, electrically heated tubular elements extend 
firm, has a 6-ft. span, and is 7 ft. 3 in. deep. It is | the complete height of the gate in each groove. 
built up of steel rollers, which reach across the sluice | As will be seen from the drawings, each gate is 
opening and rotating on axles, which are held between | balanced by two cast-iron counterweights. As 
mild-steel side frames. The spaces between these | these are housed in the heart of the hollow sup- 
main rollers are staunched by secondary rollers of | porting piers, the structure isexceedingly neat. 
extruded brass, which are held hard up against; Each gate is operated by a 6-h.p. 400-volt three- 
the faces of the former by the water pressure. | phase motor, which drives a spur reduction-gear 
All the rollers rotate as the gate is lowered | headstock and horizontal shafts through bevel 














gearing. This machinery is located in chambers 
built across the tops of the piers. The shafts 
carry sprocket wheels, which engage the bushed 
link lifting chains, while the chains themselves 


are attached to the gate and balance weights. 
The motor is controlled by push buttons both 
locally and from the power house, while a 


float switch, the position of which is shown in 
Figs, 8 and 21, is installed so that the gates are 
automatically opened in stages as the water level in 
the reservoir rises. This float is so arranged that 
when the level reaches 122-25 O.D. No. 1 gate 
opens 2 ft., while No. 2 gate opens by a similar 
amount when a level of 122-50 O.D. is reached. 
A further rise of 3 in. causes No. 1 gate to open 
another 2 ft., i.e., 4 ft. above the sill, while No. 2 
gate opens by a similar amount when a further 
3 in. rise is attained. Outside these limits the 
opening of the gates is controlled by the push 
buttons, a similar arrangement being used for 
initiatmg the closing movement. In the event of 
current failure the gates can be operated by hand, 
the mechanism being mechanically interlocked to 
prevent accidents should the motor be started with 
the crank in position. 

Below the piers carrying the flood gates is a 
special run-off with a turned-up bucket. This has 
been constructed of concrete to prevent erosion 
of the bed 


(To be continued.) 
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Koad Engineering. E. L. Leemine, M.Se., Assoc.M. 

Inst.C.E. London: Constable and Company, Limited. 

[Price 188. net.) 

Tur volume under review is one of the Glasgow 
Textbooks of Civil Engineering, and in the first 
edition the author gave a comprehensive survey 
of the technology of road construction in the light 
of the new conditions created by the modern 
traffic problem. In separate sections he considered 
the questions of highway design, material, &c., 
starting from the supporting value of soils and 
their drainage, and concluding with operation, 
planning, and organisation and administration. He 
made a special feature in treating the question of 
vehicle design and road construction as one branch 
of engineering in the first edition, and gave a 
very careful analysis of the stresses set up in 
the road crust and supporting foundation by 
different loads, and a comparison of pressure 
intensities of pneumatic and solid types on road 
surfaces. The problem of corrugation on road 
surfaces was treated as a direct result of the 
development of the mechanically propelled vehicle, 
having read a paper on this subject at a meeting 
of the Institution of Civil Engineers in 1918. 

In this new and enlarged edition the chapters 
have been re-arranged and the whole work supple- 
mented to include the most recent developments in 
this branch of engineermg, and under section 
headings the various factors have been collected 
and subdivided to facilitate reference. 

The author has given special consideration to 
the design and wearing properties of bituminous, 
tarred and rubber roads, concrete, reinforced 
concrete and the cement-bound or grouted concrete 
road, Specifications given from the Road 
Board and other authorities. He has also fully 
dealt with the question of the super-elevating and 
widening of existing roads at minimum cost and 
the need of increased width on curves; with the 
design of a model road and the causes mfluencing 
slipperiness of road surface and its treatment. It 
is questionable if the double road mirror (page 49) 
for concealed turnings is of practical value in this 
country, and in an addendum to this edition the 
author draws attention to the recommendations of 
the Ministry of Transport for their discontinuance. 
The Minister of Transport said recently, “‘ People 
say, ‘Spend money on eliminating dangerous 
corners and blind bends,’ but no less than 70 per 
cent. of the fatal accidents which occurred last 
year occurred on straight roads or on open bends 
with a good sight line. Then people say, ‘ Widen 
roads; get rid of the congestion of traffic which 
some of our roads have to bear’; but only 3 per 
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cent. of the fatal accidents last year occurred on 
roads which carried dense traffic.” 

The author gives the more important records of 
recent road engineering practice abroad, and the 
book has a good index and list of references to 
literature in connection with road engineering. 


The 1931 Form of Building Contract. By WiLuiam T. | 
CRESWELL, assisted by C. G. ARMSTRONG COWAN. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
7a. 6d. net.) 

Tue two collaborators in this work are barristers 

and have written a book dealing with the more 

salient points in the Contract Form from the legal 
standpoint. The Contract Form is that issued as a | 
standard form under the sanction of the Royal 

Institute of British Architects, the National Federa- 

tion of Building Trades Employers, and the Institute 

of Builders, in the year 1931. The main portion of 
this book deals with the clauses of the conditions. | 

A summary of the rights and the duties of the em- 

ployer, architect and contractor then follows and 

the actual form of contract and the conditions 
referred to in it are printed in full as an appendix. 

The fact that the comments are given in a numerical 

order corresponding to that of the actual conditions, 

and are headed by the same titles facilitates reading 
and reference. The book mentions many legal 
points which will be new to the majority of archi- 
tects and engineers, as for instance that the priced 
bill of quantities is the property of the contractor 
and can be claimed by him after the completion 
of the work. He would appear to be rather un- 
fortunately placed, however, as regards purchase of 
materials, since when he orders materials, and there 
is delay in delivery, he has no remedy, unless there 

is a clause in the contract for the materials, fixing a 

time for the delivery. Time in the matter of the 

sale of goods is not of the essence of the contract. 

The architect also is sometimes placed in a eather | 

difficult position as he is responsible for bad werk 

passed by a clerk of works appointed by the 
employer. In these circumstances the architect's 
liability is not limited to the amount of remuneration 
payable under his agreement of service, but is 
measured by the actual loss occasioned to the 
employer. It is probably more generally known 
that by acceptance of a tender an agreement is 
created which is binding and can be enforced and 
the contractor is not entitled to withdraw his esti- 
mate or tender or any part of it because an error 
may have been made in same and found out before 
the signing of the contract. The more usual course 
is, however, to check the prices in the bill of 
quantities, so that any obvious error may be pointed 
out to the contractor and an opportunity given 

him to revise or withdraw his tender. This is a 

book which should be very helpful to any engineer 

or architect acting as arbitrator, either when called 
in as such, or when acting in a semi-judicial capacity 
on his own work. 


M.A., D.Sc., 
[Price 308. 


By Henry Lovts, 


Mineral Deposits. 
¥ Ernest Benn, Limited. 


F.I.C, London : 

net.] 
Tus work is an introductory volume to a series of 
publications dealing with the various operations of 
mining, and is in great measure based on a course 
of lectures delivered by the author to the mining 
students of Armstrong College. The text may be 
divided into two principal sections. Up to page | 
238 the various classes of mineral deposits are dealt | 
with, while the remainder of the volume is devoted 
to a brief study and account of the principal mineral | 
deposits of the world. An admirable description is 
given of the particular forms in which mineral 
deposits were or may be presumed to have been 
origmally formed, together with a discussion of 
certain changes which may have been brought about 
in such deposits subsequent to their formation. 

Chapters III and LV are of special interest to the 
mining student, as they deal in a very able manner 
with those deposits formed by chemical and organic 
agencies, respectively. The former class includes 
practically all the stratified deposits of ironstone. 
Crystallisation and metasomism play an important 
réle in the formation of deposits such as those at 
Strassfurt, which are over 2,000 ft. deep, thrusting 
up the overlying and surrounding strata ; however, 
the exact mode of origin and formation of these 
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huge deposits still remain matters of speculation 
and of much obscurity. It was previously con. 
sidered that many iron deposits had been formed 
metasomically, many of the most important deposits 
of ironstone having been produced possibly from 
layers of limestone by the complete change of some 
previously existing mineral, molecule by molecule, 
into a compound of iron. This view of the subject 


|has been considerably criticised of late, and the 


newer theory is that there has been a direct deposi- 
tion of iron carbonate associated with certain 
proportions of ferri- and ferrous silicates. Deposits 
may also be derived from vegetable or animal 
sources, such as the widely distributed phosphate 
deposits, which probably in many cases primarily 
owe their origin to animal life. Of the mineral 
deposits of vegetable origin, by far the most impor- 
tant is coal, which is the result of the metamorphism 
of vegetable matter ranging from lignite to anthra- 
cite. For petroleum, both animal and vegetable 
origins have been postulated. There is an admirable 
discursiveness about the text of this book which is 
especially fitting for the prospector; the volume 
as a whole contains in compact form a remarkable 
store of information of first-class value in field 
work, and the clear illustrations and plates are of 
particular merit. 


The Progress of Science. By J. G. Crowtner. London: 
Kegan Paul, Trench, Trubner and Company, Limited. 
[Price 12s. 6d. net.] 

THE real history of progress in science, is the history 
of conceptions that were unattainable by a given 
epoch, in spite of all that happened to lead up to 
them. Even at the present day, several modern 
discoveries in the realm of atomic physics have 
had a tendency to cloud rather than clarify the 
issue, yet the scientific efforts of to-day should be 
directed towards removing all ill effects arising out 
of the scientific progress of yesterday. The out- 
standing feature of the formidable array of research 
work now in progress is the amount that goes 
to improve traditional methods and _ standards, 
by giving them a scientific foundation. It 
evident that without science in the past, the classical 
advances in medicine and surgery would have been 
impossible ; without modern scientific methods 
the health systems of the great cities would fail; 
and without a wide scientific outlook in the future, 
human disease problems will remain unsolved. 

In the present volume, the author has endeavoured 
to give an account of recent fundamental researches 
in physics, chemistry and biology, and has suc- 
ceeded in presenting the matter in very readable 
form. He never loses sight of the fact that inter- 
pretation should depict, but not distort, the image 
of his subject, so that his delineation will prove 
as acceptable to the specialist as it does to 
readers less deeply versed in scientific progress. He 
deals with science in a broad spirit, taking due 
account of historical development, of the principles 
underlying modern research, together with an 
attempt to advocate a scientific view of human 
problems. Commencing with a short account of 
the classic series of discoveries made in the Caven- 
dish Laboratory in the realm of experimental physics 
and the theoretical researches of Bohr at Copen- 
hagen, Mr. Crowther proceeds to discuss the physical 
researches now in progress in Soviet Russia, the 
various theories regarding the expansion of the 
Universe, the nature and properties of cosmi 
rays, and the discovery of heavy hydrogen. The 
latter part of the volume deals with the influence 
of social ideas on scientific research, inheritance 
and disease, and the importance of experimental 
research on the advance of medicine. The volume 
is written in broad outline and in simple terms, and 
ambiguity is avoided wherever possible in a text 
which is intermediate in difficulty between a popular 
book and the learned treatise which has gained the 
respect and attention of the professional scientist. 
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EXHIBITS AT THE BUILDING TRADES EXHIBITION. 
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THE INTERNATIONAL BUILDING 
TRADES EXHIBITION. 


Wuice the designof most buildings is the function 
of the architect and their construction that of the 
builder along with the attendant trades of joiner, 
plasterer, painter, plumber, gas-fitter, electrician 
and so forth, the engineer plays no inconsiderable 
part in the production of the materials for them. 
Sometimes, as in a structural steel building, he is 
even more directly concerned. He has increased 
the capacity of both architect and builder by his 
machinery for the production of bricks and tiles, 
of cement and concrete, and for the quarrying 
and dressing of stone. It should not be overlooked, 
therefore, that, though an account of the Interna- 
tional Building Trades Exhibition, which is being 
held at Olympia from September 12 to 26, may at 
first sight appear rather alien matter for these pages, 
there is a definite amount of engineering interest 
in that exhibition. Apart from this it is a matter of 
general interest to note the advance in quality and 
design of the bulk of those exhibits of what the 
term “building materials” usually connotes. 
There is more variety, with better finish, in the 
woods employed, a greater use of stainless steel 
and chromium in fittings and a wider range as well 
as more artistic feeling in the surfaces and colouring 
of bricks, tiles, artificial stone, paints, and so forth. 
To these improvements the engineer has himself 
contributed, in some cases in conjunction with the 
chemist and the artist, by developing the apparatus 
required, and it may well be that even a casual 
examination of an exhibit apparently outside his 
professional area may prove educative in the sense 
of arousing suggestive curiosity as to the methods 
by which improvements have been, and others 
may be, obtained. It is evident, at all events, that 
more scientific and systematic methods of pro- 
duction are in many cases being pursued in the trades 
represented in the exhibition. 

A fundamental requirement of these modern 
methods is research, and here the building trades 
owe much to the work of a Government Depart- 
ment, viz., The Department of Scientific and 
Industrial Research, 16, Old Queen-street, London, 
8.W.1, which has a stand illustrating some of the 
many activities in which it engages. Most of the 
work shown has been carried out at the Building 
Research Station, Watford. One of these exhibits 
deals with the determination of stresses in com- 
plicated structures by the use of models, the measure- 
ment of stresses in full size steel-frame structures 
and investigations on riveted and bolted connections 
and on the uniformity in strength of welded joints. 
The exhibit arises from co-operative researches 
carried out under the Steel Structures Research 
Committee, to which work the British Steelwork 
Association makes a substantial contribution. The 
work of the Committee has already led to savings 
amounting to as much as 20 per cent. in the cost of 
steel work in steel-frame buildings, and the Com- 
mittee has issued recommendations for a new code 
of practice for the use of structural] steel in buildings, 
which has been adopted by many building author- 
ities. 

Research in concrete and reinforced concrete is 
effectively illustrated in various ways, a particularly 
striking exhibit being a model of a very sensitive 
apparatus used in measuring the transitory forces 
set up in reinforced concrete piles during driving. 
The apparatus depends for its action upon the 
translation of mechanical stresses in quartz crystals 
embedded in the pile into electrical impulses and 
was referred to in ENGINEERING, vol. cxxxvii, 
page 494 (1934). There is also to be seen apparatus 
for measuring the creep of concrete in tension and 
for following shrinkage cracking in_ restrained 
concrete members, and, further, scale models for 
determining the redistribution of stresses in loaded 
members, Of the other exhibits dealing with con- 
crete those illustrating failures in concrete investi- 
gated by the Building Research Station may be 
mentioned. These failures are due to such causes 
as the use of large proportions of fine sand, unstable 
aggregate or aggregate containing gypsum or a 
high proportion of organic matter. 

Other sections deal with natural building stone, 
brick and brick-masonry, plaster, plastering sands, 
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bituminous roofing materials, etc. The section 
dealing with heating, ventilation and natural 


lighting includes special instruments devised for 
comparing different methods of heating, the use of 
air spaces and metallic surfaces in providing thermal 
insulation, and the problem of the exclusion of 
solar heat. An interesting instrument known as 
the “* Heliodon ” developed at the Building Research 
Station is shown. This instrument reproduces the 
apparent motion of the sun and, when used in con- 
junction with simple models of a proposed building, 
enables natural lighting conditions both around 
the building and within its several rooms to be easily 
pre-determined. The exhibits dealing with timber 
are due to the Department’s Forest Products 
Research Laboratory at Princes Risborough. Some 
indication of their scope may be gathered from the 
short account of the work of the laboratory given 
on page 197 of our last volume. 

in dealing with the new material shown, as is 
our usual practice, examples of varying. nature 
are given to exemplify the general range of the 
exhibition, Taking some of the machinery exhibits 
first, it may be remarked that the stand of one | 
maker alone, viz., Messrs. Wadkin and Company, | 
Green Lane Works, Leicester, illustrates the extent 
to which the operations of woodworking are simpli- | 
fied and speeded-up nowadays, by the provision of | 
a wider range of machines. There are no less 
than 18 woodworking machines in this display, all 
of them electrically driven. That this type of 
machinery has not reached a static condition is, 
moreover, exemplified by the fact that four of 
these machines are of an entirely new design. 
Perhaps the most striking of these is the 7-in. by 
4-in. four-sided high-speed planing and moulding 
machine with endless bed feed shown in the general 
arrangement, Fig. 1, and the view of the cutter 
heads, Fig. 2, both on page 271. The latter view 
may be first dealt with as it emphasises some of 
the more salient features of the design. All four 
cutter heads are driven directly by individual 
motors, of 10 h.p., for the top and bottom cutters, 
and 7} h.p. for the side cutters, the spindle speed in 
all cases being 6,000 r.pon. The minimum cutting 
circle is 6} in. in diameter, and the maximum 
10} in. The spindles are identical and the cutters 
and tool equipment are therefore interchangeable. 
There are no outer bearings to any of the cutters, a | 
feature which effects a saving of time in changing 
cutters, 

The stock travels from right to left in Fig. 2, and | 
from this it will be realised that Messrs, Wadkin | 
have made a definite departure from conventional | 
practice, the first horizontal cutter being placed | 
above the stock and the last horizontal cutter below 
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it, instead of vice versa. This modification the firm 
believes will remove many of the moulder troubles 
and difficulties arising from an initial bottom cut. 
The bottom cut being now the final operation 
further permits of a modification to the back 
table. This, as will be clear from Fig. 2, can be 
swung down out of the way, enabling the operator to 
get a clear uninterrupted view. This table can also 
be adjusted in a horizontal plane so that a minimum 
gap can be obtained with different cutting circles. 
The table immediately in front of the cutter can be 
similarly adjusted. Referring now to Fig. 1, the 
course of the stock can be followed. At the extreme 
right of the illustration is the feed drive. This 
consists of a variable speed motor of 7}-h.p. driving 
the gear through a gear-box. The motor has four 
speeds, ranging from 1,500 r.p.m. to 500 r.p.m., and 
the gear-box has two changes, the net result being 
that the stock can be fed at any one of eight rates of 
feed between 20 ft. to 150 ft. per minute. The rate 
can be changed immediately so that the correct 
rate for different kinds and grades of wood to give 
the maximum output without tearing can be readily 
ascertained with each new set-up. There are two 
corrugated top feed rolls and a bottom chain feed, 
and the entire feed gear, with the springing and 
pressure plungers on the infeed guide is designed with 
the object of providing a great degree of flexibility 
in handling mixed stock thicknesses, and of offering 
less resistance in starting the stock into the machine. 

After leaving the feed rolls the stock is reduced 
to a definite thickness by the first horizontal cutter. 
The first horizontal chipbreaker frames are locked 
in position, and the pressure on the stock is obtained 
entirely from the adjustable spring pressure on each 
shoe. The frame is adjustable for different cutter 
diameters and is attached to the first spindle 
housing so that it automatically moves with the 
spindle position. The entire chipbreaker may be 
swung over the top head. The stock, after passing 
the first cutter, passes under the first top pressure 
which is of the rigid type, that is, without springs 
or weights, until it comes into contact with chip- 
breaker before the front side cutter. The arrange- 
ment of chipbreakers and pressures is best made 
out in Fig. 2. When passing the front side cutter 
the stock is pressed against the rigid back fence, 
while it is being faced or shaped on one edge. Simi- 
larly, while passing the back side cutter it is rigidly 
kept against the front fence. The second top pres- 
sure, of the same design as the first, is then passed, 
and the moulding or finishing operation is effected 
by the bottom horizontal cutter. It is stated that 
this sequence of cuts results in a better finish than 
hitherto obtainable. This is partly due to the high 
spindle speeds, and partly to the rigid mounting of 
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the bottom cutter which has a tendency to draw 
the stock down on the table instead of one to lift 
it against flexible pressures as when moulding with 
the top horizontal cutter. 

So far, the working of squared stock only has been 
considered, but it will be realised from Fig. 2, in 
which a quadrantal scale is seen at the right hand, 
that the side cutters can be tilted in a vertical plane. 
The amount of tilting available is 15 deg. away 
from and 45 deg. towards the table. This feature 
enables many awkward shapes to be economically 
worked on a four-head machine. Space will not 
permit consideration of furtherdetails of the machine, 
but the control gear may be mentioned. The ex- 
ternal gear, as shown in Fig. 1, consists of five 
handles, one for each cutter and one for the feed, 
arranged at the front of the machine. Each handle 
operates contactors giving individual control of 
one part, and has three positions, viz., start, stop 
and brake for the cutters, and forward, stop and 
reverse for the feed. Thermal overload trips are 
these can be re-set from 
one button without opening the control gear cabinet. 
Should one motor be tripped or the supply fail, the 
whole machine will automatically shut down, and 
the motors cannot be restarted until all the handles 
have been moved to the off position. A master stop 
button is provided at each end of the machine which 
will stop all the mechanism, and an “ inching 
button at the outgoing end facilitates set-ups. 

Messrs. Wadkin employ the same principles in 
their smaller planing machine, with a 4-in. by 4-in. 
capacity, but as this differs somewhat in construc- 
tion we give an illustration of it in Fig. 3, page 271. 
This view is taken from the back of the machine. 
Three of the four cutter motors are visible at the 
right hand and the feed motor at the left hand. rhe 
speed of all four spindles is 7,500 r.p.m., giving an 
exceptionally high peripheral cutting speed which 
not only yields improved finish by closer knile 
mark spacing, but enables higher feed speeds to be 
used, so increasing the output of the machine. The 
cutter motors are of 6 h.p., and the feed motor of 
3 h.p., the latter running at a constant speed of 
1,500 r.p.m., and being reversible. This motor 1s 
mounted on an adjustable slide, and its spindle 
carries a flanged pulley with conical faces. ne 
flange is fixed to the shaft, but the other has long!- 
tudinal movement along the shaft. The driving 
belt engages with the pulley faces on its edges, 
which are lined with leather, and is gripped between 
the faces by a powerful spring acting on the sliding 
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face. The faces can be separated as required by a 
handwheel at the front of the machine, and the vir- 
tual diameter of the driving pulley can thus be 
altered at will to give any rate of feed of stock 
between 30 ft. and 90 ft. per minute. The driving 
belt is normally covered by a guard. The control 
gear is similar to that of the larger machine. The 
running details vary from it in certain particulars, 
e.g., the top chipbreaker is of the piston type and the 
side cutters cannot be tilted. The other two new 
machines on Messrs. Wadkin’s stand are a 12-in. 
snipper cross-cut circular saw, on a swinging arm, 
the feed being pedal-operated, and a 6-in. open belt 
sander. 

Turning to an exhibit of a quite different kind 
some account may be given of a new roofing 
material, the ‘“‘Turnall” building slab, produced 
and shown by Messrs. Turner’s Asbestos Cement 
Company, Trafford-park, Manchester, the construc- 
tion of which is based on engineering principles. 
As is well-known, the usual roofing materials, slates, 
tiles, slabs, corrugated iron, &c., are employed as a 
covering only, the strength of the roof being depend- 
ent on its substructure of principals, purlins, beams 
or girders. The “ Turnall” building slab, on the 
contrary, is itself intended to contribute to the 
load-carrying properties of the roof, so that a 
definite reduction in the material of the sub- 
structure is possible. ‘The slabs are formed in what 
is virtually a continuous Warren girder, that is they 
consist of top and bottom sheets with a corrugated 
sheet between them, the resultant structure being as 
shown near the right-hand man in Fig. 4, page 272. 
The slab is, of course, homogeneous and is made of 
isbestos cement, the total thickness being2in. The 
standard size is 6 ft. by 2 ft. 6in., and the weight easily 
within the handling capacity of two men. It will be 

lear from the illustration that the slabs will carry 
the weight of the men and erection can therefore be 

itried out without scaffolding. Tests made at the 
esting Works and Chemical Laboratories, 24 to 26, 
lothill-street, S.W.1, have yielded some striking 
results as to strength. Main bending tests with 
the slabs supported on bars 5 ft. 6 in. apart, with the 
load applied in a line across the centre show that a 
slab will withstand a weight of about 1,420 Ib. 
before failure, with this method of loading. Crush- 
ng tests, that is, with the slab supported over the 
vhole area underneath and the load applied over 
in area 4 in. square, gave an average crushing load 


of about 3,000 lb. on this area. The side compres- 
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| sion tests, viz., those tending to shear the flat sheets 
off the corrugated sheets required an average of over 
14 tons required for destruction, in a direction 
| across the corrugations, on a test piece 12 in. wide, 
|and, along the corrugations, nearly 40 tons, with a 
| full-sized sheet. The slabs are thus inherently stiff 
|and suitable for flat and low-pitched roof construc- 
|tion. As shown in the illustration the slabs are 
butt-jointed, cement mortar being used. Any type 
of finish can be employed. In the roof in question 
this was the firm’s “Serval’’ asbestos felt and 
mineral bitumen. 

Another new material exhibited by Messrs. 
Turner Asbestos Cement Company was an asbestos 
reinforced aluminium foil for the heat insulation of 
buildings. This consists of a sheet of asbestos 
paper with bright aluminium foil firmly adherent to 
| both surfaces. This material when fixed on a wall 
with an air space on each side proves very effective 
in preserving an even temperature in buildings 
subjected even to extremes of heat and cold. The 
material is light, being about one-fifth the weight of 
| 1-in. slab cork, and as the adhesive is a bitumen 
compound, is damp resisting. A Building Research 

Technical Paper gives a heat transmission coefficient 
;of 0-22 for a wall consisting of an outer shell of 
|43-in brick, backed by a layer of the foil in the 
middle of a l-in. air space, the internal wall being 
formed of the firm’s asbestos wallboard. This 
coefficient compares favourably with the figures of 
|0-68 obtained with a 9 in. wall of London stock 
| brick, and of 1-03 obtained with a similar wall 
| constructed of sand-lime bricks in cement mortar. 

An exhibit of a different nature again is that of 
| Messrs. The Liner Concrete Machinery Company, 
|Glasshouse Bridge, City-road, Newcastle-upon- 
|Tyne. The examples are not exclusively confined 
| to concrete machines, as a brick-making machine 
capable of producing 3,000 bricks per day is shown 
|in operation and a portable saw bench with a self- 
contained internal-combustion engine drive is one 
|of the firm’s latest products. A new “ Cumfiow ” 
|concrete mixer with a removable pan is of interest, 
| apart from its construction, as illustrating the 
| growing tendency of British manufacturers to meet 
| demands as opposed to the old “ take it or leave it ” 
| principle. The machine, which is shown in Fig. 5, 
| page 272, has been designed for use where small 
| quantities of concrete are needed of different types 
|of mixing or of different colours, the pan being 
iremovable so that the several sorts of concrete 
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may be mixed independently, a separate pan being 
used for each sort. The pan is 2 ft. 3 in. in diameter 
and has an unmixed batch capacity of 1-5 cub. ft. 
The illustration shows a fixed machine with a belt 
drive, but it can be supplied with a self-contained 
internal-combustion engine of any type or with an 
electric motor. It can also be arranged on four 
road wheels with swivel fore-carriage and drawbar. 

The Liner “ Cumflow ” principle, which was fully 
described in ENGINEERING, vol. cxxxv, page 445 
(1933), is adopted. This method consists, briefly, 
of mixing the materials in a rotating pan by means 
of paddles arranged in a star rotating at a high 
speed in the same direction as the pan. The pan 
is cylindrical and provided with lifting handles. 
It is seated on a table rotated by a pinion on the 
main driving shaft. The star is rotated by bevel 
gears from a second shaft driven by belt from the 
main shaft, The driven bevel permits the spindle 
of the star to rise and fall through it as the latter 
is lifted out of or inserted in the mix. The spindle 
is carried in deep bearings on a bracket which can 
be moved up and down the column of the machine 
by means of a crank and connecting rod. The 
crank is embodied in a gear wheel actuated by a 
pinion and a large hand wheel, the action being 
rendered easy by the fitting of counterbalance 
weights. ‘The machine requires 3 h.p. for operation 
and is stated to give excellent results with semi- 
dry concrete in a few seconds’ mixing. 

Messrs. Ransomes and Rapier, Limited, Water- 
side Iron Works, Ipswich, amongst a selection of 
their machinery for the building industry, show 
a new design of pan mixer. This is illustrated 
in Fig. 6, annexed. The pan is 4 ft. 6 in. 
in diameter by 1 ft. 9 in. deep. and is fitted 
with chromador steel renewable segmental base 
plates and sides, The latter are 6 in, deep. 
The machine is overhead driven, the bottom of 
the pan being free from any obstruction. There 
are two rollers, 2 ft. in diameter by 8 in. wide, made 
of white mixture cast-iron with chilled treads. The 
axle is spring-loaded, the spring adjustment gear, 
seen in the figure on either side of the vertical 
shaft, being readily accessible. The axle also carries 
two plough type mixing blades. The discharge gate 
is at the rear, and is operated by a large hand- 
wheel actuating a rack and pinion. The power 
unit consists of a Lister hopper-cooled petro] engine, 
developing 5-h.p. at 650 r.p.m, The drive 
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transmitted by a Renold bushed roller chain to the 
overhead shaft, and thence to the vertical shaft by 
bevel wheel and pinion. 
the driving gear is cased in. The chassis is con- 
structed of 5 in. by 24 in. rolled-steel channels, and 
mounted on four wheels of 4-in, tread. The 
wheel base is 4 ft. 7h in. The front pair of wheels 
is equipped with Ackermann type steering and is 
provided with a pivoted drawbar. 

Of the different types of concrete mixer which 
complete the firm’s display, the 6/4 cub. ft. tilting 
drum machine was described in ENGINEERING, 
vol. exxxvi, page 541 (1932), and some of the others 
at earlier dates. We have not, however, previously 
dealt with the “ Featherweight ” mixer, shown in 
Fig. 7, page 273. This, as its name implies, is a 
machine designed for ready portability. It has a 
batch capacity of 44/34 cub. ft, and an output of 
approximately 25/30 cub. yards per 8-hour day. 
It is driven by a 14-h.p. hopper-cooled Lister petrol 
engine through chain gear, As shown in the illus- 
tration, the machine is arranged in its simplest form, 
that is, on a two-wheel chassis, without power 
loading gear and with a hand-operated water tank. 
It can, however, be supplied with a power loader 
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and an automatic tank and can be mounted on four | 


wheels, The most recently developed of Messrs. 
Ransome and Rapier’s rotary drum type concrete 
mixer is being shown and may be here referred to. 
This machine has a batch capacity of 10/7 cub. ft. 
and an output of approximately 75/85 cub. yards. 
per 8-hour day. It is fitted with a power loader 
embodying an automatic skip hoist, having a high 
angle of skip discharge. The power unit consists 
ef a 7-h.p. high-speed radiator-cooled Lister petrol 
The driving gears have machine-cut teeth. 


enwine, 

The chute is of unusual length and balanced wheel 
discharge and segmental gear rack is fitted. The 
four-wheel carriage has tubular axles with Acker 


mann steerimg,. 


(T'o be continued.) 
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Generating Piant Extensions at BRIGHTON. 

ue inauguration by the Mayor of Brighton 
(Councillor Miss Margaret Hardy, J.P.) of the 
latest extension to the Southwick generating station 
on Monday, September 10, marks the jubilee of 
public electricity supply in that town, Southwick 
station itself was started up thirty years ago, the 
capacity at that date being 5,400 kW. Since then 
it has been extended more than once, and the 
eventual capacity in the same turbine room will 
amount to 100,000 kW. The latest plant to be 
installed consists of a 34-ton portal crane with a 
capacity of 60 tons of coal per hour, which was 


manufactured by Messrs. Clarke, Chapman and 


Company, Limited, Gateshead, and a travelling 
telpher bridge supplied by Messrs, Fraser and 
Chalmers Engineering Works, Erith, which will 


enable a larger quantity of coal to be stored. Both 
the crane and the telpher discharge on to a belt 

which was manufactured by Messrs, 
Morris, Limited, Loughborough, and has 
This con- 


conveyor, 
Herbert 

a capacity of 120 tons of coal per hour. 
veyor, in turn, discnarges either into a crusher or 
direct on to a belt elevator, whence the coal is taken 
bya chain bucket elevator to the belt conveyor over 
the bunkers in the boiler-house. The new steam- 
raising plant consists of three boilers, which were 
manufactured by the Stirling Boiler Company. 
Limited, Farringdon-street, London, E.C.4. Each 
of these has a heating surface of 13,459 sq. ft., a 
normal evaporation of 150,000 lb. and a maximum 
continuous evaporation 0° 180,000 Ib. per hour, the 
steam pressure being 675 lb. per square inch at the 
superheater outlet, and the temperature 875 deg. F. 
The superheaters are of the Stirling radiant type 
and have a heating surface of 4,422 sq. ft. The 
economisers are of the Foster gilled-tube pattern 
with a heating surface of 12,312 sq. ft., while the two 
air heaters are of the Ljungstrém type, their heating 
surface being 9,450 sq. ft. Two of the units are 
equipped with Taylor retort stokers and one with 
an Usco travelling grate stoker. The draught is 
generated by both forced and induced-draught fans 
and after leaving the latter, the gases pass through 


washing plant to steel chimneys. The ashes are 
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handled by equipment manufactured by the Ash 
|Company (London), Limited. The new generating 
| plant consists of a 30,000-kW Parsons turbo-alter- 
nator, from which steam is extracted at four stages 
|to raise the temperature of the feed water to 
340 deg. F. The condenser is of the Parsons inverted 
type. A 6,000-kW Richardsons-Westgarth-Brown- 
Boveri back-pressure turbine has also been installed 
interconnecting the 350 lb. and 675-lb. steam-raising 
systems. This is capable of passing 390,000 Ib. of 
steam per hour. Interconnection can also be effected 
through a reducing valve with a capacity of 400,000 
lb. per hour, Theextensions were designed and carried 
out under the supervision of Mr. W. N. C. Clinch, 
engineer and managerof the Brighton Electricity 
Department. 
Kot BaRRAGE SCHEME. 


Considerable satisfaction will be felt at the 
announcement that the contract for the construction 
of irrigation works across the river Tigris at Kut 
has been awarded to the English firm of Messrs, 
Balfour, Beatty and Company, Limited. It is 
understood that the lowest tender was submitted 
by a French firm, and the decision reached has 
probably been influenced by the fact that Messrs, 
Balfour, Beatty have undertaken to complete the 
work in less than three years. It is stated that the 
original scheme has been slightly modified, but, as 
it originally stood, it comprised a barrage, head 
regulator and 3,000 m. of drainage canal. The 
barrage itself was to be 500 m. long and was to be 
constructed of mass concrete with a facing of 
moulded blocks of the same material. It will con- 
tain 56 openings, each about 6 m. wide, which will 
be controlled by sluice gates. At one side the scheme 
allows for a navigation lock 16-5 m. wide with a 
usable length of 80 m. There will also be a fish 
ladder. It is intended that water shall be diverted 
through a head regulator into the irrigation canal 
and thence into the Hai river, which is at present 
dry at certain seasons. The consulting engineers 
are Messrs. Coode, Wilson, Mitchell and Vaughan 
Lee, 5, Victoria-street, London, S.W.1. 


Droitwich BROADCASTING STATION. 

The new transmitting station of the British 
Broadcasting Corporation at Droitwich, which will 
shortly be placed in regular service, differs consider- 
ably in design and layout from the four medium 
wave regional stations which have been built during 
the past five years. We are proposing to deal with 
some of these differences in detail in a subsequent 
issue, but it may here be mentioned that alternating, 
instead of direct-current, generation has been 
adopted, that series modulation has been employed 
for the 150-kW long-wave transmitter, which will 
take the place of Daventry, and that the high tension 
supply to this transmitter will normally be obtained 
from rectifiers instead of from motor-generators. A 
unit known as the “‘ transducer” has been introduced 
between the output of the transmitter and the feeder 
lines to the aerial-transformer house. This contains 
high frequency circuits, the main function of which 
is to reduce the attenuation of the higher audio 
frequency side bands, and thus to enable a straight- 
line frequency response up to 9,000 cycles per second 
to be obtained. The masts are 700 ft. high, compared 
with the 500 ft. which is the highest that has pre- 
viously been used. 


The power house, which was | 
| 


jequipped by the English Electric Company, 
| Léanited, London, eontains four 750 h.p. Diese! 
| engines, each of which is coupled to a 470-kW three- 
phase alternator. The long wave transmitter is 
supplied with 30 amperes at 20,000 volts through 
B.T.H. rectifiers, while the medium wave Midland 
Regional transmitter, which is housed in the same 
building, is fed through two 12,000-volt motor- 
generators which can be coupled in series for supply- 
ing the long-wave transmitter when required. The 
long-wave transmitter, which was manufactured by 
Messrs. Marconi’s Wireless Telegraph Company. 
Limited, London, consists of five units, the first of 
which is a three-stage low-frequency power amplifier, 
whose last stage consists of four 10-kW water- 
cooled valves working in parallel on 10,000 volts. 
|The second unit is a three-stage high-frequency 
|amplifier, which is driven by a constant frequency 
}drive. This final stage of this unit consists of four 
prqwed valves, whose filaments are supplied at 
| 10,000 volts from two special General Electric 
;}motor generators. The final stages of these two 
| units are connected in series in accordance with the 
Marconi system of series modulation. The third 
and fifth units form the halves of the final push- 
pull modulated high-frequency stage and consist 
of three transmitting valves of a new type, each of 
which has a maximum output of 50 kW. The 
remaining unit contains the tuning circuits, the 
}output from which passes through the transducer 
already mentioned. Control is effected from a 
central table. Equipment for controlling the input 
from the broadcasting land-line network is also 
installed. 


HAND HACKSAW WITH MAGAZINE 
FRAME. 


WE illustrated and described in vol. exxxv, page 556 
(1933), four types of hand hacksaws made by Messrs. 
James Neill and Company (Sheffield), Limited, Napier- 
street, Sheffield, and now draw attention to another 
design of this very useful tool just introduced by the 
same firm. A photograph of the new hacksaw is repro- 
duced in the accompanying illustration. The previous 
designs all had adjustable frames, that is, frames 
admitting of the use of different lengths of saw blade. 
For workshop use, where, to obtain blades of different 
length and suitable teeth for varying classes of work, it 
is only a matter of drawing what is wanted from the 
works stores, the adjustable frame is well suited, but 
there are numerous cases in which a hacksaw is called 
for in isolated situations. In such cases it is often found 
that the part to be cut may call for a different type of 
blade than has been brought, if the work is to be done 
rapidly and efficiently, or there may be several different 
kinds of material to be handled. The firm have met 
this difficulty by the production of the saw here shown 
The frame is not adjustable, but takes a standard 
10-in. blade. It possesses, however, a very important 
advantage to the worker away from his base in that 
the frame is hollow, and forms a receptacle for fiv: 
blades, the complete equipment, counting the blade in 
use, being therefore, six. Two of the blades have 
18 teeth per inch, and are intended for use on mild 
steel, and for general work; two others, for cutting 
hard steel, brass, &c., have 22 teeth per inch, whilst 
the remaining two, intended for cutting thin materia! 
such as tubes, sheets and so forth, have 32 teeth pe! 
inch. There is thus provision for every eventuality 
likely to be met with and the blades are not likely t 
be lost or the teeth damaged in transit. The blades ar 
of the “ Eclipse ” Flex make and are unbreakable 
use, 
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SUBMERSIBLE PUMP FOR THE COLNE CORPORATION. 


CONSTRUCTED 














BY MESSRS 


A. C. POTTER AND COMPANY, 


LIMITED, ENGINEERS, GRANTHAM. 
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The cross section of the 
frame is a flattened oval, 
and the frame itself is in 
two parts. The part form- 
ing the magazine is nickel- 
plated, and an extension of 
it enters into the part form- 
ing the grip, which portion 
has a heat-treated rust- 
resisting finish. There is, 
in one sense of the word, no 
handle, that is, the frame is 
gripped directly, the grip 
being made comfortable by 
an enlarged cover spot- 
welded on and effective by 
its relation to the end of the 
blade. The cover has 
directions for using the 
different blades embossed 
on one side. It will be 
noticed that the tension 
piece immediately under 
the grip is unusually long. 
This gives the operator 


full control of the whole blade and protects his hand 
from contact with the work. Both tension pieces can 
| be readily swivelled to allow the blade to cut at right 
| angles to the plane of the frame, in which position it is 
as rigid as in the normal one. The tension pieces are 
|non-detachable and therefore cannot be lost. The 
|shape of the frame, viz., there being no projecting 
handle, allows it to be readily stowed in a bag or kit, 
and thus adds to its suitability for the portable uses for 
which it has been designed. The hacksaw is known as 
the “‘ Eclipse ” No. 30M magazine frame. 











SUBMERSIBLE PUMP FOR THE 
COLNE CORPORATION. 


THE advantages of employing submersible motors 
for driving bore-hole pumps are so obvious that at 
first sight it might appear difficult to account for the 
large number of shaft-driven pumps in use. Apart 
from the fact that in the latter case very little deviation 
from the vertical is permissible in cutting the bore, 
the long length of shafting with its intermediate 
bearings obviously adds considerably to the first and 
maintenance costs of the installation. The popularity 
of the shaft-driven pump is explained, however, by 
the fact that, until recently, great difficulty has been 
found in designing high-efficiency submerged motors 
for anything approaching large outputs which are of 
sufficiently small diameter to pass down the bore, 
and in which there is no danger of water reaching the 
coils, 

These difficulties have, however, been completely 
overcome in the new submersible pump developed by 
Messrs. A. C. Potter and Company, Limited, of 
Grantham. The pump has been subjected to the most 
severe tests, and has proved so reliable that a number 
of orders have been placed, the most important being 
for a pump for the Colne Corporation with an output 
of 1,000,000 gallons per day. This pump, of which a 
section is given in Fig. 1, annexed, and of which photo- 
graphs of various parts are reproduced in Figs. 2, 7 and 
8, above and on page 276, is designed for a 300-ft. head, 
and is driven by a 100 h.p. motor. It will be fixed 
in a 30}-in. borehole at a depth of about 120 ft., the 
rest level of the water being about 20 ft. below the 
ground surface. 

As will be clear from the section, the pump itself 
is of the back-to-back impeller type, having the impellers 
arranged in pairs. The water enters the first impeller 
in an upward direction, and after passing through 
suitable guide vanes, is directed downward into the 
second impeller, continuing in the same manner 
through each successive pair. On leaving the final 
pair, the water enters a space round and inside the 
discharge piece connecting the pump proper with an 
air vessel above it, and afterwards passes up the rising 
main round the outside of the air vessel and the motor, 
effectively cooling both. The discharge piece is shown 
to the left in Fig. 2, with the inlet branch on the 
right. These two pieces are also shown to the right 
and left respectively in Fig. 8, with the four stage 
pump and tubular housing between them. The air 
vessel performs the important function of keeping 
the motor coils entirely free from water at all times. 

It will be observed that, in effect, it forms a con- 
tinuation downwards of the motor housing, with 
the pump driving shaft passing down its centre. The 
air in the vessel is maintained under pressure by 
means of a small electrically-driven compressor fixed 
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at the surface, the compressor being automatically 
started up when the water reaches a pre-determined 
level in the air vessel, and stopped when a second pre- 
determined lower level is reached. The position of the 
air ducts are not shown in Fig. 1, but can be seen in 
Fig. 3, which shows another pump of generally similar 
design. 
main from the compressor by the small pipe shown 
dotted on the right, and enters the annulus between 
the bottom end of the rising main and the pump, 
where all dust is removed by washing before it passes 
into the air chamber through the ducts shown. These 
ducts also deal with any gland leakage. Small insulated 
wires connected to the compressor switch are incor 
porated in the cable and carried down into the air 
vessel through the pipe carrying the main leads to the 
bottom stator coils of the motor. The small wires are 
brought to a point low down in the air chamber, where 
they enter a small tube. This tube, which is shown in 
Fig. 4, is a fixture in the air chamber. There is a 
float at the lower end of the tube operating a rubber 
dise valve above it, so that the water rising in the air 
chamber closes the bottom end of the tube. It then 
continues to rise round the outside of the tube until 
it reaches the water inlets shown near the top, when 
the water enters the tube and completes the circuit. 
The air compressor is then started up, and continues 
in action until the water level in the air vessel is 
lowered to the point at which the float valve allows 
the tube to empty, thus breaking the contact and 
stopping the compressor. 

The main motor is an orthodox squirrel-cage model, 
but is smaller in diameter and of greater length than 


a standard unit of corresponding power for use above | 


ground. The housing was designed and manufactured 
by Messrs. Potter, the windings being supplied by 
Messrs. Brush Electrical Engineering Company, 
Limited, Loughborough. As already stated, it is cooled 
by the full volume of water, some 40,000 gallons per 
hour, passing upward round the outside of the housing, 
the temperature of this water being about 52 deg. F. 
The air from the chamber below is circulated by 
convection currents through the gap between the 
rotor and stator, round the top stator coils and 


down through ducts cut in the stator housing back | 
The stator housing shown to | 


to the air chamber. 
the left in Fig. 5 consists of a tube into which the 
stator stampings and windings are built, the whole 
being pressed into positien in the main motor housing. 


The rotor is shown at the right-hand side in Fig. 5. | 


The upper end of the motor is made watertight 
by means of blue lead joints caulked in a similar 
manner to the joints of a water main, freedom 
from leakage being assured as long as the metal 
housing will last. The spaee below these joints and 
behind the stationary housing for the upper bearing is 
filled with non-conducting compound, the main body 
of the compound being fixed to this housing, with a 
second filling behind the projecting coils and fixed 
to the annular distance ring shown, which is made in 
sections. The cable is brought into a copper tube as 
shown in Fig. 1. the lower end of the tube being 
screwed and brazed in the top flange of the air chamber. 


The method of attaching the leads to the lower stator | 


MESSRS 


The air is brought down outside the rising | 
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Fie. 8. 


coils of the motor will be clear from the same figure, 
and it will be noticed that the space below the coils is 
also fitted with non-conducting compound. There is 


! 





proved to be perfectly sound and watertight under 
700 ft. head of water. It may be of interest in passing 
to refer to a motor housing designed to meet the require- 


a gland with packing at the top of the tube, making a} ments of another customer, the pump in this case 


| watertight joint between the latter and 


there are rubber-tape windings at the end of the tube 
with a further and final reinforcement by a rubber 
sleeve wired tightly on to the insulated cable and on 
to the tube, this sleeve covering the gland and stuffing 
box and a considerable section of the tube below it. 
As the cable is in the rising main under the pressure 
of the water, it is necessary to seal the opening through 
which it passes in the pump head, and this is done by a 
|second gland and reinforced rubber sheath similar to 
that just described. The terminal box is a standard 
fitting, and as it is outside the pump head, it does not 
require to be watertight. Both the top and bottom 
ends of the cable are carefully stopped off, where the 
insulation is cut away to expose the leads, although 
they are not at any time in contact with the water. 

A section of the white-lead joint which connects 
the motor and air chamber is given in Fig. 6. It will 
be observed that the two parts are spigoted together 
and held by means of a ring of studs, the nuts being in 
recesses provided with a screwed plug cap. The upper 
and lower spigot faces are coated with boiled oil, and 
| clear white lead is packed into the space between them. 
| On screwing up the joint, the spigot acts as a ram and 
| forces the white lead past the stud and out under the 
nut. 
finally put under pressure by screwing down the plug 
caps, which act as intensifier rams. This type of joint 
is also used at the top of the motor in pump designs 
in which the space available is very limited, and has 


The white lead in the space round the nut is| 


} 











the cable.| being also fitted with a 100 horse-power motor, but 
This joint is reinforced by non-conducting compound | having a capacity of 60,000 gallons per hour, the 
forced in between the tube and cable, and, in addition, | lift 


not exceeding 220 ft. This joint, which is 
illustrated in Fig. 7, is made watertight with soft 
packings, the actual joint consisting of alternate metal 
and rubber rings, as shown. This joint has not yet 
been fully tested out, but has proved quite sound in 
preliminary tests, and the firm have taken out patents 
to cover both types of joint. For the moment, however, 
the blue lead joint is the standard form employed. 

It will be observed from Fig. 1, that the shaft at 
the upper end of the combined unit is formed to 
receive a latch tool. The latter is attached to the 
lowering rope and automatically releases itself when 
the pump reaches its seating. It is then withdrawn 
with the rope. To raise the unit, the latch tool 1s 
merely lowered on the rope, when it automatically 
engages and the pump may be withdrawn. The 
operation of lowering the pump and bringing it into 
operation does not occupy more than five minutes 
Actually, however, the only necessity for withdrawing 
the pump arises from the need to supply grease to the 
ball bearings. The latter are very lightly loaded, 4s 
the pump is of the self-balanced type, and it wil! 
probably not be necessary to add new grease at interva!s 
closer than six months to twelve months. Duplicat« 
pumps can be used in one borehole, in which case the 
longest period of stoppage in one year would not 
exceed ten minutes. We may say, in conclusion, that 
these pumps eliminate the necessity for 
buildings and massive foundations, and can be ©! 
ployed with boreholes that are not vertical or straigh' 
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while being of the taper ys | t¥pe; they should 
hate an iniportatit future; arid offer oppoftiinities fot 
erent economies in any national scheme to eliminate 

acute water shortages in the future. 








LABOUR NOTES. 


\ RESOLUTION proposed and seconded at last week's 
Trades Union Congress in Weymouth, requested all 
affiliated organisations to give immediate consideration 
to the question of devising better machinery for raising 
funds in national disputes, and recommended such 
organisations to make provision by rule for a levy of 
one penny per week per member during the progress 
of any dispute sponsored by the Trades Union Congress 
General Council. In the course of a contribution to the 
discussion on it, Mr. Will Thorne, M.P., said that he 
did not oppose the resolution in principle, but they had 
already had illustrations of how difficult it was to get 
any financial help when trouble arose. The General 
Council had a difficult job in this respect, and it was 
yenerally found that those who shouted loudest did 
least. He would like to see not & penny levy durin 
disputes but a contribution of a halfpenny a week all 
the time, so that a central fund could be built up. He 
therefore moved that this tesoltition be referred back 
to the General Council for a fteport: The fefetetice 
hack was cattied, 


\ composite resolution on the subject of juvenile 
finemployment called attention to the increasing un- 
employment of juveniles and requested the General 
Council, in co-operation with the Labour Party, to 
press for legislation to raise the school-leaving age to 
sixteen, with adequate maintenance, and correspond- 
ingly to raise the minimum age for all employment. 
The resolution also urged steps to secure the better 
regulation of juvenile labour in non-industrial employ- 
ments. It was adopted unanimously. 





Mr. J. C. Little, president of the Amalgamated 
Engineering Union, moved :—‘* That this Congress 
protests strongly against the new Unemployment Act, 
rightly termed the Slave and Blackleg Act. This Act 
is a menace, lowering the status of both employed and 
unemployed workers. The Act also provides for wide 
training schemes which, having tegard to the tise of 
present training schemes by employers further to 
depress existing standards, cannot be fegatded as any- 
thing less than a seriows menace to employed and un- 
employed alike. We therefore ask the Parliametitary 
Labour party when returned to powet to athend the 
Act of 1984, in accordance with the humitie ptinciples 
which have been tepeatedly adopted by all sections of 
the organised workers, including the restoration in full 
of the economy cut of 1934. He asserted that the Act 
was gradually lowering the status of workers and un- 
employed alike. Mr. 8. P. Viant, Amalgamated Society 
of Woodworkers; ih seconding; said the training centres 
Wete prodticihg tinskilled aind setni-skilled men in several 
trates to tindetimine the conditions of life for the rest 
of the cominunity. The resolution was carried. 





The following composite resolution on the subject 
of unemployment and the shorter working week was 
unanimously passed :—‘‘ This Congress reaffirms its 
belief that the establishment of a shorter working week 
is essential and necessary as a means of eliminating 
unemployment, and declares that the continuous 
improvement in machinery and methods of production 
has made possible a shorter working week. Further, 
this Congress records its protest against the attitude 
and policy of the British Government in opposing an 
international convention limiting the hours of employ- 
ment, and instructs the General Council to use every 
means to induce the Government and, through the 
International Federation of Trade Unions and the 
International Labour Office, the Governments of other 
countries, to adopt the 40-hour week without reduction 
in Wages or earnings. This Congress urges the Council 
and all affiliated unions to continue their efforts and 
direct their policies towards securing the restriction of 
overtime and a reduction of the normal working week 


‘oa Maximum of forty hours without reduction in wages 
or earnings.”’ 





lhe part of the General Council’s report dealing with 
the problem of peace and war was adopted by an over- 
whelming majority. It was as follows :—‘‘ Labour is 
fully cognisant of the various implications of a general 
strike against war. The present Standing Order 8 (h) 
of the Trades Union Congress which states that a special 
Congress should be called in the event of there being a 
d ‘nger of an outbreak of war covers the position, and 
'n spite of the psychological difficulty of taking action 
nice the war spirit has been roused provides them with 
the best means of dealing with such a situation. The 
of an independent trade union movement in such 


lack 








édiintries as Getmany, Italy, Austria, &c., makes the 
calling of a gerietal strike against their Governments 
aii inipossibijity. In othet coutitties, such as Japan, 
the trade union organisation is t66 weak to be able to 
restrain its Governmeiit: It is quite possible that 
aggressive action might come ftotti s6me of those 
countries. A general strike under suchi citetimistatices 
could not possibly be made effective by the trade tinions 
in those countries. The responsibility for stopping war 
ought not to be placed upon the trade union movement 
alone. Every citizen who wants peace and every other 





section of the Labour movement must share the res- 
ponsibility of any organised action that might be taken 
to prevent war.” 





“ The refusal to handle munitions of war,” the report 
went on to say, ‘is another suggestion that has been 
made. Apart from the technical difficult ies of defining 
and idetitifying such munitions, if conducted on a 
large scale by the trade union movement such a refusal 
would very rapidly develop into a general strike. This 
question is so closely bound up with that of the general 
sttike that it would be most unwise to go beyond the 
provisions of the existing Standing Order 8 (h) of the 
Trades Union Congress. There is no alternative to the 
collective peace system except a relapse into inter- 
national anatchy, a race in armaments, and, sooner or 
latet; wat ot tevolution or both. Development of the 
collective s¥stem is the only policy that holds out any 
hope of ptodiicing a watless world, of preventing war 
by organising peace: Those who reject this policy, to 
whatever political camp they belong, cat nevet suggest 
any alternative which is not based oti the assumption 
that war is inevitable, and which is not directed solely 
to proposing what should be done after war has broken 
out.” 





The report of the Econdmic Committee of the General 
Council on the socialisation of the iron and steel 
industry was submitted by Mr. Arthur Pugh, who said 
that the members had taken the view that whatever 
the future might decide the industry in the present 
stage of development required to be organised as one 
unit, and, subject to the overriding authority of the 
State, be allowed the maximum of self-government. 
Provisions had also been made by which the interests 
of the consuming trades would not be overridden by 
any atbitraty policy in the matter of price-fixing on 
the part of the national corporation controlling iron 
and steel, As to the status of labour, they suggested 
that the functions of the trade unions would be twofold. 
It would fitst be their duty to arrange along with the 
other tesponsible teptesentatives the terms and condi- 
tions of Wotk: Since traditional outlooks and reactions 
could not be iminediately temoved, there must be 
retained at the outset the right to sttike ot lock out. 
The second function of the trade unions would telate 
to the wider sphere of responsibility. This must start 
in the workshop, where through the works councils 
the spirit of self-government would be developed to 
permeate the higher sphetes of activity: 





The passing of an Act of Parliament to transfer 
control was, Mr. Pugh said, the simplest part of the 
process. The test would be in the practical application 
of the scheme and in the success that would follow. 
The planning and conduct of socialised industry were 
a task which called for the highest form of political 
statesmanship and industria] leadership, which involved 
an entire change of view on the part of all concerned as 
to the purpose of industry in the communal life, a 
wider conception of the functions of government in 
every phase of national and international activity, 
political, social and economic. It was not merely a 
change of ownership that they desired to see, but a 
revolution in ideals and purpose in the practical affairs 
of everyday existence, and it was in that sense that 
the report was submitted. Mr. Gibbard, representing 
the Brass and Metal Workers, asked by what means 
the trade union organisation could be adjusted to the 
structure of socialised industry. Mr. Pugh, in reply, 
said that the report had not attempted to deal with 
the larger problem raised. He thought the adjustment 
of trade unions to socialised industry would have to be 
along lines specially adapted to each industry. The 
report was adopted unanimously. 


A resolution submitted by Mr. Charles Dukes, on 
behalf of the General and Municipal Workers’ Union, 
quoted the resolution on the subject of workers’ control 
passed at the Hastings conference last year of the 
Labour Party, and asked the General Council to give 
further consideration to the question with a view to 
united action with the Labour Party. The Hastings 
resolution was in the following terms :—** This Congress 
declares that wage-earners of all grades and occupations 
have a right, which ought to be acknowledged by law, 





tries which their labour sustains. We believe that this 
right should be exercised by adequate representation 
upon the Central Board of Management and other 
administrative bodies, such as area councils and works 
councils, throughout industry as a necessary condition 
for efficient management. Congress claims as a statu- 
tory right that 50 per cent. of the representation or 
managerial committees shall be accorded to workers” 
notiinees, and asserts the right of the trade unions te 
retain their sent powers and functions relating te 
conditions of employment and pay.” The resolution 
was adopted. 


—_ — 


This resolution relating to derelict areas was, on 
the proposal of Mr. Ernest Bevin, passed unanimously : 
‘* That this Congress calls attention to the disastrous 
effects upon the workpeople and districts concerned 
caused by the closing down of large industries and/or 
their removal to other parts of the country, and the 
non-existence of any machinery for the consideration 
of the economic and social effects of such action. It 
demands that the Government should take powers to 
control and supervise such changes and establish @ 
Survey Board which would report to Parliament or 
the effects upon the work people and the liabilities 
left on local authorities and make recommendations 
to Parliament for steps to be taken to proteg the 
interests of the workpeople and the public affected. 
This Congress also urges the Government to pass an 
Enabling Act to enable the local authorities to trade 
in order to use their collective power and resources to 
assist in finding employment for the people so dis- 
wy See maintain their public assets and rateable 
value. 





Congress adopted a resolution which invited it to 
consideft that reorganisation of the -economic structure 
of the cotton industry “ is now an imperative necessity 
along the lines of a Cotton Control Board invested with 
full authority and power by the State to prevent 
breaches of wages and hours agreements and to consider 
and propose plans for removing the individualism that 
is rampant and the attrition and chaos that now exist.” 
Another resolution, which was also adopted, requested 
Congress, through the Joint Council, ‘* to prepare in the 
light of modern conditions a plan which will ensure 
the efficient production and sale of coal, a systematic 
and large-scale development of coal treatment and 
utilisation, and as far as practicable the integration 
of coal production, treatment, and utilisation into one 
industry with a common wage fund, the object being 
to secure the complete unification of the industry 
under public ownership and control.” 





The financial report of the Amalgamated Engineering 
Union for the second quarter of the current year states 
that during the three months, the general fund 
increased from 189,089/. 7s. 9d. to 224,6861. Os. 9}d., 
and the superannuation reserve fund decreased from 
1,449,9951. 1s. 6d. to 1,432,9931. 8s. 2d. The five 
principal statutory benefits cost 122,7911. 18s. 11d.— 
a decrease of 5,5671. 6s. 11d. as compared with the 
March quarter. The membership, which was 197,909 
at the end of June, had increased to 200,779 by the 
end of August. 





The actual extent of the strike of American textile 
workers is still obscure, but that the stoppage is 
widespread, though nothing like 100 per cent. effective, 
is clear enough. Two developments of major import- 
ance occurred during the week. President Roosevelt 
appointed a board of three to inquire into the com- 
plaints of the workers and report to him its findings 
and recommendations not later than October 1, and the 
executive council of the American Federation of Labour 
called upon the members of all affiliated unions to 
support the strikers. The support desired by the 
Federation is, of course, financial. The mediators are, 
at the time of writing, in touch with the representatives 
of both sides. 


Addressing the Trades Union Congress at Weymouth. 
Mr. M. J. Colleran, the fraternal delegate from the 
American Federation of Labour, said that the con- 
ditions of negro slavery as practised in the South were 
ideal compared with the conditions of employees in 
the textile industry. Before the intervention of the 
National Recovery Administration men were working 
72 hours a week for a wage of 8 dols. Children of 
school age were working long hours and receiving a 
weekly wage of 2 dols. Families of five and six were 
living in company-owned houses and forced to buy 
in company shops. They were encumbered with debt. 
The regulation of the industry had reduced hours of 
work from 72 to 48. Wages had been increased from 
8 dols. to 13 dols., and the employment of children 
under 16 had been abolished. 





to an effective share in control and direction of indus- 
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ENGINEERING TRAINING AND 
EDUCATION 


University College, London.—The prospectus of the 
Faculty of Engineering, University College, Gower 
atreet, London, W.C.1, has recently been issued. This 
contains detailed particulars of the courses in civil 
and mechanical, electrical, chemical and municipal 
engineering available in the College during the 1934-35 
session, and leading to degrees, diplomas and certi 
ficates. Information concerning the entrance scholar 
ships and exhibitions and the prizes offered to students 
also included. Copies of the prospectus may b« 
obtained on application to the se« retary of the College 
it the address given above. The first term of the 
forthcoming session will commence Monday, 
October 1. r 
John Technical Institute-—The 1934-35 
ession of the Sir John Cass Technical Institute, Jewry 
Aldgate, London, E.C.3, which extends over 
about 36 weeks, will commence on Monday, September 
24, and students will be enrolled during the preceding 
week. The Institute provides instruction in pure and 
spplied mathematics, physics, chemistry, petroleum 
technology, fuel technology, metallurgy, assaying, 
geology, modern languages, and other subjects. The 
science courses are arranged to meet the requirements 
of engaged in technical and of 
students preparing themselves for examinations of th« 
University of London and the Institute of Chemistry. 
The hours of attendance are from 6 to 10 p.m. The 
syllabus of the may obtained from the 
principal, at the address given above. 
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CONTRACTS. 

Messrs. Huntincron, HeBERLEIN AND CoMPANy, 
Limirep, 47-51, King William-street, London, E.C.4, have 
received a contract for a washing plant capable of treating 
100 tons per hour of 3 in, to 0 coal, for the Easton Pit, 
Bathgate, of Messrs. William Baird and Company, 
Limited Another contract for a de-dusting plant, 
capable of handling 100 tons per hour of 2} in. to 0 coal, for 
Messrs. Wombwell Coke and By-Product Company, 
Limited, Wombwell Main, near Barnsley. 


is 


Messrs. Tae Barrish THomson-Hovston Company, 
LimiTep, Rugby, have received an order from the 
West Midlands Joint Electricity Authority for a 50,000 
kW, 33.000-volt alternator for Ironbridge 
ing Che turbine is of the two-cylinder doubk 
flow for a 
valve per square 
total t« The 
manufactured Messrs 
many Limited 

Messrs 
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375 Ib 

mperature 


pressure, at the stop 
750 KF 


be 


deg 
will 
and Com 


inch gauge, 
condensing plant 
by Hick, Hargreaves 


Bolton 


Moror Car Company, 

Wolverhampton, 
the Bournemouth 
Thomson -Houston 
chassis will be of the Sunbeam 
British Thomson-Houston 
equipment The will 
supplied by Messrs. Park Royal Coachworks, Limited 
These will be of the double-deck t le 
will seat 56 passengers 
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Works, 
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Company, Limrrep, 
Tyne, have supplied 
a feed-water heater, 
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CLARKE 
Works, 

pumps and a set of float a 
electrically-driven warping 
winch fe the new Cunarder 
pair of auxiliary, slow-speed, 

steam cylinders, Hotwell 
slow-speed, feed-water transfer pump and four auxiliary 
slow speed feed pumps with am eylin lers 
All are of the Woodeson vertica evlinder, doubk 

acting type 
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Perer Braotruersoop, Liwrep, Peterborough, 
have recently received orders for turbo 

sets from Messrs. Yarrow and Company, 
Messrs. John I. Thornyeroft and Company, 
Limited, and Messrs. Alex. Stephens and Sons, Limited, 
for the British Admiralty air for the 
Admiralty, and for Mvesars. John Brown and Company, 
Limited, for the Cunarder No. 534; as well 
orders for yas compressors, circulating pumps, Brother 
hood-Ricardo and Brotherhood-Junkers the 
former engines for the Admiralty and the latter largely 
for 


Messrs 
report that 
generating 
Limited 


they 


compressors 
as severa 
u 
engines, 
welding sets 

Merrorouits N-Vickers Ex.ectricaL Com 
Limrrep, Trafford Park, Manchester, have received 


Messrs 
PANY, 


an order for a 30,000-kW turbo-alternator, with step-up 
transformers, for the Bel‘ast Corporation 

VMiessrs HorsLey Bripck & Tuomas Pracort. 
Limirep, Tipton, Staffs. have received a repeat order 
from Messrs. The British (Guest, Keen and Baldwins) 


Iron and Steel Company, Limited, Port Talbot, for 
3,000,000 cub. ft. waterless was-holder for blast-furnaces, 


a 


and a 1,000,000 eub. ft. waterless holder for coke-oven 
gas Each will be equipped with an internal electric 
lift, and an external lift will be installed between them 











CANADIAN Aspestos.—-During the second quarter of 
the present year, 37,501 tens of asbestos materials were 
produced in the Province of Quebec, as compared with 
31,744 tons in the corresponding period of 1933, 





NGINE 


PERSONAL. 


The office of the AGenT-GENERAL FOR THE PROVINCE 
or ONTARIO, at 163, Strand, London, W.C.2, has been | 
closed by the Ontario Government. The collections of ! 
reports on the geology and mining industries of Ontario, | 
prepared during the past few years by the Bureau of | 
Mines at Toronto, are to be transferred to the reference 


library at Canada House, Trafalgar-square, London, | 
S.W.1. The collection of Ontario minerals, formerly 
displayed at Ontario House, has been transferred to | 


the Canadian Government Exhibition Commissioner in 
London. 

Messrs. Paice BevtsHam, Limrrep, state that 
owing to the increase in their instrument business, the 
whole of this will be concentrated at the works of their 
associated company, Messrs. The “ B. and P.” Engineer- 
ing Company, Limited, at the Tamworth-lane Works, | 
Mitcham. The offices will also be moved from 52,/ 
Queen Victoria-street to the works, the sales department 
continuing to be under the direction of Mr. E. F. Evenden, 


A.M.I.E.E. 


AND 








BOOKS RECEIVED. 


Safety in Mines Research Board. | 


Mines Department. 
The Routine Method for Determining | 


Paper No. 87. 





the Inflammability of Mine Dusts. A Modified Form | 
of the Test. By A. L. Gopsert. London: H.M. 
Stationery Office. Price 6d. net 

Department of Overseas Trade No. 585. Economic 
Conditions in Norway. May, 1934. Report. By C. L, 
Paus. London H.M. Stationery Office. [Price | 
2s. 6d. net.|] 

Theory of Superstatic Structures. By J. D. Gepo. New| 
York : J. D. Gedo. 

An Introduction to Aeronautical Engineering. Vol. LIL. | 
Properties and Strength of Materials (Metals). By J.D. 
HAapDDoNn. London Sir Isaac Pitman and Sons, 
Limited. [Price 8s. 6d. net 

Design of Machine Elements. By V. M. Fatres. New 
York : The Macmillan Company. London : Macmillan 
and Company, Limited. [Pwrice 17s. net.) | 

Engineering Surveys. By H. Rusey. New York: The | 
Macmillan Company. London : Macmillan and 
Company, Limited. [Price 12s. 6d. net.] 


State of Tennessee Department of Education Division 
of Geology. Bulletin No. 39. The Brown Ores of the 
W eat Highland Rim, Tennessee By E. F. Burcuarp. 
Nashville : Tennessee Department of Geology. 

for Business. Commercial 

’ By M. SI-veRMAN London: George G. 


German German Corre- 


spondence. 


Harrap and Company, Limited. [Price ls. 6d. ay 
Traffic Driving Technique By O. Srewarrt. London :| 
Sir Isaac Pitman and Sons, Limited. [Price 5s. net.]}| 
Department of Overseas Trade No. 586. Economic and 
Financial Conditions in Roumania. 1933-34. Report. 
By R. J. E. Humesreys. London: H.M. Stationery 
Office. [Price 2s. net.] 
Merchant Ship Types. i Survey of the Various Units | 


of People and Merchan- 


Engaged in the Water Transp rt 
Chapman and Hall, 


dise. By A.C. Harpy. London : 

Limited. [Price 5s. net.] 
The Mysteries of the Atom. 

Chapman and Hall, Limited 


H. A. Winson. London: 
[Price 10s. 6d. net.] 


By 





Technics and Civilisation. By Lewts Mumrorp. London: 
George Routledge and Sons, Limited. [Price 18s. 
net.| 

0 Jahr Vannesmannrdhren, 1884/1934 By Rvupo.r 
BUNGEROTH Berlin : V.D.1. Verlag, G.m.b.H. | 

tir Ministry. Aeronautical Research Committee. Reports | 
and Memoranda. No. 1537 Methods of Representing 
Spar Tests. By H. R. Fisuner. [Price ls. 9d. net.) 
No. 1571. Distortion of a Shipped Two-Spar Metal | 


By D. WrLuraMs and 
No. 1574. Effect of 


Wing under Torsional Loading. 
H. F. Vessey. [Price ls. net.) 
Fuel Evaporation on Performance of a Ce ntrifugal 
Supercharger. By G. V. Brooxr. [Price Is. net.] 
No. 1576. Spinning of Pterodactyl Mark I V. [Price 
9d. net.) No 1577. Westland-Hill Pterodactyl, 
Mark IV. [Price ls. 6d. net.] No. 1580. 


Frictional 
Drag of Flat Plates Below the Critical Reynolds Number. 
By A. Face. Price 6d. net.) No. 1582. Aileron 
ingles in High-Speed Maneuvres with Single-Seater 
Fighters. By B. V. WititaMs and J. H. Harriey. 
[Price 6d. net.] No. 1583. Wind Tunnel Tests on| 
Junker-Type Ailerons. By F. B. Braprietp and 
W. E. Woop Price net No. 1586. Stressing 
f a Fuselage under C tending and Torsion. 
By A. G. Puvaesiey [Price 9d. net London: H.M. 
Stationery Office. 

The Journal of the Institute of Metals. Vols. 
LIV. Edited by G. SHaw Scotrr. London : 
the Institute. 

Vorschr iften fiir geschweiaste 


6d 
»mbined 


LLI and 
Offices of 


Stahlhochbauten A usgabe, 


1934. Berlin: Wilhelm Ernst und Sohn. [Price 
0.80 mark.] 

City and County of Newcastle-wpon-Tyne. Fine Arts 
Catalogue of Books in the Central Public Library. 


Public Libraries Committee. 
trical Engineers Regulations for 
of Buildings ( formerly J.E.E. 


Newcastle-upon-Tyne 
The Institution of Ele 
the Electrical Equipment 


Wiring Rules). Tenth edition. London: E. and F. N. 
Spon, Limited. [Price Ils. 6d. net. 
Erperimental Researches and Re ports Vol. XVI 1933. 


The University, Department of Glass Tech 

[Price 7s. 6d. net 

fir Ministry Meteorological 
Year Book, 1932. London 
[Price 21. 2s.] 

Fifty Years of Work and Play. By Mr. and Mrs. F. H. 
Crirraty. London : Constable and Company, Limited. 
[Price 10s, 6d, net.) 


Sheffield 
nology. 
Office 


H.M 


The Observatories’ 
Stationery Office. 





| TENDERS. 


| Town ; 


| combined forebay water-level recorder and sp.Jlway fi 


| Department, Calcutta ; 
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We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are given. Further details may be obtained on applica 
tion to the Department, the reference numbers appended 
being quoted in all cases. 

Transformers.—The supply of single and three-phas: 
step-down transformers, for a primary voltage of 6,600. 
The Cape Town Electricity Supply Commission, Cape 
September 26. (Ref. No. A.Y. 12,606.) 

Refrigerating Plant.—The supply of refrigerating plant 
for the pre-cooling of citrus fruit. The South African 
Railways and Harbours Administration, Johannesburg ; 
November 19. (Ref. No. A.Y. 12,608.) 

Brass Ferrules.—The supply of brass bent and straight 
ferrules as required during 1935. The Singapore Muni- 
cipality. Tenders to be presented in Singapore or London 
by November 5. (Ref. No. G.Y. 14,248.) 

Steel Rivets.—The supply of mild-steel rivets as required 
during 1935. The South African Railways and Harbours 





Administration, Johannesburg; October 8. (Ref. No 
G.Y. 14,250.) 
Cable-Terminal Sealing Compound.—The supply of 


The Port and Telegraph 


2,400 Ib. of sealing compound. 
November 1. 


Department, Wellington, New Zealand ; 
(Ref. No. A.Y. 12,614.) 
Water-Level and Flow Recorders. 


-The supply of one 





integrator, and of one tailrace water-level recorder Che 
New Zealand Public Works Department, Wellington, 
New Zealand ; October 23. (Ref. No. A.Y. 12.615.) 
Automatic Induction Voltage Requlators.—The supply 
of 12 automatic-induction voltage regulators of various 


ratings. The State Electricity Commission, Melbourne, 


Victoria ; October 29. (Ref. No. A.Y. 12,611.) 
Petrol-Engine Generating Sets.—The supply of fow 

small petrol-driven generating sets. The Port and 

Telegraph Department, Wellington, New Zealand ; 


No. A.Y. 12,612.) 

The supply of alternating-current 

The Indian Stores 
(Ref. No. A.Y. 


November 5. (Ref. 

Electricity Meters. 
and direct-current electricity meters. 
October 10. 
12,618.) 

Buffing and Draw Springs.—The supply of buffing and 
draw springs. The Royal State Railways of Siam, 
Bangkok ; October 19. (Ref. No. G.Y. 14,256.) 

Steel Drums.—The supply of 10,000 barrel-shaped steel 








drums for petroleum distillates. The Argentine Stat 
Oilfields, Buenos Aires; October 8. (Ref. No. G.Y. 
14,257.) 

Hydro-Electric Plant.—The supply of one or two 
5,000-kW generating sets, with switchgear, pipe line, 
&c., for the Burrinjuck hydro-electric scheme. Public 


Works Department, New South Wales, Sydney, N.S.W.; 
December 3. (Ref. No. A.Y. 12,617.) 
Gas Works Plant.—The supply of gas works plant and 


extension to existing retort installation capable of a 
throughput of 100 tons per day. Johannesburg City 
Council, South Africa; October 25. (Ref. No. A.Y. 


12,616.) 

Boiler Tubes.—The supply of 600 steel boiler tubes 
The Royal State Railways of Siam, Bangkok ; October 5 
(Ref. No. G.Y. 14,268.) 

Buffers and Buffer Parts. 
buffer parts required by the G.I.P. Railway. 
Stores Department, Calcutta; October 8. 
G.Y. 14,255.) 

Belting,—The supply of 5,000 metres of belting of 
various kinds. The Argentine State Oilfields, Buenos 
Aires. October 15. (Ref. No. G.Y. 14,271.) 











‘The supply of buffers and 
The Indian 
(Ref. No 
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LAUNCHES AND TRIAL TRIPS. 


“Hat Yvuan.”—Single-screw 
steamer for the Chinese coastal trade ; 


passenger and cargo 


triple-expansion 


engine. Trial trip, September 6. Main dimensions: 
length, 343 ft. ; beam, 47 ft. 3 in.; deadweight carrying 
capacity, 3,200 tons. Built and engined by Messrs. 


Swan, Hunter and Wigham Richardson, Limited, Walker. 


Newcastle-upon-Tyne, to the order of the Chinese 
Government Purchasing Commission. 
“ CorFELL.”—Single-screw coastal steamer; tripk 


expansion engines with poppet valves on high-pressure 


cylinder. Launch, September 10. Main dimensions 
length b.p., 257 ft. ; breadth, 39 ft. 6in. ; depth moulded, 
18 ft. 9 in. Built by Messrs. 8S. P. Austin and Son, 
Limited, Wear Dock Yard, Sunderland; engined by 


Messrs. The North-Eastern Marine Engineering Company, 
Limited, Sunderland, for Messrs. Cory Collicrics, Limited, 
London. 











INTERNATIONAL Screntirtc Rapto Unron.—A 
ference of the International Scientific Radio Union opened 


in London on Tuesday, September 11, under the presi- 


dency of Dr. W. H. Eccles, and will be continued unt! 
Wednesday, September 19. The purpose of this body, 
which has previously held meetings in Washingto! 
Brussels and Copenhagen, is to discuss those radio 
researches which depend for their success on internation! 
co-operation and to facilitate the establishment ©! 
common methods of measurement. On this occasion 


the travel of wireless waves and the production of ultra 
short waves below 20 cm. will also be considered, as we! 
as the composition of the upper atmosphere, fading, anc 
the height of the Kennelly—Heaviside and Appleton 
layers. The results of the British Radio Expedition t 

Tromsé in connection with the International Polar Year 
will be discussed. A number of technical visits anc 


| entertainmenta have been arranged. 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—Conditions in the Scottish steel 
trade show little or no change over the week and plant 
is being kept running nearly at full capacity. Specifica- 
tions are coming in at a satisfactory rate, but general 
inquiries are not too good, and unless there is some con- 
siderable increase in fresh business before long there will 
be a falling-off in employment during the next month or 
two. In the black-steel sheet trade quite a large amount 

work is being put through on home account and 
producers are very well employed at the moment. The 
export trade is still poor and orders for shipment lots 
are extremely scarce, galvanised varieties being especially 
so, and there are still no signs of any revival in the 
demand. Current prices are as follows :—Boiler plates, 
9’. per ton; ship plates, 8/. 15s. per ton; sections, 
8/. 7x. 6d. per ton; and black-steel sheets, } in., 81. 10s. 
per ton, and No. 24 gauge, in minimum 4-ton lots, 
iol. 10s. per ton; and galvanised corrugated sheets, 
No. 24 gauge, 131. per ton, in minimum 4-ton lots, all 
delivered at Glasgow stations. 

\Valleable-lron Trade.—There has been no change in 
the state of the malleable-iron trade of the West of 
Scotland, and the demand for bar iron has not got any 
better. The re-rollers of steel bars are also extremely 
quiet, and the competition from the Continent is respon- 
sible for much of the quietness in the industry. Prices 
show no change and are as follows :—‘‘ Crown ”’ bars, 
9. 15s. per ton for home delivery, and 91. 5s. per ton 
or export; and re-rolled steel bars, 8/. 12s. per ton 
for home delivery, and 7!. 10s. per ton for export. 

Scottish Pig-Tron Trade.—Quite a satisfactory demand 
continues to exist for Scottish pig-iron, but the unfortu- 
nate thing is that it is mostly on home account. Local 
consumers have been taking up most of the output 
from the fifteen furnaces now in blast, and the demand 
from overseas is still of little value. The following are 
to-day’s current prices :—Hematite, 7ls. per ton, 
delivered at the steelworks; and foundry iron, No. 1, 
72s. 6d. per ton, and No. 3, 70s. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour continues very poor and 
for the week ending last Saturday, September 9, only 
mounted to 143 tons. Of the total, 110 tons went 
verseas and 33 tons coastwise. During the corre- 
sponding week of last year the total shipment consisted 
of 20 tons coastwise. 


Rail Tank Wagon Contract.—Messrs. The Imperial 
Chemical Industries, Limited, have placed an order with 
Messrs. R. Y. Pickering and Company, Limited, Wishaw, 
Lanarkshire, for ten bogie rail tank wagons. 








NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 


Newport Water Supply.—Last April, when drought 
conditions threatened, Newport Corporation decided to 
lengthen their pipe-line to the Talybont Waterworks 
by 1} miles, at a cost of about 3,000I., so enabling the 
available water to be increased. This work was com- 
pleted by the end of May, and the pipe line, which is 
33 miles long, has since carried 3 million gallons daily. 
Newport has had abundant water as the result, except 
in certain elevatec parts of the town, which were affected 
by the drying up of the old reservoirs until pumping 
plant could be installed to raise the Breconshire water 
to the required level. The Corporation have under 
construction near Talybont, at a cost of 368,000I., a 
new reservoir, which will be 2 miles long, cover 323 acres, 
and contain 2,500 million gallons. The reservoir, pipe 
line already constructed, and the land, roads, &c., will 
make up a total outlay of about 1,000,000. The 
gathering area is about 6,000 acres. These works were 
recently inspected by members of the Corporation and 
chief officials. 

The Claude Ocean Ice Factory.—Much interest was 
taken at Cardiff recently in the visit of a vessel, the 
French steamer Tunisie, which has been equipped with 
plant for making ice in tropical seas, by utilising the 
difference between the surface temperature and that at 
« depth of 700 metres. The vessel was on voyage fiom 
Dunkirk to Rio de Janeiro, where she was to be met 
by Professor Georges Claude, and is about to ti 
the system out on a commercial scale. The object of 
the call at Cardiff was to obtain Welsh coal for bunkers. 

South Wales Aerodrome Scheme.—Reports of nego- 
tiations for land on Stormy Down, between Pyle and 
Bridgend, led to a rumour that the Air Ministry intended 
to establish an aerodrome there, but an official of the 
\iv Ministry declared that the only South Wales deve- 
lopment in which the Ministry was interested was that 
at Manorbier, in Pembrokeshire, near Milford Haven. 

is suggested that the Stormy Down scheme was due 
civilian aircraft enterprise, of which no particulars 
were yet available. 
_ lye Drainage Scheme.—Monmouth Town Council and 
lonmouth Rural Council are to hold meetings to decide 
policy to be adopted in regard to the occas of the 
Wye Catchment Board for preventing floods in the town 
{ Monmouth. A flood in 1929 was especially disastrous, 
ting over 400 houses. The Wye Catchment Board 
Propose to spend 30,000/. in cutting through rock ledges 
1 the bed of the river between Monmouth Bridge and 
Bizsweir Bridge and to clear away all trees and other 
tructions on the river banks to the free flow of the 
water. The Ministry of Agriculture and Fisheries have 
ered a public inquiry to be held at Monmouth on 
ber 24, and the Wye Conservancy Board, and a 





number of public bodies, have intimated their wale 
opposition on the ground that the scheme would destroy | 


the valuable salmon and trout fisheries, and result in a 
loss in revenue. The two authorities most interested 
have not yet decided their policy, although the Mon- 
mouth Town Council had a much smaller scheme esti- 
mated to cost about 4,000l., which was prepared before 
the Catchment Board decided to take action. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Sellers of Cleveland pig- 
iron are in a strong position. Marketable parcels are 
far from large or numerous, output being well taken u 
by running contracts, and stocks being largely sold. 
Terms of sale for shipment abroad are still matter of 
individual negotiation, but makers are not particularly 
pressing export business as they find a ready outlet 
elsewhere for their products. rices for other than 
overseas trade are more inclined to stiffen than other- 
wise. There is no diminution in local demand, and 
indeed consumption at Tees-side works promises to 
increase, though some fiims are using a good deal of 
Midland iron. Deliveries are going regularly to Scotland, 
and ironmasters hope to make further considerable sales 
to customers beyond the Tweed, notwithstanding keen 
competition for Scottish trade. More iron made across 
the Border is being substituted there for pw for 
which Cleveland pig is used. Fixed figures for leveland 
qualities are ruled by No. 3 g.m.b. at 67s. 6d. for local 
use, 69s. 6d. delivered to North of England areas beyond 
the Tees-side zone, 67s. 3d. delivered Falkirk, and 70s. 3d. 
delivered Glasgow. 

Hematite.—Some hematite producers have no iron 
stored and are disposing of their make as it becomes 
deliverable, and stocks at other manufacturers’ yards 
are well sold. In this branch also iron is going into use 
mainly at home works. Tees-side consumers are taking 
increasing supplies, and users in the Sheffield district 
continue to accept substantial quantities. Export 
quotations are still irregular. Prices except for overseas 
sales are steadily firm and upward movement would 
cause no surprise. Delivery quotations for East Coast 
brands are on the basis of No. 1 grade of iron at 68s. here, 
74s. to 77s. supplied to various parts of Yorkshire, 70s. 
to Northumberland and Durham, and 75s. to Scotland. 

Foreign Ore.—Consumers of foreign ore are still well 
placed as regard supplies, and hesitate to make ex- 
tensive purchases at the advanced prices. For early 
delivery the nominal market quotation for best rubio 
remains at 17s. c.i.f. Tees. 

Blast-Furnace Coke.—Values of Durham blast-furnace 
coke are inclined to stiffen, but as yet recognised market 
rates keep at the equivalent of good medium qualities 
at 20s. delivered here. 

Manufactured Iron and Steel._-Aggregate tonnage 
output of semi-finished and finished iron and steel con- 
tinues heavy, and producers have substantial contracts 
to execute in most departments, but in certain branches 
opportunity to handle more work would be much appre- 
ciated. Orders for shipbuilding requisites are still 
needed, and sheet makers would welcome expansion of 
buying. Quotations all round are steadily maintained, 
and early changes of moment seem unlikely. Common 
iron bars are 91. 12s. 6d. ; packing (parallel), 81. ; packi 
(tapered), 101.; steel billets (soft), 51. 12s. 6d.; stee 
billets (medium), 71. 2s. 6d. ; steel billets (hard), 7/.12s. 6d. 
steel ship plates, 81. 15s. ; steel angles, 81. 7s. 6d.; steel 
joists, 81. 15s.; heavy sections of steel rails, 81. 10s. for 
parcels of 500 tons and over, and 91. for smaller lots ; 
and fish plates, 121. 10s. Black sheets (No. 24 gauge), 
101. 10s. for delivery to home customers, and 91. 5s. f.0.b. 
for shipment abroad ; and galvanised corrugated sheets 
(No. 24 gauge), 131. for delivery to home customers, and 
111. 5s. f.0.b. for shipment overseas. 

Scrap.—Some kinds of iron and steel scrap are in 
rather better demand, but prices keep at a very low level 
compared with values of other commodities. 








STERLING FLuctuaTION TABLES.—Messrs. Kingston's 
Translations Institute, Leadenhall House, Leadenhall- 
street, London, E.C.3, have issued a third revised 
edition of their tables of the fluctuation of sterling as 
measured in gold and in currencies on a gold standard, 
giving percentage depreciation of } per cent. to 50 per 
cent., together with the corresponding rates of exchange 
for French, German, Swiss, Italian, Dutch, Czech, and 
Belgian currencies. The tables, the price of which are ls, 
net, or ls. ld. post free, should be of interest to manu- 
facturers and merchants interested in exports and 
imports. 


Imports or Motor VEHICLES INTO AUSTRALIA.—A 
statement, prepared by H.M. Senior Trade Commissioner 
in Australia, shows that of the 215 motor-cycles imported 
into the Commonwealth during May, 206 were of Cnited 
Kingdom origin, as were also practically all the motor- 
vehicle pneumatic tyres, both tubes, and outer covers. 
On the other hand, United Kingdom manufacturers were 
responsible for only about 25 per cent. of the total value 
of the motor-car bodies imported, most of the remaining 
75 per cent. coming from the United States. The value of 
imports of unassembled motor-car chassis, during May, 
totalled 329,072I1., and, out of this, the United Kingdom 
was responsible for 34 per cent., Canada for 22-5 per cent., 
and the United States for 42 per cent. Similar figures 
for assembled motor-car chassis, which were valued at 
24,4131., were, the United Kingdon 55 per cent. and the 
United States 45 per cent. 


NOTICE OF MEETING. 


For Notice of Meeting, sce page 2 of Advertisements. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—The recent decline in activity in 
certain sections of the Jocal staple trades has been of 
only temporary duration, and largely due to seasonal 
influences. Order books at many works have taken 
on & more attractive appearance. Prospects are 
brighter. More inquiries are in circulation for steel 
and steel products generally. Latest statistics show 
that in July the Sheffield area was responsible for an 
output of stoel ingots and castings of 103,500 tons, as 
against 101,700 tons in June, and 87,200 tons in July of 
1933. If expectations are realised the output of this 
year will amount of 1,300,000 tons, and will be in excess 
of the post-war record ycar of 1929 by 83,000 tons. There 
is no improvement in the scrap market, Business is on 
a restricted scale. There is an expansion in shipbuild- 
ing requirements of steel, forgings, and castings, and 
work at railway rolling-stock departments is proceeding 
on a slightly bigger scale than a few weeks ago. A greater 
volume of business is being handled by rolling mills and 
forges, and billet mills are working to capacity. The 
manufacture of various types of mining plant and 
electrical equipment is progressive. A seasonal decline 
is reported in the demand for agricultural machinery 
parts and implements on home account, but exports to 
the Colonies are maintained at a satisfactory level. 
Thore is a strong call for aircraft steel and engine parts, 
and many concerns devoted to the production of auto- 
mobile steel, crankshafts, gear boxes, clutch plates, light 
forgings and castings are operating to their fullest extent, 
and in some instances working overtime. The increased 
activity in the engineering trades is reflected in the 
better demand for twist drills, milling cutters, hacksaws 
and blades, procision tools, and files. Sales are mainly 
on inland account, but headway is being made in several 
overseas markets. Makers of plantation implements 
report little change in the export position. Continental 
competition is keen, and great difficulty is being experi- 
enced in attracting fresh orders. Output of tobacco 
knives shows an increase. 

South Yorkshire Coal Trade.—Owing to the Doncaster 
Race Week production at collieries in this urea will show 
a decline. The inland demand for most classes of fuel 
has been well maintained. Industrial coal is an active 
medium. Railway, electricity, and gas undertakings 
are taking increased supplies. Smalis and certain 
classes of steams are on the short side. Brickworks are 
also good customers of certain types of fuel. The house- 
coal market has developed more life. Country users 
and customers in the South are buying for winter- 
stocking purposes. Most classes of coke are firm. 
Foundry and furnace sorts are strong at 16s. to 20s., 
while gas continues steady at 22s. to 23%. Latest 
quotations are as follows: Best branch hand-picked, 
24s. to 26s.; Derbyshire best house, 20s. to 22s. ; Derby- 
shire best brights, 17s. 6d. to 198.; best screcned nuts, 
16s. 6d. to 17s. 6d.; small screened nuts, 15s. to 16s. ; 
Yorkshire hards, 16s. 6d. to 17s. 6d.; Derbyshire hards, 
16s. 6d. to 17s. 6d.; rough slacks, 8s. to 9s.; nutty 
slacks, 7s. to 8s. 6d.; smalls, 5s. 6d. to 6s. 6d. 








Tue Mazpa Corzep-Com Lamp.—By the adoption of 
a double coiled filament, which reduces the loss of heat, 
Messrs. The British Thomson-Houston Company, 
Limited, Crown House, Aldwych, London, W.C.2, 
manufacturers of Mazda lamps, have been able, we 
understand, to increase the efficiency of their latest 
lamp by 20 per cent., as compared with the ordinary 
gas-filled lamp. The new lamp, known as the Mazda 
“ Coiled-Coil”’ lamp, is at present supplied in one size 
only, namely, 40 watts. A 60-watt lamp, it is stated, 
will, however, be available early in 1935. 


INTERNATIONAL STEAM TABLES CONFERENCE.——An 
International Steam Tables Conference will begin its 
deliberations at Washington on Monday next, Sep- 
tember 17, and will hold technical sessions in that city 
as well as in Boston and New York. Its objects are to 
compare the experimental results obtained since 1930, 
to reduce existing tolerances in the skeleton steam tables, 
and generally to prepare for the final tabulation of results. 
We understand that the experimental work undertaken 
in Czechoslovakia is completed and that being carried 
out in Great Britain, Germany, and the United States is 
nearly finished. The British delegation consists of 
Mr. George Callendar, Mr. A. Egerton, Mr. H. L. Guy, 
and Mr. I. V. Robinson. 


Royat Instirure or British Arcuirects.—H.M. 
The King, who is patron of the Royal Institute of British 
Architects, has graciously consented to open the In- 
stitute’s new building in Portland-place, London, W.1. 
on Thursday, November 8. During November, the 
Institute will also celebrate its centenary and a con- 
ference will be held from November 21 to 24. H.R.H. 
the Prince of Wales has accepted the invitation of the 
Council to be present at thecentenary banquet on 
November 22. The conference will be followed by an 
exhibition, to be held in the new building. This will 
deal with “‘ International Architecture, 1924 to 1934,” 
and will be opened on November 30. Further par- 
ticulars regarding any of the above functions may be 
| obtained from the secretary of the Institute, 9, Conduit- 
| street, London, W.1. 
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PITHEAD GENERATION 


THE attention of those engineers who are concerned 


| with the supply of electrical energy to the public 


has recently been deflected from a consideration of 


|how best to secure economic generation to the 


equally important problem of obtaining cheaper 
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which can be operated most efficiently, have all 
stimulated those items in the balance-sheet which 
reflect the cost of generation, and have, as a natural 
consequence, thrown something of a shadow over 
the distribution field, The result has been sugges- 
tions, more or less definite, for a reorganisation of 
this section of the electricity supply industry, that 
in this reorganisation the smaller and less efficient 
undertakings slHould be absorbed by the larger 
concerns, and that overshadowing all should be 
some new authority exercising control over the 
greater areas thus formed. It is an open secret 
that a report embodying some such policy has been 
presented to the Minister of Transport, and its 
pros and cons are matter for eager discussion when 
and wherever supply engineers are gathered together. 
The eventual outcome is awaited with interest and 


'anxiety in about equal proportions, two mental 


states which we naturally share to some extent. 
With this very difficult question to occupy the 


| minds of supply engineers, the presidential address 


on “Sources of Cheap Electric Power,” which 
was delivered before Section G of the British 
Association by Professor F. G. Baily on Thursday, 
September 6, may come as a not altogether welcome 
diversion. As will be seen from the summary of it 


|which we give on page 290 of this issue, the Presi- 


dent’s theme was that the generation problem, far 


| from being settled, still offers points for solution 


and that, indeed, the whole subject must be dealt 
with on lines different from those that have been 
Briefly stated, 
his main thesis is that the function of the grid is 
not only to link up all parts of the country with 


available sources of cheap power, which it has not 
been possible until now to utilise economically. 
In other words, he comes forward as a rejuvenator 
and supporter of Mr. Lloyd George’s scheme of 
| Senerating electricity at the pithead, thus making 
use of the large quantities of poor-quality fuel 
which are at present thrown away, or at best burnt 
uneconomically. He supports his argument by 
pointing out that most of Great Britain is within 
forty miles of some coalfield or other and that 
two-thirds of the population live within the area 
thus delimited. In fact, with the exception of 
London and a few seaports, there are no large 
towns outside it. The electrical needs of this “ coal- 
fields area” could be more than met by utilising 
some 18,000,000 tons of low-grade coal per annum 
with a calorific value of 10,000 B.Th.U. per Ib. 
This fuel is at present wasted, and could easily be 
obtained at a price of about 5s. per ton, Any excess 
over that required by the area itself could be 
utilised for the whole or partial supply of London’s 
electricity, the deficiency being made up by sea- 
borne coal. As it is, the amount cited is 50 per 
cent. more than is used to produce the present 
output of all generating stations. 

This proposition may be considered from two 
aspects—the statistical and the technical. As 
regards the former, the returns published by the 
Electricity Commissioners show that during the 
year ending December 31, 1932, 10,138,012 tons of 
coal and coke were consumed for electrical genera- 
tion, and since that date this figure has, of course, 
increased. Of this amount, rather more than 
one-third was burnt in South-East England, the 
coalfields area accounting for about 7,000,000 tons, 
a good proportion of which must at present be 
classified as high grade fuel. If this is to be replaced 
by low grade fuel, there will therefore be a disturb- 
ance, more or less considerable, of the existing 
markets, especially as the proportion of coal used for 
the generation of electricity is tending to increase. 
The effects of this disturbance may indeed be such 
as to vitiate the whole economics of the scheme, 
since when changes of this kind are made what 
has been waste product may, owing to increasing 
demand, easily be converted into a main product. 
Attractive, therefore, as it may be in economic 
theory to utilise this low-grade fuel by establishing 
generating stations at the pithead, and _ thus, 
incidentally, counteracting waste and benefitting 
the coal industry, any advantages obtained will 
only persist so long as the fuel in question can be 
obtained at a price sufficiently low to allow these 
plants to compete with stations using coal of a 
higher quality and in other ways more favourably 
situated for the purposes of cheap generation. 
There is no doubt that electricity could be pro- 
duced very cheaply in pithead stations and there 
is good reason why, when occasion offers, these and 
similar plants should be utilised to supplement the 
supply from more normally situated capital stations. 
Such planned absorption of pithead stations into a 
national scheme is, however, a very different thing 
from making them the principal source of electrical 
generation, in order to utilise waste coal, desirable 
as that utilisation may be. From this point of 
view alone Professor Baily’s suggestion will require 
the closest examination, and he is not likely to 
see it adopted by supply engineers until they are 
fully convinced of its good effects. 

On the technical side, a weighty argument against 
the erection of generating stations at the pithead 
has always been that sufficient cooling water for 
condensing purposes will not in most cases be avail- 
able. But, as Professor Baily points out, though 
the use of cooling towers, which is necessary in such 
cases, causes a reduction in the vacuum, this reduc- 
tion is often exaggerated, and is in any event of 
less and less importance as the steam pressure is 
raised. That the use of cooling towers does not 
always bring inefficiency in its train is proved by 
the results obtained at Hams Hall station, Birming- 
ham, where, although cooling towers alone are used, 
the fuel consumption is only 1-35 lb. per kilowatt 
hour generated and the thermal efficiency reaches the 
high figure of 23-34 per cent. Again, a point which 
Professor Baily does not mention, such water as 
would be available would probably be drawn from 
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temperature low enough to exert a beneficial effect 
on the operating results. The conclusion may 
therefore be reached that the absence of a river 
for cooling purposes need not necessarily render 
the operation of a pithead station so poor as to be 
uneconomic, though it must be remembered that 
the land occupied by the cooling towers, especially 
when the station is of any size, will be considerable 
and that other matters such as possible settlement 
would require careful attention. 

Another point of technical importance is how far 
the advantages of cheap generation, when secured 
by the utilisation of low-grade fuel, will be offset 
the in transmission brought 
about by the separation of the power plant from the 
load centre. According to Professor Baily, when 
the fuel consumption is 1-3 Ib. per kilowatt-hour 
venerated and the load factor is 0-4, it is three times 
as cheap to transmit electricity over a distance of 
100 miles 


by increase costs 


as to transport the corresponding amount 
of coal by rail. As, however, the intention of the 
Central Electricity 
load stations at a load factor nearer 0-8 than 0-4, 
and the transmission losses increase when the 
load factor exceeds certain critical figure, it 
remains to be seen whether, on the whole, the present 
policy will not turn out to be the more economical, 
and whether the principal duty of pit-head stations 
may not be to deal with peak loads. In this 
connection it must be pointed out that the best 
method of carrying this troublesome class of load 
yet to be determined. The present policy 
of using obsolescent and redundant plant cannot 
be considered permanent, and with the increasing 
demand for electricity, which is reflected in certain 
contracts that have recently been let, it may be 
found to design stations definitely for 
peak load purposes on lines differing from those 
which are becoming standard for base load stations. 
Baily, concern for 
wasted, has led to attack 
what is undoubtedly an important problem from 
the wrong end. The greater emphasis should rather 
have been laid on the necessity for reducing the cost 
of production, so that the selling price can be made 
low to attract number of 
It may be that one way of doing this 
is to carry out the policy he outlines, but if so, it 
should be adopted with the object rather of making 
electricity cheaper than of finding a market for 
a product which at present unsaleable. In 
doing this there are, of course, other factors to be 
considered. One, of which mention has already been 
made, is the problem of distribution. Another, to 
Professor Baily himself calls attention, is 
that of the assessment of electricity undertakings 
for local taxation. The effect of the present policy 
in this respect is to increase the cost of generation 
alone by about 0-06d. per kilowatt-hour, an amount 
considerably more than wages and salaries, and more 
than half the cost of the coal. For the undertaking 
as a whole, the amount expended under this heading 
ut Glasgow is equal to 0-23d. per kilowatt-hour 
generated, while at Bournemouth it is as high as 
0-58d. If Parliament adopted a more enlightened 
policy on this matter as much could be done to 
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reduce the cost of electricity as by a great deal of | 
technical labour, whether on the generation or the | 


distribution side, and would as certainly stimulate 
In any case one effect of building a generating 
station at the pithead would be to introduce this 
question of the small 
margin of superiority, which Professor Baily has 
allowed to the pithead station. , 
There remains the very difficult problem how 
such a pithead scheme is to be inaugurated and, 
when inaugurated, operated. On this, we gather, 
Professor Baily has no better proposal than the 
formation of some form of Board. We shall follow 
this example of reticence, merely remarking that as 
Sir Archibald Page pointed out in his presidential 
address to the Institution of Electrical Engineers 
in 1927, that one of the advantages of the grid is 
that it will enable blocks of waste heat or energy 
to be usefully employed and that there is no 
reason to that the Central Electricity 
Board have neglected this matter, which certainly 
comes within their terms of reference, : 


assessment and so reduce 
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AUSTRALIA’S ECONOMIC POSITION 
AND TRADE. 


RELYING to such a great extent as she does for 
the balancing of her international trade account on 
her most important export—wool—aAustralia is 
now in the happy position of being able to supply 
the increasing demands of the world markets, at 
much better prices than has been possible during 
recent years, when, even the drastic reduction of 
overseas buying did not suffice, without the export 
of gold reserve to the extent of over 50,000,0001., 
to enable the Commonwealth to meet its overseas 
interest payments. This year, fortunately, the 
rise in wool values will provide the necessary means. 
It is particularly deserving of note that salvation 
has come to the economic system of Australia 
through this one product, which alone throughout 
the crisis has been without direct artificial assistance. 
The graziers, in their attempts to tackle their diffi- 
culties for themselves, have reduced expenses and 
costs of production, and have adapted themselves 
to the changed conditions. Now that they are 
more fortunately placed, they may be expected 
soon to recoup themselves for the lost profits of 
former years, and by their prosperity should be 
able to ensure a growing demand for all classes of 
In this way they will assist considerably 
in rebuilding the sum total of the country’s inter- 
national trade, on the economic results of which 
the well-being of the entire population is so largely 
dependent. The recently published report of the 
Department of Overseas Trade on Economic and 
Trade Conditions in Australia, prepared by Mr. R. 
W. Dalton, the Senior Trade Commissioner (H.M. 
Stationery Office, price 4s. 6d. net), provides a large 
amount of information, the study of which may be 
recommended to those who hope to extend their 
business ; the report will enable many to obtain 
a better understanding of the markets, and appre- 
ciate to what extent they can plan for the future 
with hope of success. 

Apart from wool, the maintenance of volume 
outputs at high levels has mitigated to some extent 
the effects of low available prices. In these circum- 
stances the budgets of the States have improved 
| and deficits have been materially reduced, while the 
| budget of the Commonwealth has continued to 
a surplus. Conversions have reduced the 
interest on overseas loans, and flotations of Govern- 
ment loans on the local market have had an excellent 
reception. In the efforts towards recovery real 
wages have fallen, the cost of living has been 
reduced from its former very high level, and more 
work has become available, so that unemployment 
returns have been reduced. In activities other than 
those involved in primary production, the conditions 
have improved. Building operations have increased, 
railway traffic has improved, and in some important 
manufacturing industries outputs have grown till 
they have attained levels higher than any of recent 
years. The profits of companies concerned with 
electricity and gas supply, engineerjng, railways and 
tramways, lead and zinc, general manufacture, and 
agriculture, are now all showing improved results, 
though electricity supply is the only example of a 
class in which returns are now larger than those of 
pre-depression days. In the manufacturing indus- 
tries producers are still handicapped, by the fact 
that their costs do not permit of competition in 
most of the export markets, and they have to rely 
almost entirely on supplying local needs. The 
depreciation in the Australian currency, however, 
has helped them to compete in New Zealand. In 
spite of all that can be said of the improvement 
witnessed of late in Australian conditions, this must 
not be taken to imply the beginning of a long period 
of continuous expansion. The inherent weakness of 
dependence on a few primary industries, and, in the 
absence of reserves a reliance for prosperity on the 
weather in each season must be obvious. Fortu- 
nately circumstances point to good returns this 
year, and possibly also for 1934-35, on account of 
| the satisfactory character of the rainfall. 
| The production of black coal in Australia con- 
|tinues to decline, and the retrograde movement 
| shows no signs of arrest. There is some evidence of 
| willingness on the part of the miners to co-operate 
| in efforts to reduce working costs. As a whole, 
| the industry has not recovered from the disastrous 
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effects of the disturbances of 1929 and 1930. Thy 
after-effects of the stoppages, and the consequent 
transfer of export trade to other suppliers, w: 
aggravated by world conditions, since the settle- 
ment of internal troubles. The prices at which 
petrol and oil are retailed in Australia play a very 
important part in determining the costs of pro- 
duction in the primary industries, and because of 
the prevailing belief that they are unwarrantab), 
high, orders were given to the Director of Develop. 
ment to make enquiries into the activities of the 
various concerns. The companies, however, declined 
to divulge any details of their business, or to afford 
any useful information of any sort. A _ Royal 
Commission was appointed in March of last year, 
and legislation was passed to extend its powers, 
but no report of any possible action has, as yet, 
been forthcoming. Keen interest has consequently 
arisen in the search for oil within the boundaries of 
the Commonwealth. It is also understood that the 
Federal Government is prepared to grant assistanc« 
in the establishment of suitable plant for the pro- 
duction of oil from coal, provided it can be assured 
that economic production is possible. A conferenc 
was held in December last to further the object in 
view, with representatives of Messrs. Imperial 
Chemical Industries, Limited, and simultaneous|, 
with the announcement of the conference it 
reported that this company had procured the greater 
part of Moschito Island, near Newcastle, New South 
Wales, for the erection of plant. A local effort, with 
the help of Government subsidy, was also being made 
and claims have been made in connection with it 
that distillation enables oil to be made from New 
South Wales black coal in large quantities, at a 
price which can compete with imported oil, the 
quality being superior to the imported petroleum 
for motor fuel. Plans to develop the Newnes shale- 
oil field have been prepared, satisfactory reports 
having been obtained regarding samples of crude 
shale oil submitted to organisations in the United 
States for analysis. It was recently reported that 
the committee would recommend the production of 
oil from shale, rather than from coal, owing to the 
expensive nature of hydrogenation plant. Th 
Governments of the Commonwealth and New South 
Wales have now offered to lend 80,0001. to private 
enterprise to encourage development of the shale-oil 
industry. 

There has been a steady decline in the manu- 
facturing industries in Australia since 1928-1929, 
the peak year of factory production. There can be 
no doubt, however, that the position would have 
been much worse, had not the import duties and 
the balance of exchange, made importation in com- 
petition with local industries quite impossible. 
Certain developments occurred during the year; 
for example, the Cockatoo Dock and Engineering 
Company, Limited, took over the Cockatoo Island 
Works from the Government; a proposal was 
made to spend 60,000/. on new plant for the produc- 
tion of galvanised iron ; pipe and tube works were 
stated to be in contemplation with the association 
of a United Kingdom concern; Broken Hill Pro- 
prietary, Limited, announced the intention of 
starting production on tin plates, which was latet 
reported to have been delayed; and a compan) 
was formed in Melbourne to build motor cars. 

Although legislation was passed to introduce 
many changes in the tariff system, to meet the 
agreements made at Ottawa, the entire under- 
takings have not, as yet, been implemented. It is 
consequently difficult to assess with any degree 
of exactitude the effects due primarily to this 
scheme. It has to be stated, nevertheless, that the 
new tariff scheme has served to clarify much that 
was obscure in the tariff situation. Schedules revis- 
ing substantive tariff rates have been introduced 
in considerable numbers during the past few years. 
Until the new tariff was finally passed in December, 
1933, incorporating many proposals conforming 
with the Ottawa decisions, it required a considera! 
amount of investigation to find what rate was 
actually leviable under any particular item of 
tariff. Further provisions, and further clarificatio 
are now the subjects of review. With no count! 
is the balance of trade so favourable to Australia as 
with the United Kingdom. For 1932-1933, to! 
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Kingdom amounted in value to only about 
24,000,0001. sterling, whereas the purchases by the 
United Kingdom from the Commonwealth were 
valued at 53,000,000/. sterling. The United Kingdom 
share in the total imports for 1932-1933 amounted to 
41-3 per cent., but it rose to 43-5 per cent. in the 
following three months. The United States of 
American continues to be the most successful com- 
petitor with the United Kingdom inthe Australian 
markets, but their influence is declining, while that 
of Canada is improving. It is impossible to separate 
the imports into two categories exactly, according 
to the ability of the United Kingdom to meet 
requirements, but taking as non-competitive lines 
those which for natural reasons the United King- 
dom is able to supply, it is found, on the basis of the 
1931-1932 returns that a balance of 28,728,806l. 
remained, of which the United Kingdom supplied 
17,195,1541., or 60 per cent. Separating further the 
severely competitive trade, the United Kingdom 
was found to have obtained 37 per cent. of the total. 
It is impossible, as yet, to appreciate to what extent 
this position may be mndified by the additional 
preferences accorded to United Kingdom manufac- 
turers. In the classification of machines and 
machinery there are many items, clearly shown in 
the tables in the Report, in which the values of the 
imports from the United Kingdom are still far from 
satisfactory. W hile preferences have been increased, 
as details are not available that might show their 
effect, it cannot, as yet, betaken as being very great. 
The United Kingdom share in the sum total of 
this and the following classification, metals and 
metal manufactures, remained at 64 per cent. in 
both 1931-1932 and 1932-1933. 








THE BRITISH ASSOCIATION MEET- 
ING AT ABERDEEN. 

THe meeting of the British Association, which 
terminated on Wednesday last, is the third that the 
Association has paid to the Granite City. The first 
meeting was held there in 1859 under the presidency 
of H.R.H. The Prince Consort, who delivered an 
inaugural address notable for its insight and pre- 


science. The second visit of the Association to 


Victoria to the members assembled in this city three 
quarters of a century ago. The King desires me to 
assure the members of his unabated interest in their 
meetings and his confidence that their investigations 
into the manifold problems confronting present-day 
scientists will continue to be productive of results 
which will benefit mankind. 

After the President had delivered his address, 
a vote of thanks was proposed by the Right Hon. 
Walter Elliot, P.C., D.Se., M.P., and the general 
treasurer, Sir Josiah Stamp, G.B.E., D.Sc. an- 
nounced that the number of tickets issued for the 
meeting had been 2,784, which compares well 
with the corresponding figure for last year’s meeting 
at Leicester, which was 2,164. 

One of the evening discourses at this year’s 
meeting took the form of a memorial lecture for the 
late Sir William Hardy, F.R.S., who was president 
of the Association at the time of his death in Janu- 
ary last. The discourse was on the “ Storage and 
Transport of Food, and was delivered on Friday, 
September 7, by Sir Frank Smith, K.C.B., C.B.E. 
The other evening discourse was delivered on 
Monday, September 10, by Professor W. L. Bragg, 
F.R.S., its subject being “The Exploration of the 
Mineral World by X-Rays.” 

The work of the various sections commenced on 
the morning of Thursday, September 6, and 
following our usual custom we propose to deal mainly 
with that of Section G. (Engineering). 


SECTION G.—ENGINEERING. 


The meetings of Section G were held in one of 
the lecture theatres of Robert Gordon’s Technical 
College and the first item on the programme of the 
Thursday morning meeting was the delivery of an 
address by Professor F. G. Baily, president of the 
section. This was entitled “Sources of Cheap 
Electric Power.” We reprint this, in abridged form 
on page 290 of our present issue and comment on 
it on page 281. Mr. R. W. Allen, who presided at 
last year’s meeting, invited Professor Baily to 
occupy the chair. and Professor Baily then pro- 
ceeded to deliver his address. At its conclusion a 
vote of thanks was proposed by Professor Sir T. 
Hudson Beare, who remarked that the President’s 


Aberdeen was in 1885, the president on that occasion | suggestion of transferring generating stations to 


being Sir Lyon Playfair. 


This year’s president | the pit head would not only save money, but would 


was Sir James H. Jeans, D.Sc., F.R.S., and his|also help to purify the atmosphere of our large 
address, which was delivered at the Capitol Cinema, | cities. The use of coal in domestic fires was a fre- 
on Wednesday, September 5, was entitled “ The | quent cause of fog, but for these fires to be replaced 


New World-Picture of Modern Physics.” We 


by electric heating it would be necessary greatly to 


dealt with this on page 253 of our last issue. | reduce the cost of the current. He instanced a case 
Before its delivery the members of the Association | of a colliery using unsaleable coal for the generation 


were welcomed on behalf of the city by Mr. Henry | of electrical energy in sufficient quantity not only 
Alexander, J.P., M.A., the Lord Provost of Aber- | for their own needs, but also to supply a number 
deen, and on behalf of the University by Sir George | of neighbouring villages. 
Adam Smith, D.D., LL.D., the Principal and Vice- | great possibilities in the suggestions made by the 
president. 


Chancellor. 

After the addresses of welcome, the President 
announced that a message had been sent to H.M. 
The King, in the following terms : “We, the members 


of the British Association for the Advancement of|the vote of thanks proposed by Sir T. Hudson 


He thought there were 


ScorrisH Hypro-ELEcTRIc STATIONS. 
After Professor Baily had briefly acknowledged 


Science assembled in the City of Aberdeen in 
annual session, desire humbly to recall to Your 
Majesty that it was in this city that His Royal 
Highness, The Prince Consort assumed the presi- 
dency of the Association in the year 1859. From the 
Presidential Chair, he conveyed to the assembled 
members of the Association a gracious message from 


Her Majesty Queen Victoria, and delivered an|committee’s report. Mr. Halcrow referred to the 
address which disclosed his own profound interest | many difficulties with which promoters have to 
in the advancement of science. The many marks of | contend in obtaining sanction by Act of Parliament 
Royal favour which have been extended to our | for the construction of large schemes and then went 
Association on subsequent occasions have provided | on to describe and give examples of three main 


further signal encouragement to us in our pursuit | t 


of the aims defined by His Royal Highness and on all | plants working on a fully-regulated flow at a con- 
these counts we now desire to express to Your] stant load ; those on a fully regulated flow but work- 
ing on a varying load and used for general purposes ; 

The reply received from H.M. The King, signed | and those with a partially regulated flow, having 
by Sir Clive Wigram, was as follows :—I am com- | little or no storage, and worked in conjunction with 
manded by The King to thank the members of the | steam stations. In the last part of the paper the 
British Association for the Advancement of Science | author discussed the relative advantages of steam 


Majesty our humble gratitude.” 


Beare, he called on Mr. W. T. Halcrow to read his 
paper bearing the above title. This paper, which we 
reprint on page 288 of our issue of this week, 
first dealt briefly with the water power resources 
of the British Isles as a whole, mentioning the work 
carried out by the Water Power Resources Com- 
mittee, and the effects upon development of that 


ypes of developments in Scotland. These were 


Professor Sir T. Hudson Beare said he had been 
able to visit the stations referred to by the author 
and had greatly admired the skill displayed in 
designing and carrying out the work from the civil- 
engineering standpoint. The alleged destruction 
of the amenities of a neighbourhood by such works, 
he said, was largely based on the fluctuations in 
the water level of reservoirs, but he thought that 
the climate of Scotland was such that the fluctua- 
tions were not serious. The solidity of the civil 
engineering work was remarkable and though the 
author had only claimed a life of 100 years for this, 
he thought it would last for 1,000 years. He 
admired the ingenious way in which the engineers 
of the Galloway scheme had been able to get over 
the difficulty of the expansion and contraction of 
the mass concrete and thus prevent any cracks from 
developing. He did not propose to discuss the 
relative cost of generation by coal or water power, 
but was of the opinion that the latter would certainly 
be the cheaper when current was required for 
metallurgical work, but it was another matter 
when current was used for general purposes with 
low load factors. 

Capt. W. N. McClean said he was interested in 
| power production from both water and coal. In 
connection with a hydro-electric scheme, it was 
important to know what water was available, and 
in Switzerland, which was dependent upon water 
| power, there was an almost perfect system of 
| recording the water available, but such a system 
was entirely missing in this country. Except for a 
few measurements we had only rainfall records 
}on which to base estimates, and he thought a 
| water survey was very necessary in connection with 
the development of water power. In the matter of 
| amenities, he pointed ouf that coal was destructive 
to the amenities of a district. The development 
|of water power had certainly met with great 
opposition in Scotland. In the case of the Kinloch- 
leven plant no compensation water was allowed for 
and this loss would continue indefinitely. Future 
generations would have to do without the water. 
The question of amenities was a most important one, 
but it could not be fairly judged without a knowledge 
of the water available. 

Professor W. Blackadder said he would like to 
have the resultsofthe preliminary experimental work 
to see if these were in agreement with the results 
obtained in the actual works. He thought the 
question of amenities had been greatly exaggerated 
and that hydro-electric works, far from spoiling 
the countryside, had quite the opposite effect. 

No other member wishing to take part in the 














| discussion on this paper, Professor Baily said it 


was very difficult to decide what was the proper 
time limit for repayment in the case of a hydro- 
electric plant. He agreed that dams had a long 
life, but it was not easy to determine what would 
be required 100 years hence. Many public works 
had not lasted 100 years ; the canals were examples 
of this. Roads, again, had been enormously 
developed in the early part of the Nineteenth 
Century, but had almost fallen into disuse when the 
railways supplanted the stage coach. At the 
present time, the rate of change was tending to accele- 
rate, and while the dams might be in existence in 
100 years time, would their product then be com- 
pletely outclassed ? No one could say, but we 
must be careful not to saddle industry with a load 
of expenditure it could not cast off. With regard 
to the question of amenities, he thought that reser- 
voirs were nearly always a pleasant addition to the 
landscape. The Galloway scheme, from the point 
of view of the amenities, would be quite satisfactory, 
since the reservoirs must always be kept full. In 
general, reservoirs were kept fairly full and any 
fluctuations in level merely exposed more or less 
of the rocky sides. 

Mr. Halcrow, who then replied, said he had 
expected to hear the question of amenities raised. 
Engineers did their best to produce works of good 
appearance and he thought but little damage had 





for the loyal message which they have addressed to | and water-power stations and pointed out that the | 


His Majesty, their Patron, from the Inaugural | 


ost per unit generated at a large water-powerstation, | 


General Meeting in the ancient city of Aberdeen. | contrary to the general belief, was considerably less | 


His Majesty appreciates their kind remembrance of 


the occasion when the Prince Consort, as President | load factor. 





of the Association, delivered a message from Queen 





Invited to speak on the paper by the President, | 


been done to the amenities so far. It must be 
remembered that water power was one of the 
natural resources of the country. It had not been 


than that of a steam station of similar capacity and | suggested in Aberdeen that the granite hills should 


not be quarried because of the ugly scars left by 
the operations. In colliery districts, also, the waste 
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dumps and rows of cottages were not things of | worked by man, and the numerous and the great 
beauty, but no one had suggested that coal should variety of uses for which its durability, strength 


mined for that reason. 
umenities should be regarded broad mindedly, | 
bearing in mind the advantages derived from the 
works. Professor Hudson Beare had madea reference 
to expansion joints, but the speaker did not agree | 
that there was no possibility of cracks. He thought | 
modern cements were bad in this respect. There 
had been considerable discussion on this point at a 
conference in Sweden last year, and the matter had 
been considered of sufficient importance to justify 
the formation of a Committee to study the possi- | 
bilities of an alternative specification for cement. 
The first meeting of this committee had been held | 
in Paris two or three months ago. In Scandinavia | 
und America, investigations had been made to find | 
an alternative cement and in the latter country | 
the Hoover dam was being constructed of what was | 
known a8 a low-heat cement. In addition, a system 
of pipes had been built into the mass concrete and | 
water was pumped through these to reduce the | 
temperature. In the Laggan dam, Mr. Halcrow 
he had number of thermometers 
and had found temperatures up to 115 deg. F. 
during the setting of the concrete. In the centre 
of the dam the temperature had only fallen to 
00 deg. after many months. Although dams were 
built of blocks, cracks could not be avoided. He 
hoped, however, that an alternative cement would 
solve the problem, or a system of construction 
using pre-cast blocks might be adopted. Captain 
McClean had referred to the necessity for gauging 
our rivers and Mr. Halerow pointed out that a 
committee had been appointed at the York meeting 
of the Association, which was doing its best to 
institute a regular system of gauging of all the rivers 
in the country. He thought that was important, 
not only from the point of view of hydro-electric 
schemes, but also in connection with steam power 
plants which required water for condensation 
purposes. In answer to Professor Blackadder, he 
could that very satisfactory results were 
obtained from model experiments. The great 
difficulty in connection with aluminium works was 
that it was not possible to shut down the plant for 
experimental purposes. He would, however, bear 
the matter in mind and it might be possible to clude 
information in a paper which one of his 
resident engineers had been asked to prepare 
for the Institution of Civil Engineers. Professor 
Baily had raised the question of the time of repay- 
ment and in this connection Mr. Halcrow said that 
the Bill provided for purchase by the Government 
after 75 years. Dams, if properly built, would last 
indefinitely, and although one had failed at Dol- 
varrog, resulting in panic legislation, the loss of 
life from dam failures was less than one person per 
annum. With regard to water-power installations 
becoming obsolete, he thought that was a risk which 
must be taken. He inquired, however, what would 
happen in the case of a pit-head power plant when 
the pit became worked out ? 


not be 


said inserted a 


say 


some 


GRANITE AND GRANITE QUARRYING. 


The next paper taken was one by Mr. F. 8S. Ander- 
having the above-mentioned title. Before 
presenting it, the author stated that it must be 
looked upon as an effort to clear the ground for the 
visit that was to be paid that afternoon to the 
Rubislaw quarry. Mr. Anderson's paper may be 
briefly summarised follows: Nowhere in the 
whole of Great Britaia is there such a large granite 
area as in North-East Scotland, and Aberdeen has 
been regarded as the chief centre of the granite 
trade in this country for over two centuries. Syste- 
matic quarrying was first started in this area about 
1720, but until the end of the Eighteenth Century 
the methods of quarrying and hewing the rock were 
very crude. In Aberdeenshire quarries the quality 
of the rock improved with the depth and the best 
rock was found in masses separated from each other 
by bars of inferior material. The paper gave a 
brief history of the development of the granite 
industry and an outline of the method of quarrying, 
manipulating, crushing and screening granite at 
Rubislaw quarry, which was opened 159 years ago 
and is now 370 ft. deep. Granite, it was stated, 
was the most durable rock substance quarried and 


son 


as 


made of the great strength of granite. 





The question of | and beauty rendered it pre-eminently suitable were 


briefly discussed. 

At the conclusion of the paper the President 
remarked that it did not lend itself to discussion, 
but Mr. J. S. Wilson raised an interesting point. 
It was, he said, regrettable that full use was not 
Its crushing 
strength ranged from 850 tons to 1,300 tons per 
square foot, and even with a factor of safety of 10 it 
could carry enormous loads. If crushed and used 
in concrete its crushing strength was only 600 Ib. 
per square inch., or less than 40 tons per square foot, 
and to increase this a large amount of steel had to be 
incorporated. He then showed a slide illustrating 
a bridge constructed by the engineers of the Ponts 
et Chaussées at Neuville, near Lyons, in which two 
arch ribs of granite voussoirs were used to support 
a platform constructed of reinforced concrete. The 
arch ribs were of the three-hinged type with a span 
of 80 ft. and a rise of one-tenth the span, the ribs 
being each about 2 ft. wide and from 1 ft. to 2 ft. in 
thickness. In an endeavour to ensure that the 
full strength of the granite should be utilised, the 
joints between the voussoirs had been made by 
running in molten zine to a thickness of about } in. 
Mr. Wilson thought, however, that a thin layer of 
cement would have done equally well. The maxi- 
mum stress developed in the arches was 56 tons per 
square foot at the springings, and the mmimum 
26-8 tons per square foot. Mr. Wilson concluded 
by pointing out that if some cheaper method of 
cutting and shaping granite could be devised it 
would enable this valuable material to be used at 
something like its proper strength. 

In proposing a vote of thanks to the author, 
Professor Baily said that Princes-street, Edinburgh, 
which had been previously paved with wood blocks 
was now being paved with nicely-surfaced granite 
setts. He thought these would prove to be ex- 
tremely durable. 

As previously mentioned, the members visited the 
Rubislaw quarry in the afternoon. The granite 
produced by this quarry is grey in colour and con- 
tains white and black micas with felspars and quartz. 
It is well known to architects and civil engineers for 
its smooth finished surface, and polished and 
dressed monuments of it are found throughout the 
world. Some notes on these quarries have been 
already given. They are now so deep that the 
bottom is some 60 ft. below sea level, but very little 
water is met with. The rock is blasted and lifted 
out of the quarry by three aerial ropeways, the 
largest being of 20-tons capacity. The rock is 
split by steel wedges inserted in holes 4 in, deep, 
f in. diameter and 44 in. apart. It is dressed to size 
for paving-stones, building material, &c., the 
smaller material being crushed for road metal and 
concrete blocks. The whole quarry is electrified, 
pneumatic power being used for the drills. It is 
capable of an output of 300,000 tons per annum. 


Diese, ENGINES FOR TRAWLERS. 

The first item on the programme for the meeting 
on Friday morming, September 7, was a paper by 
Mr. R. W. Allen, C.B.E., on “ The Application of 
Diesel Engines to Trawlers and their Operating 
Gear.’ The paper, which we shall reprint in a sub- 
sequent issue of ENGINEERING, was read in full by the 
author. It was pointed out in the paper that there 
was need for greater radius of action and increased 
speed to and from the fishing grounds, and claimed 
that the Diesel trawler met these and other require- 
ments satisfactorily, both from the points of view 
of propulsion and winch operation. The lines on 
which Diesel trawler development had taken place 
and is likely to continue in the near future were 
discussed and summarised and various types and 
sizes of trawlers were dealt with under four headings, 
the characteristics and requirements peculiar to 


each class being examined from the point of view of | 


Diesel propulsion. The probability that speed- 
reduction gear would be adopted in future to permit 
« high engine speed with a relatively low propeller 
speed was discussed, and reference was also made 
to the possibilities of Diesel-electric machinery for 
large trawlers. 


Mr. A. Hall Wilson, being invited to open the 
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discussion, said the Aberdeen fishing fleet came into 
Mr. Allen’s second category in which, he thought, 
the author was not so enthusiastic for the applica 
tion of Diesel engines as he was in the case of som: 
other classes. Few trawlers of any kind had been 
built in Aberdeen or other Scottish ports in recent 
years. Construction had been proceeding in sony 
British ports, but he thought that in most cases th 
owners were employing steam. The only trawlers 
he had built with Diesel engines were for foreign 
owners and he understood that the results had been 
satisfactory. Steam, he thought, suited the per- 
sonnel of fishing vessels better than oil engines and 
the trawl winch presented a difficult problem with 
the latter. Shipbuilders and engineers were, how- 
ever, quite willmg to build whichever type the 
owners preferred. He thought it would be an 
advantage if a few Diesel trawlers could be built to 
work with the Aberdeen fleet of steam trawlers in 
order to permit comparisons to be made between 
the two types of vessel. 

Mr. 8. V. Goodall, O.B.E., mentioned that the 
Admiralty had had a number of trawlers built 
durimg the war and these vessels did good service. 
Some of them remained in the Navy at the present 
time and this year’s Estimates provided for the 
construction of one more vessel of this type. He 
asked if the author could give the weights of the 
Diesel engine units, so that these could be compared 
with those of steam installations. Reliability of 
operation was of great importance and he was glad 
that the author had been able to vive an assurance 
that this was satisfactory. He wished to stress 
what the author had said with regard to the 
necessity for gearing, and referring to the author’s 
data regarding the relationship between propellot 
speed and brake horse-power, said that if pro- 
pellor efficiency had been added in the case of the 
fast-running installations it would be clear that some 
form of gearing was desirable. 

Dr. Gerald Stoney, F.R.S., agreed that the pro- 
peller speeds as given in the author’s Fig. 7, were 
too high, and thought gearing would probably be 
an advantage. Mechanical gearing would be the 
best form, as electrical machinery did not like green 
seas washing over it. The winch, however, was the 
main problem. In the smaller sizes, belt or chain 
drives might be satisfactory, but almost the only 
winch which would run under water and could be 
brought up all standing was the steam winch. 
The winch would be a serious problem in the larger 
sizes unless some satisfactory form of transmission 
from the main engine could be devised. 

Dr. S. J. Davies said he had recently studied 
trawler machinery in a Comish port and _ had 
found that the small sailing vessel without an 
auxiliary engine had practically disappeared. The 
auxiliary engine had first been of the petrol type, but 
this class of engine was tending to be replaced by 
the high-speed Diesel engine. The engine was in 
the hands of ordinary fishermen and if no difficulties 
were experienced under these conditions there should 
be none in the larger vessels. The fact mentioned 
by the author that a trawler had to function both as 
a tug and as a cargo boat really demanded two 
propeller speeds and two sets of propeller dimen- 
sions. Reducing gear was essential, but even then 
the engine would be working in one case at only a 
fraction of its full power. He had been interested 
to notice that in the illustration of one of the 
engines in the paper noise-masking covers were 
shown fitted on the cylinder heads. 

Wing-Commander T. R. Cave-Brown-Cave, C.B.E., 
said it seemed that for both duties of the trawler the 
biggest possible propeller was required and it there- 
fore followed that gearing was essential. That being 
so it should be possible to make the engine reall 
fast running. It might then be of small dimensions 
so that it could easily be lifted out complete. 
Ricardo had pointed out that the most reliabl 
machinery in public use was the motor omnibus 
engine, and this was due to the fact that its ex- 
amination and overhaul were simple matters. If 
the trawler engine were constructed as a small unit 
so that it could be easily hoisted out and ove! 
hauled, it should be very reliable indeed. With 
regard to the winch, Doctor Stoney had said 
that steam operation was ideal. He thought that, 
if this were so, the necessary steam could ix 
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derived from the oil engine. He wondered, how- 
ever, whether a unit as flexible and easily con- 
trolled as an omnibus engine, gear box and clutch, 
particularly with a fluid flywheel, would not be as 
suitable for winch work as a steam winch. The 
latter would certainly stand bad handling, but the 
traction unit might be equal to the same test. 

In his reply, which was then taken, Mr. Allen said 
he had been dealing with a new subject, and when 
bringiag a new subject to an old industry it was 
necessary to use great diplomacy. As similar 
points had been raised by several speakers, he need 
not reply to them individually. The question of 
speed, he said, was relative, and he asked what 
was meant by high speed. To Wing-Commander 
Cave-Brown-Cave he suggested that the fishing 
industry was very different from the London Pas- 
senger Board. This had an enormous organisation 
for maintenance and repair, but in the case of the 
fishing industry, a large number of the trawlers 
were owned by the men who worked them, It was 
essential to give these men something reliable, as 
their livelihood depended upon it. It would be no 
use offering them an engine running at 1,000 r.p.m. 
With regard to the question of reliability and main- 
tenance, Mr. Allen stated that during the last three 
or four years there had been a revolution in the 
design of Diesel engines. His experience with these 
engines for trawlers extended a little over 3} years. 
They had been fitted with no spare gear and were 
not run by mechanics, but by the men that owned 
them, who might, perhaps, look after them a little 
better for that reason. In the future much higher 
engine speeds might be employed, but we must 
first gain experience and gain it gently. At present, 
it was difficult to get owners to accept the Diesel 
engine; they had steam, and it gave wonderful 
service. It took courage to change over to the 
Diesel engine, but that would come. 


THE COLLECTION AND DISTRIBUTION OF GAS IN 
BULK. 

The next paper taken was that by Professor C. H. 
Lander, C.B.E., and Dr. E. W. Smith, C.B.E., 
bearing the above title. This paper will be reprinted 
ina future issue. It discussed the gradual con- 
solidation of gas concerns and the industry from 
the national point of view. A condensed abstract 
of it was read by Professor Lander and a brief 
discussion ensued. 

Sir Henry Fowler, K.B.E., said he lived in one of 
the areas in which coke-oven gas was supplied for 
domestic use after it had been conveyed a great 
As a householder he had found it very 
satisfactory. He felt that work was being done on 
the right lines and that every consideration should 
be given to the matter nationally. He appreciated, 
however, the difficulty of dealing with both municipal 
corporations and companies. He mentioned a 
scheme which Messrs. The Cheltenham Gas Company 
had in hand for supplying the surrounding villages 
and referred to the advantages to the villages of 
having a convenient source of heat supply. 

Dr. J. S. Owens raised the question of the vul- 
nerability of a grid scheme, pointing out that a 
network of pipes would present an excellent target 
for attack. He agreed, however, that the matter 
should be dealt with nationally. 

Professor Baily said that some forty years ago 
he had suggested that gas could be distributed very 
economically in comparison with electrical distribu- 
tion as it was at that time. He had then been 
told by gas engineers that it was impossible to 
employ pressures of the order of 30 Ib. per square 
ich on account of the leakage from mains. He had 
recently made some calculations which showed how 
cheaply power could be transmitted by gas at 100 Ib. 
per square inch. The fact that gas could be stored 
in holders was a great advantage. Gas, in fact, had 
many advantages. He used both gas and electricity 
himself, and suggested that neither should supplant 
the other, but each should be used for that service 
for which it was best suited. Referring to the 
difficulty with regard to municipalities, he instanced 
a case in which a corporation gas department had 
refused to take a supply of coke-oven gas although 
it had been offered to them at a lower cost than that 
at which they could produce gas themselves. As 
was the case with many other commodities, the cost 


distance. 


part of the cost to the consumer, and the distribu- 
tion problems were those which should be tackled 
at the present time. 

Dr. E. W. Smith, C.B-E., joint author of the 
paper, then replied to the points raised in the 
discussion. He said that Dr. Lander and he felt 
that the subject was one which should be given an 
opportunity for discussion. In America, with 
natural gas, pressures of many hundreds of pounds 
per square inch were used on thousands of miles 
of pipe lines. In that case, however, the pressure 
was available at the source, so that no energy had 
to be expended on compressing the gas, and more- 
over, its calorific value was twice that of ordinary 
gas. The cost of distribution was therefore low. 
In this country small mains and high pressures would 
not be so economical as larger mains and lower 
pressures. On the question of leakage mentioned 
by Professor Baily, he said the products of gas were 
such that the slightest leakage could not be tolerated. 
In Birmingham, where pressures from 5 lb. to 25 Ib. 
per square inch were employed, constant testing 
and supervision was necessary for this reason. 
Dr. Lander and he had not proposed national grids. 
They did not regard them as necessary or econo- 
mical. What they proposed was national direction 
and that the country should be divided into zones 
for gas distribution. It would be possible in this 
way to make the general charge for gas much less. 
Another method of distribution which had been 
proposed was to compress gas into cylinders at 
pressures up to 5,000 Ib. per square inch and 
transport these cylinders on trailers to distant 
villages where they would be discharged into 
holders. Economically the system would be entirely 
practicable, and distribution in this way would be 
cheaper than employing a network of mains. With 
regard to the question of vulnerability which had 
been raised, it was not proposed to use super-gas 
stations or to have the gas distributed over very 
long distances. It had been shown that the reason 
that the distribution of gas was not as cheap as it 
might otherwise be was that coke had to be taken 
to the same centres as those in which the gas was 
used. For distances exceeding about 20 miles 
it was nearly always cheaper to transport coal, 

(To be continued.) 








THE INSTITUTE OF METALS; 
MANCHESTER MEETING. 
(Continued from page 255.) 

CONTINUING our account of the twenty-sixth 
annual autumn meeting of the Institute of Metals, 
held in Manchester, from September 3 to 6, we have 
now to deal with the proceedings of the second day, 
Tuesday, September 4. When the members 
assembled at 10 a.m. at the College of Technology, 
Sackville-street, Dr. H. Moore, the President, again 
oceupied the Chair. The Lord Mayorof Manchester, 
Alderman Joseph Binns, M.B.E., in extending a 
civic welcome to the Institute to the City, referred 
to the remarkable developments which had taken 
place in metallurgy during the past fifty years. 
He recalled that forty years previously he had 
bought an ingot of aluminium for experimental 
purposes. This metal, in those days, was not 
known to the general public and its price was very 
high. He had had to.pay for his ingot at the rate of 
6s. per pound, and had purchased it from a firm of 
aluminium manufacturers in Patricroft, Man- 
chester. Although he had not been able to carry 
his investigation very far the experience gained had 
proved of service when, in later years, he became the 
manager of a small brass foundry and engineering 
shop. In returning thanks, Dr. Moore stated that 
the last meeting of the Institute held in Manchester 
has taken place in September, 1923. It was also 
interesting to recall that the second autumn meeting 
of the Institute had taken place in Manchester in 
1909, the first having been held in Birmingham 
in the previous year. History was repeating itself, 
for the twenty-fifth autumn meeting had taken 
place in Birmingham last year, and now the twenty- 
sixth was being held in Manchester. This last city 
had been the birthplace of the Institute of Metals. 
A small body of enthusiasts had met in St. Ann’s- 
street in February, 1908, and it had been at that 





of distribution of gas was responsible for the greater 


been discussed seriously for the first time. The 
two leading spirits had been the late Mr. W. H. 
Johnson, of the firm of Messrs. Richard Johnson and 
Nephew, Limited, and Professor (now Sir Harold) 
Carpenter, F.R.S., then professor of metallurgy in 
the University of Manchester. 

The minutes of the previous meeting having been 
dealt with, the secretary read a list of the names of 
the members, nominated by the Council, to be 
balloted for in connection with the election of 
officers for the year 1935-36. Among the nomina- 
tions were, as President, Dr. Harold Moore; as 
vice-presidents, Mr. W. R. Barelay and Dr. C. H. 
Desch, and as members of Council, Lieut.-General 
Sir J. R. E. Charles, Engineer Vice-Admiral Sir R. B. 
Dixon, Dr. R. Genders, Mr. A. H. Mundey, the 
Hon. R. M. Preston, and Mr. H. B. Weeks. The 
President stated that the result of the ballot would 
be declared at the Annual General Meeting, to be 
held in London on March 6 and 7, 1935. He also 
announced that Professor W. L. Bragg had agreed 
to give the May Lecture next year; the subject, 
however, had not yet been chosen. The President’s 
last announcement was to the effect that next year’s 
autumn meeting would be held in Newcastle-upon- 


Tyne. 
DEFORMATION TESTS ON WHITE BEARING METALS, 


The first four papers on the agenda dealt with 
various deformation tests carried out on white 
bearing metals and were taken together for the 
purpose of discussion. The first paper was entitled 
“The Improvement of White Bearing Metals for 
Severe Service: Some General Considerations,” 
and was by Mr. D. J. Macnaughtan, who read it in 
abstract. Mr. Macnaughtan stated that the success 
of a bearing metal in practice depended largely on 
its being able to accommodate itself to changes in 
load, and in accommodating themselves to such 
changes white metals possessed important advantages 
over other materials. If the changes demanded 
| were unduly severe, however, it appeared that white 
|metals as well as other alloys were liable to suffer 
| from fatigue-cracking. After a period of service 
under pulsating stress and high temperature, 
| numbers of fine cracks appeared on the surface of the 
| bearing and spread in all directions to form a net- 
| work similar in appearance to a tesselated pave- 
|ment. For some considerable time the bearing 
continued to run in this condition without over- 
heating or other difficulty, but eventually the cracks 
spread laterally below the surface of the metal, and 
when one or more pieces became detached the 
bearing failed by increase of friction and overheating 
produced as a consequence of the destruction of the 
surface and faulty flow of oil in the irregular film. 
The bearing melted out. The manner in which 
cracks formed in a network on the surface of a white 
metal appeared to be entirely consistent with the 
idea that tension acted both longitudinally and 
| circumferentially. No evidence had appeared, 80 
| far, that the location of the cracks was related to 
| macrostructural features, and the pitch of the net- 
work seemed to be governed by mechanical con- 
|siderations. When any one crack formed and 
‘opened, the tension was relieved in the immediate 
| vicinity, being absorbed by shear stress between 
the white metal and liner. As a consequence of 
this relaxation, the next crack formed at a distance 
such that tension was present in sufficient degree 
to affect the fatigue limit adversely. The evidence 
appeared to support the view that the cracks 
originated at, or very near to, the surface, and that 
they were caused by fatigue under the action of 
wide variation of normal pressure coupled with 
circumferential and longitudinal tension. 

Improvement in service behaviour might be 
secured by diminishing the intensity of the stresses 
in the metal by modifications in certain features of 
design or in the material used for the liner, or by 
increasing the fatigue-resisting properties of the 
white bearing metal. In some preliminary work the 
effect of imcreasing the antimony content in a 
series of tin-base alloys in which the copper content 
was kept constant had been investigated. It 
appeared that there was an increase in the fatigue- 
resisting properties as the antimony content was 
raised to about 8 per cent., above which the rate 
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the addition of 1 per cent. of cadmium to copper- 
antimony-tin alloys with a constant copper content 
(approximately 3-5 per cent.) increased the Brinell 
hardness number and the ultimate tensile strength 
of the material. Actual determination of the 
fatigue limit of the alloy containing 3-5 per cent. 
of copper and 7 per cent. of antimony, made by 
Professor B. P. Haigh, had shown that the addition 
of 1 per cent. of cadmium increased the fatigue 
limit from 2-07 tons to 2-47 tons on a 20 million 
cycle basis. This improvement indicated the 
desirability for further investigations on the effect, 
not only of cadmium, but of other elements in the 
tin-copper-antimony alloys. 

\ series of three papers on ‘ The Behaviour of 
White Bearing Metals when Subjected to Various 
Deformation Tests"’ then followed, each being 
presented in turn. The first, entitled “ Part 1. 
Indentation Tests,” was by Mr. A. 8. Kenneford 
and Dr. H. O'Neill, and was read by Mr. Kenneford. 
The authors stated that the effect of viscous flow, 
ageing, and prolonged heating on the resistance to 
indentation of tin- and lead-base bearing metals 
had been investigated. Flow tests with a 120-deg. 
steel cone at 19 deg. C. and 96 deg. C. had shown 
that Babbitt metal containing | per cent. of cadmium 
and 2 per cent. of nickel, or a lead-alkali bearing 
metal, gave better indentation results than a plain 
Babbitt alloy. The hardness of the different 
metallographic constituents of bearing metals and 
their softening on heating to 100 deg. C. had been 
measured by scratch and micro-indentation tests. 
The matrices lost 40 per cent. to 45 per cent., 
and the cuboids 20 per cent. of their hardness, but 
the cuboids in a Babbitt remained somewhat harder 
than those in a lead-base alloy. Two new simple 
tests were suggested; in the first a lubricated 
60-deg. conical casting of the alloy was flattened 
under a 100-kg. load for 30 seconds and the Mallock 
hardness number determined. Mallock’s hardness 
test* consisted of loading a conical specimen against 
a smooth, hard plate and measuring the diameter 
d of the flat produced on the point of the cone, 
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Mallock number M 
L being the load. By increasing the duration of 
loading a flow index might be measured ; then, by 
compressing until cracks appeared on the extruded 
edge, the ductility of the specimen and its cracking 
stress might be measured. At room temperatures 
the lead-base alloys showed relatively low ductility, 
and this agreed with their low work-hardening 
capacity as determined by specially conducted ball 
tests and repeated impact tests with the scleroscope. 
The second method employed an instrument similar 
to the Herbert pendulum, and measured the damping 
effect. It could not only be used to give rapid 
indications of hardness at different temperatures, 
but to the effect of different 
lubricants. 

A brief account of an X-ray examination of the 
phases in Babbitt metal, and of the age-hardening 
of cast lead-alkali alloy, by Mr. G. 8. Farnham, was 
given in an appendix. 

The second paper of the series, namely, “ Part IT. 

Tensile Tests,” in the absence, in America, of its 
author, Mr. R. Arrowsmith, was read by Mr. H. 
Greenwood. The author stated that the tensile 
properties of white-metal specimens, prepared by 
gravity die-casting and without any machining, 
had been determined at room temperatures on a 
Hounsfield tensometer. With this apparatus the 
load was applied to the specimen through a screw- 
and-lever mechanism, operated by turning a handle. 
The specimens were 0+ 226 in. in diameter and had 
a gauge length of 0-884 in. Various casting con- 
ditions had been examined for each alloy. Babbitt 
metal with additions of cadmium gave the highest 
values of limit of proportionality and ultimate 
stress. The greatest ductility had been obtained 
from an alloy containing 88-80 per cent. of tin, 
7-14 per cent. of antimony, and 3-74 per cent. of 
copper. 

The last of the three papers dealing with deforma- 
tion tests on white bearing metals was by Mr. H. 
Greenwood, and was upon the subject of “ Pounding 
Tests.” The author, who presented the paper to 
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| the meeting, stated that a modified form of the 
Stanton repeated-impact testing machine had been 
employed for his tests. The apparatus for holding 
the normal Stanton specimen had been removed 
from the anvil, the steel weight on the hammer had 
been replaced by lighter lead ones, and by altering 
the gearing on the machine the frequency of the 
blows had been increased to 250 per minute. Eight 
different white-metal bearing alloys and a lead- 
alkali alloy, cast under various conditions, had been 
tested at 18 deg. C., 100 deg. C., and 150 deg. C. 
A Babbitt metal with an addition of cadmium had 
given the greatest resistance to pounding. Unless 
the yielding stress of the material were exceeded, 
no permanent deformation would result from 
pounding, and since this alloy had completely 
resisted the hammering, its yield-point should be 
higher than that of any of the alloys tested. 

Professor F. C. Thompson, in whose department 
most of the work described in the last three papers 
had been carried out, was invited to open the dis- 
cussion. He stated that there was probably no 
large group of metallurgical materials about which 
so little was known as the bearing metals. The 
present researches were definitely preliminary in 
character, but this work had been necessary so as to 
obtain a basis line for future investigation. Certain 
types of cracking, particularly in aero-engine bear- 
ings, had been ascribed to fatigue in Mr. Mac- 
naughtan’s paper. While there was no reason to 
doubt that conclusion it was somewhat difficult to 
visualise the manner in which fatigue was set up 
and Mr. Macnaughtan’s plausible explanation was 
well worthy of study. Viewing the results of the 
researches as a whole, three lines of future work on 
bearing metals suggested themselves. In the first 
place, the fatigue properties required investigation, 
and secondly, the thermal properties of these mate- 
rials should be determined. Finally the question of 
the anti-friction characteristics needed to be 
investigated. While the papers by Messrs. Arrow- 
smith and Greenwood represented work of a pre- 
liminary and exploratory character, it had already 
led to valuable results. This was particularly the 
case in connection with the beneficial effect of small 
additions of cadmium. It should be emphasised, 
however, that they did not claim in any way the 
credit for the introduction of this metal into the 
alloys under consideration. Investigations on the 
specific heat, the thermal expansion and the con- 
ductivity of these alloys were now practically com- 
plete and would prove of great interest to metal- 
lurgists when published. 

Mr. A. J. Murphy said that bearing in mind the 
enormous tonnages of anti-friction alloys con- 
sumed annually, the Institute had perhaps been 
somewhat remiss in giving attention to their in- 
vestigation. In a way, the four papers now under 
discussion constituted propaganda for the use of 
tin; so long, however, as papers on the subject 
reached the high standard of the present contribu- 
tions even the most academic member could have 
no cause for objection. When the results obtained 
in practice were compared with a consideration of 
the fatigue strength, tensile strength, hardness, &c., 
there was no doubt that the 92-per cent. tin, 4-per 
cent. antimony, and 4 per cent. copper alloy was 
one of the best for thin linings in connecting rods, 
yet, if the figures for Brinell hardness, fatigue and 
tensile strengths, and behaviour in pounding tests 
of the alloy were considered, it ranked extremely 
low in the list of the available materials. It was 
necessary, therefore, to distinguish carefully between 
thin and thick linings of bearings. The soft very 
high tin alloys generally were not the most successful 
in the heavier bearings. 

Mr. J. Cartland stated that in the 54 volumes so 
far published by the Institute of Metals only six 
papers could be directly connected with the subject 
of bearing metals. On the other hand, useful data 
had been published by the American Society for 
Testing Materials, the American Bureau of Stand- 
ards and other bodies. Mr. Macnaughtan had 
described the breaking up of a bearing metal and 
had attributed this to fatigue. The question was 
whether this was really due to fatigue. In a lecture 
recently delivered to the London Local Section of 
the Institute, Mr. Murphy had attributed failure to a 
' brittle tin-iron compound between the white metal 


and the steel. There was no doubt that when white 
metal was cast on to steel this brittle tin-iron 
compound was formed. There was, however, no 
definite chain of evidence connecting this compound 
with fatigue failure ; the evidence was only circum- 
stantial. It would be advisable therefore for the 
whole issue to be cleared up. There was a gradual 
accumulation of evidence that similar fatigue 
cracking took place in bearings in which flexur 





| was definitely excluded. An electric-traction engin- 
|eer who had brought cases to his notice was quite 
| confident that flexure was absent, yet the “ crazy 
|pavement” effect had occurred quite regularly. 
This same effect had been noticed in the bearings 
|of a marine Diesel engine in which no flexure took 
| place. Mr. Macnaughtan had brought forward a 
jnumber of explanations to account for the phe- 
nomenon, the last of which stated that tension was 
set up when the white metal cooled after solidifica- 
tion, or subsequently, and the stress that might be 
|produced in this manner was considerable. He 
|(Mr. Cartland) thought that, probably, there was 
no need to go further than this coefficient of con- 
traction on cooling for the explanation. Con- 
siderable tension was left in the white metal and, 
when in service, this tension was relieved by the 
formation of cracks. He was quite in agreement 
with Mr. Macnaughtan’s remarks regarding the 
fact that the cracks were unrelated with the 
structure. The addition of cadmium gave interest- 
ing results and the laboratory tests showed that 
this alloy possessed great possibilities which justified 
a practical trial. One or two users of bearing metals 
were actually testing it out on a commercial scale. 

Dr. Moore stated that the Institute of Metals was 
fully alive to the importance of investigating the 
bearing metals; it was the members who wrote 
papers who had neglected the subject. Mr. R. 
Chadwick, who spoke next, stated that in its early 
life the bearing was subjected to battering involving 
surface deformation until it took up the contour of 
the shaft. A direct investigation of the effect of 
cold work on some of the alloys might therefore have 
yielded interesting and informative results because 
the alloys behaved, on rolling, much in the same 
way as the eutectics discussed by Mr. Pearson at 
the last Institute meeting. In Part ITI the authors 
had made what he considered to be a most notable 
discovery, namely, that the addition of cadmium to 
a high tin-antimony-copper alloy suppressed the 
cuboids of antimony solid solution, and the alloy 
obtained, although harder and less ductile, yet 
withstood pounding to an increased extent. 

Professor D. Hanson stated that he had applied 
himself to finding out how steadily-applied pro- 
longed stresses might bring about the failure of a 
bearing. Mr. Macnaughtan’s statement that con- 
traction stresses between the white metal and the 
shell might impose very high stresses on the bearing 
indicated that creep phenomena might enter into 
the failure of linings. Hence it was important to 
study the type of crack produced and study it at 
its beginnings. Mr. Macnaughtan had said that the 
cracks bore no relation to the structures of the alloys. 
If, however, creep stresses were causing the cracking, 
the grain boundaries would be involved and it 
would be necessary to develop an entirely new 
technique in the metallography of bearing metals. 
The “crazy pavement” effect and the falling out 
of pieces tended to be similar to what occurred in 
creep-stress failures; he was not suggesting, how- 
ever, that fatigue action was not important. While 
the short-time tests which had already been done 
were important, creep tests would probably be far 
more usefui. 

Mr. H. Sutton stated that bearing performance 
was closely connected with the subject of lubrication, 
and that research work on lubrication and lubricants 
appeared to have been very fruitful. This was 
case in which the engineer and the metallurgist, 
working side by side, and with combined forces, 
could succeed when either, proceeding separately, 
could not. The present tendencies to increas 
revolutions and compression ratios had brought 
forth a long procession of failures of “ big ends. 
Mr. Macnaughtan had referred to the “ superio! 
merits of tin-base alloys, particularly at elevated 
temperature.” Personally, he felt that the tem 
peratures at which tin-rich bearings would operat 
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satisfactorily would be better described as “‘ mode- 
rately raised temperatures.” On this point the tin- 
rich alloys must be treated cautiously as the range 
of operating temperatures was narrow. He was 
pleased to see reference made to the fact that friction 
was an important source of heat and this indeed 
seemed to be the case in well-lubricated bearings. 
Heat also reached the bearings in internal-combus- 
tion engines by way of the piston and connecting rod, 
and also by way of the oil. Some aircraft engines 
worked with oil temperatures approaching 100 deg. C. 
From practical experience, it would appear that the 
strength of the layer of white metal, from the point 
of view of resistance to deformation and displace- 
ment under working conditions, was greatest when 
the layer was very thin. The best results were 
obtained when the bearing shell, or backing, was 
sufficiently strong to bear the highest working loads 
without flexing appreciably. Flexing of the shell 
had been the cause of much of the trouble with big 
end bearings. The influence of carbon particles in 
the oil appeared worthy of some attention. The 
working surface of a well-used white-metal, big-end 
hearing frequently looked more like a piece of fine- 
grained stone than metal. It would appear that 
particles of carbon were worked into the surface 
and remained firmly embedded in it. It was known 
that white-metal bearings could run comfortably 
in an engine which had its crankcase full of “ dirty ” 
oil, whereas, for example, lead-bronze bearings 
would require cleaning of dirty oil. The question 
was, therefore, whether white-metal bearings were 
improved by the presence of free carbon in the oil, 
and this question appeared to be worthy of careful 
consideration. 

Mr. A. H. Mundey said that he had felt for a 
long time that the theory that the trouble was due 
to a hard tin-iron alloy at the junction of the steel 
and bearing metal was hardly satisfactory. Turning 
to the question of substitutes: it was possible to 
have substitutes for the tin-base bearing metals, but 
the man who had to make the bearings should not 
be forgotten. These had to be made at sea and 
in other places, often in difficult circumstances, and 
it was absolutely necessary to have a metal which 
would run easily. Some of the substitutes proposed 
did not possess this property. 

Mr. H. L. Evans stated that he was mainly 
interested in the development of certain cadmium- 
base bearing alloys. In the earlier stages of the 
work he had become familiar with the peculiar 
form of cracking mentioned in the researches. 
Fortunately, they were now less frequent, but he 
fully endorsed the view that contraction stresses 
were mainly responsible. In metalling semi- 
cylindrical bearing shells, a measure of the degree 
of contraction was obtained by the resultant 
‘pinch ” across the horns of the shell. It had been 
found that prolonged annealing, at a temperature 
at which the metal possessed a fair degree of plastic 
flow, considerably relieved the “pinch” and 
resulted in much greater freedom from fatigue 
cracking in service. Contrary to Mr. Macnaughtan’s 
findings, his experience had shown that the location 
and direction of the cracks were related intimately 
to the structure (although, incidentally, he was in 
agreement with him that they commenced at the 
surface and not at the bond). It would seem that 
fatigue stresses, in such a material with constituents 
ot widely differing properties, must necessarily be 
influenced by the size, shape, and distribution of 
the hard constituent particles, thus giving local 
concentration of stress. Mr. Macnaughtan had 
stated that cadmium-base bearing alloys presented 
much greater difficulties in casting on steel and 
bronze liners than was the case with tin-base alloys. 
rhis trouble, however, had now been eradicated by 
the development of suitable bonding alloys. 

Mr. R. W. Bailey, referring to the paper by 
Messrs. Kenneford and O'Neill, stated that the 
subject of the flow or creep of bearing metals was 
of considerable practical importance in the case of 
high operating temperatures, and the results of 
their indentation tests were of interest, particularly 
ifthey could be correlated with creep as it was more 
‘ommonly understood. The cone test lent itself 
very well for this purpose, because it might be taken 
that with varying depth of penetration the stress 
distribution in the metal might be regarded as 





similar. The results of tensile creep test on steels, 
particularly when the double logarithmic method 
of plotting was employed, as adopted by Norton 
in the United States, showed that at the same 
temperature the creep rate was proportional to 
(stress)", Or, if r= creep rate, f = tensile stress, 
and a and = constants 
r=af" ° (1) 

It was extremely prohable that such a law might 
be applied generally to metals with constants a 
and x appropriate to a specific case. It wasnecessary 
to bear in mind that creep was due to shear stress, 
and, in a tensile test, of course, the shear stress 
would be directly proportional to the stress f. 
In the case of the cone indentation test under a 
constant load, the shear stresses would be inversely 
proportional to the area of the base circle of the 
conical indentation. If ¢ = time and x = diameter 
of impression, it would be seen that in applying 
equation (1) 


°é dx 
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and therefore, 
dz ab . 
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Where a related to the material as in equation (1) 
and b was a constant which depended upon the 
form of the cone and the stress distribution in the 
material, which might be taken to be the same 
for a given apparatus. Integrating (2) gave 





~2n 
. = abt 
2n 1 
a 
2=([(2n+1)ab])%*%+1_ +! | (3) 


Evidently the relation (3) corresponded with the 


expression d=ct* used by the authors. It 
followed that 
& = —— or, n = a tes . (4) 
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from which it would be found that 
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It was of interest to apply relation (4) to the 
authors’ tests. Common values of s appeared to be 
0-03-0-07; these gave values of n of 16-1-6-7 
respectively. Tensile creep tests on carbon and 
low-alloy steels gave values of m of 5-8 and in 
austenitic steels it had higher values of the order 
of 10-15. There was thus interesting correspondence 
in the order of magnitude of n of creep tests on steel, 
and those deduced from values of s obtained in 
indentation tests upon bearing metals. Irre- 
spective of values, it might be taken that the 
existence of the relation d= c#* in indentation 
tests indicated the corresponding existence of the 
relation (1) for tensile creep tests. Research should 
enable the results of one test to be interpreted 
quantitatively in terms of the other test. 

In a very brief reply, Mr. Macnaughtan stated 
that the discussion had made clear the necessity 
for fundamental researches. Mr. Murphy had 
drawn attention to the good properties in service 
of the 4 per cent. antimony, 4 per cent. copper alloy 
in spite of its low fatigue properties. In the United 
States, however, a good deal of evidence had been 
accumulating to show that this alloy was not as 
good as material in which the antimony content 
had been raised, and higher fatigue figures obtained. 
In answer to Professor Hanson’s alternative ex- 
planation, he would like to say that these failures 
occurred in a short time, and, in that short time, the 
effect of creep was not likely to be of importance. 
He agreed, however, that deeper metallographic 
study was necessary to solve the problems involved. 
In view of the advanced hour, the other authors of 
the papers on bearing metals were asked to reply 
in writing. 


(To be continued.) 


MODERNISATION OF THE TYNESIDE 
ELECTRIFIED LINES. 


ELgcrric working was introduced in the Newcastle- 
on-Tyne area of the London and North-Eastern Railway 
as long ago as 1904, and with the passage of time and 
particularly owing to the gradual increase in the traftic, 
modernisation became desirable. The electrified sec- 
tion extends eastward from Newcastle and serves 
the area on the north of the Tyne ; Tynemouth, Culler- 
coats and Whitley Bay on the coast; and an inland 
area served by the return line from Whitley Bay to 
Newcastle, which passes through Monkseaton, Benton, 
Gosforth and Jesmond. The district in the neighbour- 
hood of Monkseaton is rapidly being built-up and part 
of the modernisation work which has been carried out 
is the building of a new station at West Monkseaton 
to improve the facilities in that area. 

The increase in the weights of the trains, which had 
followed the growth in the traffic, caused severe 
voltage drop on certain sections of the distribution 
system with unfavourable effect on the speed and light- 
ing of the trains, and to meet these conditions two 
new sub-stations have been built, at Earsdon Grange 
and Gosforth East. These new stations are of the full- 
automatic type and are remote-controlled from two 
of the original sub-stations, so that it has not been 
necessary to increase the operating staff. At times of 
light load, the automatic stations are shut down, 
but can be started up by distance control in a few 
minutes as a heavier load comes on. The question 
of voltage drop is also being dealt with by the replace- 
ment of the conductor rails by others of larger section 
on the portions of the line carrying the heaviest traffic. 
Rails of 50 per cent. larger cross-section have already 
been laid on the heavy gradients near Jesmond and 
Backworth and other parts of the system will be dealt 
with in the same way in due course. Operating 
facilities have also been increased by re-arrangement 
of the tracks in the North Shields tunnel and by the 
institution of either-way working between Central and 
Manor stations. Track-circuiting is also being intro- 
duced on certain sections of the line in conjunction 
with other signal improvements which are calculated to 
increase traffic-handling capacity. 

The electrification as originally carried out utilised 
a 40-period supply which at that time was the standard 
in the North-Eastern Area. A change-over to 50 
periods has, however, now been made, following the 
adoption of this periodicity as the standard for the 
whole country, and all the original rotary-converters 
and transformers are being replaced by new plant of 
modern type. A large proportion of the electric 
rolling stock is also being replaced, while the remainder 
is being re-conditioned and fitted with new electrical 
equipment and electro-pneumatic brakes. The new 
stock will consist of 44 twin motor-trailer units and 
three motor vans. One existing van will be re-equipped 
electrically, while 35 existing motor and trailer coaches 
will have new electrical and brake equipment and will 
be reconstructed as eight four-coach units and three 
double-driving vehicles, A six-coach trailer set of com- 
partment stock will be modified for electro-pneumatic 
brake operation. The new stock will be of steel of the 
open saloon type with bucket seats and sliding doors 
at each end. When the conversion is completed, the 
trains will have a speed and acceleration which will 
enable them to maintain a suburban service comparing 
favourably with any other in the country. 








Tue Late Mr. J. T. Movutp.—-We note with regret the 
death on September 6, of Mr. John T. Mould. Mr. Mould, 
who was 73 years of age, was a director of Messrs. Igranic 
Electric Company, Limited, 147, Queen Victoria-street, 
London, E.C.4. He received his early training with 
the Lancashire and Yorkshire Railway Company, in 
Manchester, and, in 1891, entered the employ of Messrs. 
J. H. Pickup and Company as sales engineer for the 
Yorkshire area. Eight years later he entered the 
electrical department of Messrs. The Sturtevant Engineer- 
ing Company, Limited, and, with the late Mr. A. H. 
Adams, commenced to develop the sale of electric-motor 
controlling apparatus. In 1905, Mr. Adams formed the 
firm of Messrs. Adams Manufacturing Company, Limited, 
thus making the nucleus of the present Igranic factory at 
Bedford. The electrical switchgear business was acquired 
from Messrs. Sturtevant and Mr. Mould was —— 
sales engineer. The firm of Messrs. Igranic Electric 
Company, Limited, was constituted to take over Messrs. 
Adams Manufacturing Company in 1913, and the Bedford 
Works and electrical-engineering branch of the Adams 
Company were purchased. Mr. Mould was appointed 
sales manager to the Company, a position he continued 
to hold until his death. He was appointed a director 
of the Company in June, 1933. Mr. Mould had served 
on committees and panels of the British Electrical and 
Allied Industries Manufacturers’ Association, the 
Federation of British Industries, and the British Stand- 
ards Institution. In 1925, he played an active part in 
the formation of the Radio Manufacturers’ Association 
and had been a trustee and member of the executive 
council since its formation. He was vice-chairman of the 


Association in 1928, chairman in 1929, and, since 1930 





had been a vice-president. 
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SCOTTISH HYDRO-ELECTRIC 
STATIONS.* 


By W. T. Havcrow, M.Inst.C.E., M.1.Mech.E., 
M.Inst.W.E. 

Tue British Isles in comparison with other countries 
are not endowed with large potential water-power 
resources when considered in relation to the population, 
and the major sources are situated at some distance 
from the great industrial centres, which have grown 
up in the vicinity of the extensive coal measures. 

It is only during the last thirty years or so that 
engineers have realised the possibilities of the natural 
water resources of this country. Prior to this, power 
from water was confined to water wheels and small 
turbines of which a large number existed in many parts 
of the country. They were used chiefly for milling and 
for the production of textiles, for which a small 
quantity of cheap power was required ; thus although 
the number of power plants was large, the aggregate 
power was small. 


G. 
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water supplies largely absorb the run-off from the 
higher catchment areas. The possibilities of harnessing 
the exceptionally high tides which occur in the Severn 
Estuary have interested engineers for many years and 
a« number of schemes have been prepared, but so far 
no commercial proposition has been evolved. Small 
uncontrolled river schemes have been operated for a 
number of years on the rivers at Chester, Worcester 
and Salisbury. 

North Wales possesses a large area of mountainous 
country but, as in the case of England, much of the 
available water is taken for the supply of cities and 





Northern Ireland in 1923. In the same year another 
scheme in connection with the River Liffey was put 
before the Parliament of the Irish Free State, but for 
various reasons neither scheme was proceeded with 
Scotland.—Scotland has the largest potential out put 
of power from water, and the accompanying map shows 
the location of the various stations constructed or 
projected. The principal topographical features of 
Scotland are ranges of mountains 3,000 ft. to over 
4,000 ft. high, lying to the north, centre and west, 
with undulating country in the eastern and southern 
The prevailing winds are from the south- 





sections. 











Schemes for water-power development were put 
forward from time to time, but met with little success. 
In 1918 a committee was appointed by the Government 
to examine and report upon the water power resources 
of the United Kingdom and the extent to which they 
could be made available for industrial purposes.” This 
Committee undertook a comprehensive survey of the 
question and in their final report published in 1921 
stated that : 

«The water power resources of Great Britain are to 
be regarded as of such importance to the nation that 
their development should be effectively regulated that 
they may be utilised to the maximum extent and best 
advantage.”’ 

The information collected by the Committee was based 
to a large extent on preliminary studies of various 
schemes and subsequent investigation has shown that 
the following figures for aggregate power, which were 
published in their report, will be considerably ex- 
ceeded :- 


kW 
Scotland 217,965 
Ireland .. bec 113,000 
England and Wales 56,340 


387,305 of 
continuous output. 


Total 


The capacity of the plant in any station depends 
upon the load factor. In this paper the unit of continu- 
ous output is used for the purposes of comparison. 

As a result of the publicity given by the Water Power 
Resources Committee’s report to the possibility of 
water power development, no fewer than four schemes 
described in the report were the subject of bills in 
Parliament between 1921 and 1923. The constitution 
in 1926 by Act of Parliament of the Central Electricity 
Board to organise the centralisation of power-producing 
plants and to develop a connecting network of high 
tension lines throughout the country, popularly known 
as the “ Grid,” has further accelerated the development 
of certain of the water-power schemes by bringing 
them within the bounds of economic development for 
general purposes. The Galloway Scheme is a typical 
case. In this instance almost the whole output will 
be exported through the grid to Central Scotland and 
North-west England, as the development could not 
have been justified on purely local considerations and 
requirements. 

The following Table is a brief summary of the princi- 
pal developments in Scotland in operation or proposed. 
The numbers show the location of the various power 
houses on the accompanying map : 

Jn Operation or under Construction : 


kW 
Foyers (8) 5,000 
Kinlochieven (12, . 22,000 
Clyde Valley (18 and 19) 10,000 
Loch Luichart (2) ‘ 1,200 
Lochaber Scheme (11) 80,000 
Grampian Scheme (15 and 16) 30,000 
Galloway Scheme (20, 21, 22, 23 
and 24) 21,500 
169,700 
I *roposed : 
kW kW 
Glen Affric (3, 4, 5, 6 and 7) 59,000 
Loch Quoich (9 and 1() 41,600 
Grampian Scheme (13 and 14) 10,000 
Smaller schemes, including Loch 
Shin (1) and Loch Awe (17) 45,000 


155,600 


325,300 


Total 


England and Wales.—England is a flat country, and 
does not lend itself naturally to the development of 
water power on a large scale. The proportion of high- 
lying ground is small and in consequence its principal 
rivers run to the sea on easy gradients. Moreover the 
country is highly developed and domestic and public 
* Paper read before Section G of the British Associa- 
tion at Aberdeen on Thursday, September 6, 1934. 
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towns. Furthermore, the character of the country is ; west, bringing moisture laden clouds from the Atlantic: 


such that large quantities of water cannot be impounded 
without building costly dams and flooding land which 
is already developed. There are, however, three water 
power stations at Dolgarrog, Cwm Dyli and Maentwrog, 
the combined output of which is about 10,000 kW. 

Ireland.—A large part of Ireland is very flat and lies 
at a low level and in consequence has slow-flowing 
rivers, the banks of which are subject to extensive 
floods in times of high rainfall. 

The River Shannon is the largest river in Ireland 
and has a catchment area of 4,550 square miles, repre- 
senting one-eighth of the total area of the country. 
Its length is 160 miles. For a distance of 125 miles 
above Killaloe, its fall is about 55 ft., while in the 
15 miles between Killaloe and the tidal estuary, the 
fall is over 90 ft., and it is in this section that an impor- 
tant power plant has been constructed. The first stage 
of development is capable of generating about 17,200 
kW at the power house and when the scheme is fully 
developed the output will be about 26,000 kW. 

A scheme for the construction of a power station on 
the River Bann was put before the Parliament of 








which produce a general average rainfall on the High- 
lands of about 80 in. per annum, with a maximum of 
164 in. on top of Ben Nevis. In the Highlands there 
exist a large number of lochs up to 1,200 ft. above sea 
level, most of which can be readily adapted as storage 
reservoirs, and this fact, coupled with the suitability 
of the topographical features and the high average 
annual rainfall, makes this part of the country 
eminently suitable for the development of water power. 

Many difficulties have to be faced when promoting 
hydro-electric schemes in Great Britain, and the 
opposition of landowners is one of the chief obsta: les 
to be overcome, considerable sums of money being 
requested as compensation for interference with their 
estates. The sporting rights for salmon fishing and ceer- 
stalking are highly rented, although actually th: land 
values in the Highlands of Scotland are generally low. 
Whilst the construction of dams and aqueducts 
being undertaken, rentals of salmon rivers and deer 
forests may to some extent be affected and questions 
of compensation may arise. Dams and other obstru 
tions cannot be built in salmon rivers until fish ladder 
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or other suitable apparatus have been constructed to the 
requirements of the Scottish Fishery Board and other 
authorities responsible for the maintenance of salmon 


life. 

While hydro-electric works may be carried out by 
agreement with landowners in cases where no other 
interests are affected, it is necessary to apply to Parlia- 
ment for an Act authorising the construction of such 
works where other interests are involved and probably 
also if authority is sought to generate and distribute 
electricity produced by means of the water power. 
Any such Bill would be considered by Committees of 
both Houses of Parliament. 

In Scotland the procedure would be by petition to 
the Secretary of State for Scotland for a Provisional 
Order and while previous to the passing of the Private 
Legislation Procedure (Scotland) Act, 1933, any Pro- 
visional Orders dealing with the generation and supply 
of electricity were required to proceed by Private Bill, 
. hydro-electric scheme can now proceed by way of 
Provisional Order, unless in the opinion of the chairmen 
of the two Houses of Parliament ‘‘ the provisions of the 
Draft Order relate to matters outside Scotland to such 
an extent, or raise questions of public policy of such 
novelty and importance, that they ought to be dealt 
with by Private Bill and not by Provisional Order.” 
Such a Provisional Order if opposed would be dealt 
with at an inquiry by commissioners consisting usually 
of two members of each House of Parliament. 

in many instances the rights of landowners and others 
affected by hydro-electric schemes have been settled 
by agreement in advance of or during the progress of 
the Bill authorising the scheme through Parliament. 

When a Bill is before a committee, all parties, that is 
the promoters and those presenting petitions against 
the Bill (of whom there may be a score or more), are 
legally represented. Evidence is heard for and against 
the Bill, and as both sides usually employ expert 
witnesses, who may give conflicting evidence in regard 
to the technical details, it is a difficult task for the 
committee, who do not have the assistance of a technical 
assessor, to sift the evidence and determine the true 
state of affairs. 

The expenses involved are high, and where the 
opposition is pressed may amount to anything from 
20,001. to 40,0001., for large schemes. It follows, 
therefore, that only companies or authorities with large 
financial resources can afford the risk of promoting 
a Billin Parliament for works of this nature. The first 
Lochaber Bill was withdrawn owing to pressure of local 
opposition, and two schemes (Glen Affric ard Loch 
Quoich), promoted in 1929, were rejected by com- 
mittees of the House of Lords ; in view of the protracted 
inquiries these must have involved the promoters in 
considerable loss. 

There are three main types of water power develop- 
ments in Scotland: (1) Those with a fully regulated 
flow from the catchment area, giving a continuous 
output at 90 per cent. to 100 per cent. load factor, and 
generally supplying power to a factory employing 
electro-metallurgical or other continuous process. 
(2) Those with a fully regulated flow, but working on a 
much lower load factor, and used for supplying power 
for general purposes. (3) Those with a partially regu- 
lated flow, and having little or no storage. The load 
factor is usually very low, owing to the wide fluctua- 
tions in the quantity of water available from day to day 
or week to week. 

Each of these three types has separate and distinct 
characteristics. In installations of the first type, the 
power house is usually situated alongside or, at any rate, 
as near as possible to the factory, thus eliminating 
transmission costs and losses. These, it will be appre- 
ciated, are the most economical stations that can be 
built. The aqueducts, which may be either in the form 
of pressure tunnels or open conduits and steel pipe 
lines, are designed and constructed to give maximum 
efficiency on full load, working on a 100 per cent. load 
factor, and are therefore of the smallest dimensions 
possible to convey a constant volume of water con- 
tinuously. The installed plant capacity represents the 


impounds water in a reservoir 7 miles long by $ mile 
wide. From the dam, water is conveyed in a reinforced 
concrete conduit to the top of the pipe line which is 
1} miles long, consisting of six pipes each 39 in. in dia- 
meter, which connect with the power house. There are 
11 sets of turbines and generators, each having an 
output of 2,000 kW. 

The Lochaber scheme is being constructed in three 
stages, the second of which was completed this year. 
The first stage comprises a tunnel 15 miles long and 
15 ft. in diameter, which follows roughly the contours 
of the Ben Nevis range and conveys the waters of Loch 
Treig, the principal reservoir (800 ft. above sea level), 
to the top of the pipe line. The pipe line in turn con- 
nects the tunnel to the power house, whence the water 
flows through a long tail race which joins the River 
Lochy at sea level. For the first stage the power-house 
contains five units, each developing 10,000 horse- 
power and consisting of a single-runner Pelton wheel 
driving two direct-current generators. The second 
stage comprises a dam which has recently been built 
across the River Spean flowing out of Loch Laggan, to 
divert the waters of that river to Loch Treig through 
a tunnel 2}? miles long. The third stage comprises a 
dam to be built across the River Spey, which will divert 
the flood waters of that river to Loch Laggan. The 
total scheme, when complete, will have a catchment 
area of 303 square miles, and the installed plant at the 
power house will consist of 13 units of 10,000 h.p. 
each. 

Examples of the second type of water-power station 
are those proposed for the Glen Affric scheme, the 
Grampian Electricity Supply Company’s installation. 
and the Loch Luichart station. Installations such as 
these, where the flow is fully regulated and the station 
is designed to work on, say, a 50 per cent. load factor, 
are not as economical to construct as the first type on 
account of the lower load factor. As already stated, 
the major works, such as aqueducts, have to be designed 
to meet peak load conditions, and are therefore bigger 
than those required for the first type. The installed 
plant capacity has also to be considerably greater and 
this entails larger buildings. As a station of this class is 
used principally for general purposes and as, owing to 
reasons given above, it is usually situated some distance 
from the load centre, the question of transmission lines 
has to be taken into consideration. 

In 1929 a Bill was promoted to develop water power 
available in the Glen Affric district of Inverness-shire. 
It was estimated that 59,000 kW of continuous output 
could be produced, and as, apart from the possible 
attraction of electro-chemical or electro-metallurgical 
developments to the district through the availability of 
cheap power, it was not possible for this large amount to 
be absorbed locally within a reasonable period of the 
completion of the scheme, it was proposed to find an 
immediate outlet by way of a transmission line connec- 
tion to the grid in Central Scotland where the power 
could be utilised. The opposition to the Bill which was 
eventually rejected by a committee of the House of 
Lords, was conducted in the later stages almost entirely 
by local authorities and similar bodies, apparently on 
the ground principally that the natural resources of the 
district were being exploited to the prejudice of local 
requirements and interests. 

It was not apparently appreciated that there was a 
definite obligation on the promoters to meet all local 
demands in accordance with the Electricity Supply 
Acts, and that this could not be affected and would 
rather be facilitated by any connection to the grid, 
while on the other hand, the arrangements enabled a 
public utility development of great importance to be 
proceeded with, which would establish, to the advantage 
of the community, rateable subjects of considerable 
value. 

The Grampian Electricity Supply Company was 
authorised by Act of Parliament in 1922, to supply 
electricity for all purposes over an area of 4,214 square 
miles of Central Scotland. This area was increased 
in 1932, to a total of approximately 9,700 square miles, 
when powers of supply were granted to the Grampian 


minimum machinery necessary to convert the total | Company, by special order, over an additional area 


energy in the water to electrical power. In the case of 
a 50 per cent. load factor station, the power to be 
developed during part of each day is double the 
average output, and therefore the aqueduct and pipe 
lines are required to carry twice the quantity of water 
at maximum load, and the machinery installed is double 
that of a 100 per cent. load factor station, disregarding 
Spare plant. 
7 hree examples of the first type are the stations at 
Fovers, Kinlochleven and Lochaber, all of which belong 
to the British Aluminium Company, Limited, and are 
used entirely for the production of aluminium. The | 
station at Foyers is on the east shore of Loch Ness, and | 
Was constructed in 1894. By harnessing the falls of 
Fovers, 5,000 kW (continuous) are obtained. 

Che Kinlochleven scheme was constructed in 1905 
1909, and has an output of 20,000 kW. The main 





immediately to the north comprising, with the exclusion 
of certain burghs, the counties of Kincardine, Aberdeen, 
Banff, Moray and Nairn and parts of the counties of 
Inverness and Ross and Cromarty. In 1927 work was 
commenced on the Loch Ericht section of the scheme, 
with a power station situated on the shore of Loch 
Rannoch. This station operates on a head of 500 ft., 
obtaining water from the Ericht catchment area of 
77 square miles. The present installed capacity of the 
power house is 44,000 h.p., which, when the additional 
flow of water becomes available by the incorporation 
of a further catchment area east of Loch Ericht, will 
be increased to 66,000 h.p. The second stage comprises 
a station on the River Tummel, 6} miles below Loch 
Rannoch, giving an available head of 175 ft., with an 
installed capacity of 44,000 h.p. Under the Act men- 
tioned above, the company have powers to construct 


River Garry. The Rannoch power station has been 
in operation since November, 1930, and the Tummel 
power station since November, 1933, and are giving 
excellent service. 

A small scheme completed in 1928, at Loch Luichart, 
produces about 1,200 kW for the various towns and 
villages in the eastern part of Ross-shire. 

For the third type of station, good examples of 
economical development are found at Bonnington and 
Stonebyres, two stations belonging to the Clyde Valley 
Electric Power Company. No large dams have been 
necessary, and the tunnels and pipe lines are compara- 
tively short. The waters of the River Clyde are diverted 
to each of the stations by means of regulating weirs 
equipped with automatic flood gates. The stations are 
designed to work in conjunction with steam stations, 
the installed plant at Bonnington being 9,840 kW and 
at Stonebyres 5,680 kW. 

A further series of important stations, known as the 
Galloway scheme, is at present under construction. 
The available power of about 21,500 kW (continuous) 
is to be developed at five stations on the River Dee. 
Owing to the difficulty of finding suitable sites for 
reservoirs, the river flow can only be partially regulated 
and the power developed is intended primarily to meet 
peak load conditions up to 100,000 kW in the grid. 
The water power plant to be installed in this scheme 
will therefore be one of the largest in Scotland, but 
the output of energy will be considerably less than 
from either the Lodabet or Grampian schemes. The 
load factor being low, the development cost per kilowatt 
generated may be expected to be higher than that of the 
other Scottish schemes. 

The continuous output of the schemes described 
above and those schemes which have been planned, but 
which so far have not received Parliamentary sanction, 
is estimated at about 325,000 kW, from which it will 
be seen that detailed studies of the various districts 
have proved that the potential water power resources 
of Scotland are considerably greater than those indi- 
cated by the preliminary investigations undertaken by 
the Water Power Resources Committee. 

Much can be said regarding the relative advantages 
of steam and water power stations. Steam stations 
occupy a relatively small area and consist of buildings 
filled with masses of machinery of one sort or another. 
The station requires to be situated where an ample 
supply of water is available for condensing purposes, 
and also, which is more important, where coal can be 
obtained at a reasonable price. The annual costs are 
made up of fuel, which is, of course, the principal 
working cost item, salaries and wages, repairs and 
maintenance, stores, rents, rates and taxes, and 
insurance, management, &c., and capital charges con- 
sisting of interest and sinking fund for depreciation. 
The cost of fuel may be taken roughly at one-fourth to 
one-third of the total charges, including service of 
capital. The greater part of the machinery has a life 
of only about 20 years, and has to be written off at 
the end of that period. Running costs are liable to be 
seriously affected by the fluctuating cost of coal, and, 
in the case of labour disputes, the supply of coal may 
fall far below the demand, thus forcing part of the 
station to close down. 

In the case of hydro-electric development, the 
situation of the power station is determined naturally 
by the topography of the country and the site is usually 
at some distance from the large industrial centres. 
The question of transmission costs, therefore, must be 
taken into account if the power is to be utilised for 
general supply purposes, but with the rapid advance in 
recent years of scientific knowledge in problems of high 
tension transmission and the reasonable proximity of 
the grid to projected water power stations, this factor 
has assumed less importance. Even if transmission 
lines over a considerable distance have to be provided, 
the cost per unit delivered to a suitable centre for 
distribution compares very favourably with the cost 
of generation at the steam stations. 

The capita] cost of a water power station is expended 
at the start and it is this cost which may appear high 
and which gives the impression that a water-power 
station cannot compete with a steam station of similar 
size. It must be remembered, however, that most of 
the capital is expended in dams, aqueducts and founda- 
tions, most of which can be reckoned to have a life of 
at least 100 years. The power-house machinery forms 
only a small portion of the total cost, and, as the greater 
part of it is of a more robust character than steam 
plant, it requires less frequent renewals. 

Compared with a steam station, where the main 
operating cost is fuel, the working charges of a hydro- 
electric plant consisting of wages, insurance, main- 
tenance, rates and taxes, and management, are insigni- 
ficant, the major part of the total costs being made up 
of interest on capital and sinking fund for depreciation 
spread over a long period of years. 

In the case of a water-power station, the sinking fund 





annuity to be set aside to write off the whole of the 


feature of the scheme is a large concrete dam 3,112 ft. | two further power houses, one on Bruar Water and the | capital expenditure in, say, 100 years amounts to 


in length, situated 1,000 ft. above sea level, which | other near the junction of the Bruar Water with the only 0-0811. per cent., whereas the greater part of the 
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cost of a steam plant has to be renewed every 20 years, 
requiring an annuity of 3-358/. per cent. of the capital. 
In each case a 4 per cent. interest has been 
assumed. At the end of the 100-year period the cost 
of producing power from water becomes almost negli- 
gible, the only annual costs being those of maintenance, 
wages, insurance, rates and taxes, and management. 

So far as progressive development concerned, 
there is no doubt that steam plant can be erected in 
small stages more readily than large water power 
undertakings. Steam stations occupy a comparatively 
small area, and it is an easy matter to increase the 
capacity as occasion demands. Water-power stations, 
on the other hand, have generally to be developed in 
large units. Notwithstanding the handicap of heavy 
initial expenditure, it is found that the cost per unit 
generated by water is less than by steam in stations 
of similar capacity. 

The following example may be given in support of 
this statement. The production of metallic aluminium 
from the raw material is carried out in two essential 
For the first process, namely, the extraction 
of alumina from the ore, a quantity of coal is required. 
This process is therefore carried out at the Burntisland 
works of the British Aluminium Company, which are 
situated on the fringe of an important coal mining 
district. The second process is the production of the 
metal from the alumina, and in this case a considerable 
amount of electric current is necessary. It is essential 
that the cost of the current should be as low as possible, 
and it is obvious that if there had been any prospect 
of obtaining a cheaper supply by installing a steam 
station using coal the British Aluminium Company 
would have done this in preference to building three 
large hydro-electric plants in the West Highlands 
necessitating the transport of the alumina from the 
east to the west of the country. 

The author and his firm have been associated with 
the Scottish hydro-electric developments for 
30 years, and he has no hesitation in asserting that 
the development of the water power in the country is 
not only an economic proposition from the point of 
view of the user, but is a national asset of which every 
advantage should taken, and, moreover, it 
non-Wasting asset 
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BLOCK-HANDLING PINCER GRAB. 


Tuovenr the ordinary double-bucket grab is admir- 
tbly suited for handling loose material such as coal, 
ore, and so forth, even when the pieces are of fairly 
large size, the older and tedious method of slinging 
has generally to be resorted to for the moving of 
heavy and bulky blocks of stone, &c., either in the 
quarry itself, in excavation work or in piling up a 
protective facing for walls, The pincer 
illustrated in the accompanying Figs. 1 to 3 has 
recently been introduced for such work by Messrs. 
Bucyrus-Erie Company, South Milwankee, Wisconsin, 





sea grab 


BUCYRUS-ERIE COMPANY, ENGINEERS, 


Fie. 2. 


U.S8.A., with the object of simplifying the operations | 


of picking up and depositing. The grab, which can 
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SOURCES OF CHEAP ELECTRIC 
POWER.* 


be used on any two-rope crane or excavating machine | 


is shown in operation in Fig. 1, in which it is seen 
clearing away large pieces of rock shattered by blasting. 
In Fig. 2 it is shown with the jaws fully open and in 
Fig. 3 with them closed. 

The construction is simple. At the top is the suspen- 
sion block which carries the shackle for the crane hoist- 
ing rope with a guide pulley for the closing rope at one 
side. Below these is a pin on which are hinged a pair 
of curved arms on the lower ends of which the gripping 
jaws are attached. Below this again is the top pulley 
of the closing rope tackle. The jaws are formed as a 
bell-crank lever, with the fulcrums at the outer ends 
of the curved arms and the closing force applied at the 
ends of the long arms of the levers through a link 
attached to the bottom pulley of the closing rope 
tackle. The closing rope passes twice over the bottom 
pulley and once over the top pulley, its end being 


anchored to the suspension link. When lifting is 
being done the whole weight of the block lifted is 


taken by the closing rope as will be evident from Fig. 1, 
in which part of the block of the hoisting rope can be 
seen slacked-off. The grip exerted by the jaws is, there- 
fore, proportionate tothe weight of the block and there is 
no possibility of a slip occurring provided the two 
surfaces held are approximately parallel and that the 
closing rope is kept tight. To release the load the 
closing rope is slacked and the weight of the grab 
taken on the hoisting rope. 

It is stated that the grab has proved very flexible 


|in operation as, not only can loads be lifted and 


deposited directly without having to be re-set, but 
heavy blocks may be tipped and rolled when desired. 
It will be noticed that the ends of the jaws, as best 
seen in Fig. 2, are pierced by a slot. The object of 
this is to provide for the attachment of the curved 
jaw ends seen in Fig. 3. These are fitted when the 
grab is used for picking up loads surrounded by other 
material, slabs set on edge, &c., the finger-like tips 
enabling the jaws to pick out the load desired. When 
there is more room, as in most operations, the plain 
jaws seen in the first two figures are all that is needed. 
For handling polished stone, &c., 
employed. The grab is at present made in three 
standard sizes the largest of which has a maximum 


lifting capacity of 24 tons and a maximum jaw opening | 


of 7 ft. 10 in. Corresponding figures for the smallest 
grab are 6 tons and 4 ft. 6 in. A still smaller grab is 
made for the of builders and others concerned 
with blocks of moderate dimensions. 


use 








ReotIstTRATtTION oF Moror VEnICLEs IN GREAT BRITAIN. 
\ return issued by the Ministry of Transport, Whitehall 
Gardens, 8.W.1, shows that the number of new motor 
vehicles registered in June, 1934, was 33.161, compared 
with 27,072 in June, 1933. Increases took place mainly in 
mspect of private cars, motor cycles, and goods vehicles 


rubber faced tips are | 





By Proressor Francts G. Batty, M.A., F.R.S.E. 


| For many years the extravagant waste of our coal 
has been the subject of criticism. The steam engine, 
|the blast furnace, and the domestic fire consumed it 
recklessly, and thermal efficiency was formerly dis- 
|regarded. To-day, we are more careful of our fuel. 
except perhaps in the domestic fire, but there is still 
a considerable and unnecessary waste at the very 
| beginning. The amount of combustible material left 
|in the mine, dumped at the surface as useless, or burnt 
at the pit-head to get rid of it, has often been pointed 
out, but its poor quality and large proportion of dirt 
make its transport to a consumer unprofitable, or 
render it unsuitable for use. The latter disability has 
been largely overcome by various devices in the 
boiler-house, and to-day we see steam raised by stuff 
that would have been scorned by our predecessors. 
| But the material must be used on the spot, and the 
Commission called together by Mr. Lloyd George ten 
years ago advocated a comprehensive if rather shadowy 
scheme for generating electric power at the pit-head. 
The saving in coal was clearly demonstrated, but the 
financial advantage was not so convincing. The last 
ten years have brought about great changes in the 
| conditions, some favourable to the scheme, some 
| diminishing the financial advantage, and the question 
requires reconsideration under present-day conditions, 
with, if possible, a forecast of future developments. 
The general idea of the scheme of production of 
electric energy here proposed takes as its basis the 
complete linking up of all parts of the country by 
the grid and the subsidiary lines fed from it or from 
the stations directly. All stations are connected to the 
| grid, and, as well as supplying their local consumers, 
| put the additional power into the grid as required. 
This the well-known main function of the grid. 
| It is here submitted that this leads to a different scheme 
of generation from that now followed, and that sources 
iously 


| 


Is 


| of cheap power are rendered available that prev 
| could not be utilised economically. 

The first question to be considered is whether pit-head 
| production will so much limit the position of the sources 
| of supply as to involve a great distance of transmission 
|to a large part of the population. If a distance of 
40 miles be regarded as still in the neighbourhood of 
the coalfields, a map of the coalfields shows that most 
of Great Britain is within this distance. A line across 
Scotland from Montrose to Arrochar on Loch Long 1s 
the northern boundary, and a line from Hull to Bourne- 
mouth, and up to Taunton in Devon, marks the southern 
and eastern limits. A small part of Wales 
|outside. Two-thirds of the population live in th 


is also 


* Presidential address to Section G of the British 
Association delivered at Aberdeen on Thursday, Septe™ 
ber 6, 1934. Abridged. 
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area, and, if London be omitted as a special case, only 
one-fifth of the rest are outside. There is also a probable 
coalfield in Lincolnshire, which if it materialises will 
bring in a good part of this fifth. To a large extent, 
the population has gathered round the coal pits, and 
there are practically no large towns, except seaports, 
that do not lie within easy reach. A scheme depending 
on nearness to coal pits will have a large field for its 
operations, and it will in no way act prejudicially on 
parts which it may not be able to benefit. 

It is proposed to use the lowest grade and waste coal, 
and the proportion required may be up to 10 per cent. 
of the total coal raised. If the outputs of the different 
areas be examined, it is found that this proportion will 
in all cases be adequate for the population of the area. 
In some areas—Durham, South Wales, and part of 
Yorkshire—where there is much less waste coal, the 
quantity of coal raised is so large that not more than 
2 per cent. will be required, which is easily provided 
from waste. The belt of coalfields which lie about 
120 miles from London can provide enough for their 
own people and still have an excess of some three 
million tons per annum of cheap coal, which will 
suffice for London at present, but it not enough for the 
future. Hence London and the south may require a 
proportion of sea-borne coal. There is ample Midlands 
coal, but its use will entail the consumption of qualities 
for which a good price can be obtained for other 
purposes, and it will be a question of relative cost of 
sea-borne coal and electrical] transmission. The pros- 
pective Lincolnshire field may solve the question in 
favour of direct supply from the pits. Inside the area 
the pit-head station will be more economical than the 
present stations. There are 70 or 80 selected large 
stations within the area, some with no river, many 
with rivers that will not suffice for a largely increased 
station, so that the sites have little to recommend 
them except nearness to large towns. They were 
advantageous in early years, when their cooling water 
was adequate and distance of transmission was an 
important matter; but their future will be without 
these advantages, and their huge consumption of coal 
will make them undesirable neighbours in cities. Rail- 
way and canal facilities for coal transport were also 
attractive factors, but these disappear if it is cheaper 
to convey power electrically than to carry the equiva- 
lent coal over the distance. 


Waste Coal.—The term waste coal will here be used 


to include all coal in the seam that is not at present 
sold, but is or can be brought to the surface, and coal 
of poor quality that will be profitably used in the pit- 
head station, instead of being extensively cleaned for 
sale. This quantity varies with the kind of seam and 
with the purpose for which the coal is used. In Durham 
and South Wales, where much of the coal is converted 
into coke, there is little waste, as even small fragments 
can be coked, and the coal is won with small admixture 
of dirt. But in most other parts the dross has a larger 
ash content and is less saleabie. Machine cutting 
produces a larger proportion of dirt than hand winning, 
some of the mixed coal and dirt being left in the pit 
as not worth raising, but the actual cost of working 
is much less. If a use is found for the waste, this 
disadvantage of machine cutting will be removed, and 
the full advantage of the reduced cost of cutting will 
be gained, while no coal need be lost. The use of 
dry-cleaning processes results in a rather larger propor- 
tion of waste than does the wet process, and if this 
waste has no value, the cheapness of the process is 
neutralised by the loss of coal; but again a use and a 
market for the waste will be in favour of dry-cleaning. 

Of the dirty coal that is at present raised and remains 
as the residue of cleaning operations, some is dumped 
on to waste land and some into the sea, but the greater 
part is burnt in the furnaces of the mine power station. 
The consumption is wasteful in the extreme, for 
burning is the cheapest way of getting rid of the 
otherwise useless material. About 6 per cent. of the 
coal raised is used to produce steam for power to work 
the mines, whereas in a colliery where the coal is 
scrupulously saved and there is little waste, it is found 
that the fuel required is only 1-25 per cent. of the coal 
raised, and the quality of it is exceedingly low. Hence 
some 5 per cent. is immediately available for other 
purposes if it is used economically, to which can be 
added what is actually thrown away. Summing up 
all these actual and prospective sources of low-grade 
coal, it may be estimated that if an overall price of 
2s. per ton at the cleaning floors were offered, in most 
districts a quantity equal to 10 per cent. of the coal 
raised would be readily obtained, with a smaller 
proportion in the rest, and that this would yield some 
18,000,000 tons per annum, with a calorific value 
averaging 10,000 B.Th.U. per Jb. This is 50 per cent. 
more than is used to produce the present output of all 
the generating stations. 

lhe general scheme should permit of using the waste 
coal from as many pits as possible, including even 
small isolated mines, for they assist in supplying the 
grid at points otherwise unprovided for, and reduce 


the distance of transmission. What the lower limit 
of economical pit station will be need not be elaborately 
discussed, for the isolated pits provide only a small 
part of the total coal, and their exclusion does not 
materially affect the available supply. As their small 
stations will have a larger cost of interest on plant, 
they will be advantageously allowed to run at full load, 
putting all their excess power into the grid. The wages 
costs will be little more than their present figure for 
boiler and steam-engine attendants. In each case it 
will not be difficult to determine whether to include | 
them as supplying stations, or to supply them from | 
the grid and discard all coal that is quite unsaleable, | 





steam coal at 4s. 6d. The consumption corresponds to 
1-5 lb. of steam coal per unit delivered, notwith- 
standing the small size of the sets and the absence of a 
supply of water for condensing purposes, and the whole 
cost of fuel, wages, maintenance and supervision, with 
interest and depreciation at 9-5 per cent., is not more 
than 0-137d. per unit delivered. It will be shown below 
that the usual cost for the largest stations to-day, on 
the same charge for interest and depreciation but with 
normal! coal, is at this load factor 0-185d., so that even 
small stations, suitably designed, can be usefully 
brought into the scheme. This particular station 
corresponds closely to what is proposed for isolated 


or, finally, to leave them to use their waste coal as at | pits, for it works in conjunction with the supply 
present. The quantity and quality of the available | company of the area, delivering its excess power into 
coal and the position of the pit, as regards other pits | the mains, and relying on the mains for unusual over- 





and as regards neighbouring consumers, will be the | 
deciding factors. The greater part of the coal raised | 
comes from pits which can be grouped together, and it | 
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is becoming more the custom to bring the coal to a| 


central point for cleaning, which will facilitate the use | 
of the waste coal. If the figure of 10 per cent. is taken | 


loads or possible breakdowns. 

Condensing Water.—An argument that has frequently 
been brought against the pit-head station is that there 
is little likelihood of a sufficiency of cooling water for 
the condensation of exhaust steam, in order to produce 
the high vacuum that the turbine can make use of. 
The cooling tower provides water that is still a little 
warm, and the condenser pressure is 1-5 Ib. instead of 
0-5 lb. per square inch; but the gain in efficiency due 
to the high vacuum is often exaggerated by failure to 


japply comparable conditions and to take recent 


improvements into account. For a given turbine 
taking a given amount of steam and suitably modified 
in the final stage, a reduction in back pressure adds a 
definite amount of power. Also, a rise in the initial 
pressure, again with suitable design, gives a definite 
increase of power for the same steam. Hence, the 
effect of the improved vacuum is large if the initial 
pressure is low, but it becomes less and less as the boiler 


| pressure is raised, and with 350-Ib. initial pressure the 


actual loss of power due to a back pressure of 1-5 Ib. 


| instead of 0-5 Ib. is theoretically only 5 per cent., and 


in practice the full expansion of the whole of the 
steam to 0:5 Ib. is not economical, so that the actual 


| saving in fuel is barely 4 per cent. This is certainly 


not sufficient to condemn a plan which can offer other 
advantages. The case of Hams Hall station, in 
Birmingham, is of interest on this point. It has 


| 30,000-kW generating sets, working at a load factor of 
| 0-32, and consumes the equivalent of 1-35 lb. of good 


steam coal per unit delivered, attaining an overall 
thermal efficiency of 23-34 per cent. on the units 
generated. Though it works entirely on cooling towers, 


| and the turbines are not of the largest size, its economy 


can hardly be improved upon. It may be claimed 


| that the absence of cooling water can be definitely 


disregarded as a disability in the use of pit-hcad 
stations. 

Industrial Steam.—Another source of cheap power 
may be found in the proper utilisation of industrial 
steam. Many industries need low-pressure steam 
in their processes, and use boilers working at a pressure 
of 50 lb. or less. There is no difficulty in producing 


| steam at 350 Ib., superheating it, and passing it through 


steam turbines, to exhaust at the required low pressure, 
and the steam so delivered is in all respects as good 


| as that produced directly from boilers, as it does not 


come into contact with lubricating oil. The thermal 
efficiency of the turbine is 100 per cent., less the small 
radiation losses and bearing friction, for the rejected 
heat of the exhaust steam is used for the other purposes, 
and all steam friction loss is retained as heat in the 
steam. As compared with the coal used in the boilers 
to produce the low-pressure steam, taking into account 


as a working hypothesis, then a station of 100,000 kW, | the cooling and running losses of the turbine set, the 
working on a load factor of 0-4, will use per day some | extra boiler losses due to the higher temperature, and 
700 tons of waste coal, and will require a total output | the higher pressure of the feed pumps, the additional 





from the cleaning plant of 9,000 tons per day over the 
working week. This is not an exceptional quantity, 
and any additional advantage in grouping will tend 
to increase the custom. There will be, doubtless, a 
good many stations of smaller size in which there will 
be some increase in the capital cost per kilowatt and 
in wages; but down to a size of 30,000 kW, or even 
20,000 kW, the influence will be slight. Coupled by 
the grid or other lines to neighbouring stations, they 
will not resemble the existing stations of this size, but 
will contain, perhaps, two generating sets of 10,000 kW 
and boilers to correspond, so that the present figures 
of increase of cost per kilowatt with decreasing size | 
will not apply. It will be economical to put all 
necessary spare plant into the large stations, and the 
equipment of these smaller stations can be simplified. | 
Their cost of production will therefore be little different | 
from that of the larger stations, and will be substantially 
lower than the best of present-day large stations. 

An actual example will show what can be done in a 
pit-head station equipped with efficient modern plant 
and run with economy on very low-grade fuel. It is 
only 4,000 kW in two sets, working at a load factor of | 
0-7. The coal used contains 40 per cent. of ash and | 
moisture, a very remnant of fuel, and is given in the | 
colliery accounts a rather exaggerated value of 3s. | 
per ton, corresponding in calorific value to a good 











coal works out at 0-4 lb. per unit delivered. The 
additional capital charges are also low, for there is 
no condensing plant, the turbines are cheaper, the 
boiler plant requires a different and rather more 
expensive type of boiler, but not a larger output of 
steam, much of the subsidiary plant is the same as 
before the change, coal-handling plant being larger, 
water supply and handling are unchanged, boiler-house 
staff is little increased, and engine-room staff and 
plant are the only complete additions. The result is 
that capital costs for the additional plant are, overall, 
not more than half of those for the complete plant 1 a 
corresponding supply station, additional repairs, wages 
and management also one-half, and coal not more than 
one-third of that in the best supply station. Other 
possible sources of cheap electric energy are coke 
ovens and blast-furnaces, both of which produce 
combustible gas. The coke-oven gas has a high 
calorific value, and will command a better price if 
distributed as town gas. Two large consumers of coal 
are probable in the near future, the one being the 
proposed petrol factory, the other the low-temperature 
carbonisation process. But neither is likely to provide 
low-grade coal. 

The items in the cost of a unit have of recent years 
been codified and separated into parts dependent on the 
load factor and those that are independent, together 
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with the influence of the size of the station. 
for a normal station of 100,000 kW and for a pit-head 
station of the same size are here given, assuming certain 
conditions. The capital expended on the plant is, 
one quarter 4} per cent. debentures, one quarter 
5} per cent. preference shares, and one half ordinary 
shares expected to pay 7 per cent., or 6 per cent. all 
over. Depreciation and reserve are 34 per cent. The 
cost per kilowatt of the normal station is 14l. per 
kilowatt, and of the pit-head station 151. Coal is 13s. 
per ton at 11,500 B.Th.U., and waste coal is 5s. at 
10,000 B.Th.U. Salaries, wages, repairs, maintenance, 
and stores are the same for both, and are at the average 
rates for this size of station. All charges for rates and 
taxes, office expenses, and other general expenses are 
omitted. The curves are shown in Fig. 1. At all load 
factors the reduction in cost at the pit-head station 1s 
about one-twentieth of a penny per unit. While this 
reduction does not look impressive when compared with 
the usual charges for lighting, it makes a substantial 
difference to the cost of the unit for domestic heating, 
which is now down to 0-5d. in some places; and it 
will be shown that any lowering of cost of production 
is followed by a decrease in cost of distribution, so that 
there will be a beneficial improvement on the first 
economy. More recent figures of steam station costs 
show reductions in wages and repairs amounting to 
some 0-Old. per unit, varying very little with the load 
factor. This correction lowers the curves for both 
normal and pit-head stations equally. 

Water Power.—The chief part of the cost of water 
power lies in the civil engineering work, for the water 
turbines, now reduced in cost and improved in efficiency, 
are financially an unimportant part. There is a dead 
weight of capital expended on permanent works, and 
their very permanence is against them. Repayment 
charges may be put low, but they remain while the 
rival steam stations are installing cheaper, larger, and 
more efficient machines, and reducing fuel, wages, and 
capital charges. In Scotland these years have seen the 
planning of several ambitious schemes, some of which 
have been undertaken and are nearing completion. 
\s engineering work they are well conceived and in 
every way excellent, but already their expected pro- 
duction costs are being hard pressed by their rivals, 
and the end is not yet. In the Highlands and every- 
where north of the industrial belt from Glasgow to Fife, 
excepting the large towns on the east coast, the hydro- 
electric station is in a strong position, for its foot is 
on its native heath. 

The cost of a hydro electric scheme cannot be given 
a single figure per kW, depending only on the size. 
The station plant varies in cost according to the head 
of water, while the pipe lines, &c., may have a wide 
range, 80 that each proposed scheme must be con 
sidered individually. Station wages are small as the 
machinery is simple, but the upkeep of the hydraulic 
works is usually a substantial item, and one which 
depends largely on the results of natural phenomena, 
which cannot be foretold. The load factor introduces 
complications, differing with different types of layout. 
For comparison with steam stations, all wages, salaries, 
and maintenance, é.e., all running costs, are taken at 
14s, 6d. per kilowatt per annum, the load factor having 
very little effect. The corresponding figure for the 
steam stations described above is 18s. at a load factor 
of 0-7, and 15s, 8d. at load factor 0-4. Or the cost 
per unit for the hydro-electric station at load factor 
0-4d. is 0-05d. Capital charges are 6 per cent. as 
before, and depreciation and reserve are put at 2-5 per 
cent., instead of 3-5. All rates, taxes, &c., are omitted 
as before. The curves for varying load factor, worked 
out for a range of capital costs per kilowatt from 601. 
to 201., are shown in Fig. 1. The power is taken as 
that which the station has normally sufficient water 
to supply continuously, and the actual annual output 
falls below this if the load factor is less than unity, 
due to variable demand or to shortage of water. At 
the usual load factor of 0-4, the scheme is limited 
to 321, per kilowatt, if it is to equal the normal steam 
station, and to 25l., if it is to compete with the pit- 
head station, disregarding all question of transmission. 
\ cheap design is one in which the river is diverted 
into a channel or tunnel, and after some distance 
sufficient head is obtained above the river bed. No 
storage is attempted, and during periods of low water 
the output falls off and must be supplemented from 
t neighbouring steam station. Its use corresponds to 
what has been suggested for small pit-head stations. 
The Clyde Valley stations are of this character, and 
at their cost of 271. per kilowatt they compare favour- 
tbly with the normal steam station if the load factor 
exceeds 0-3, but they require a load factor of nearly 
0-6 to reach the pit-head station cost. The load factor 
in this case is really the river factor, which varies 
between a wet and a dry year, but they are certainly 
more economical] than the normal steam station. 

For stations with reservoirs the cost usually rises 
considerably, although that at Kinlochleven has 


The costs | 


exceptionally low cost and large storage. But such 


stations may be used in a different way. The daily 
fluctuations in load make no appreciable difference 
to a reservoir, and if the pipe line to the turbines is 
short, the extra cost of increasing the power of the 
station is small, for it only means larger pipes and 
larger turbine sets, which are cheap machines, so the 
cost per kilowatt of station power may be much 
reduced. The annual output is not increased, as 
that is limited by the water supply, but the station 
can operate more economically at low load factors, 
and it becomes a good peak load station. The cost 
curve is much altered in character, and an arbitrary 
example is given for comparison. The cost is divided 
into two parts, 361. being constant for all load factors 
as representing the reservoirs and collecting lades 
and being calculated on the power at unity load factor, 
as determined by the annual quantity of water. Station 
and pipe cost at this power is 141. per kilowatt, and this 
is recalculated for each load factor, the station wages 
and maintenance also being adjusted. The curve is 
much flatter, and from 0-5 downwards its costs are 
lower than the pit-head station. Although at unity 
load factor the cost per kilowatt is 50l., this reduces 
to 231. at 0-3 and to 18-5l. at 0-21 load factor. 

The stations of the Galloway scheme are to be 
mostly of this type, but the costs, when analysed, 
in this way, are considerably larger ; in fact, 50 per cent. 
larger. The estimates given by the promoters in the 
parliamentary inquiry bring out the cost per kilowatt 
at 271. at a load factor of 0-21, at which it was proposed 
the stations should work, and the cost per unit on 
the above basis of calculation comes up to 0-34d., 
which is also the figure estimated by the promoters. 
The pit-head figure is 0-32d., so that in its own area 
and for peak loads there is little difference, though 
with higher load factors the pit-head station rapidly 
gains. The neighbourhood is, however, quite unable 
to absorb the 100,000 kW, which it is proposed to 
develop, on peak load or even as a complete load. 
It has been suggested that power can be transmitted 
to Carlisle, which is 50 miles away, and this, as will 
be shown below, will add 0-022d. to the cost, if the 
load factor is 0-21. This brings the total to 0-36d., 
nearly the cost for a normal steam station. As Carlisle 
has a coalfield on each side of it, the advantage of the 
transmitted power becomes rather illusory. 

Cost of Transmission.—The position of generating 
stations brings in the cost of transmission. In the coal 
areas the numerous sources of supply will, on the whole, 
reduce transmission costs, but the supply of power 
to outside areas depends chiefly on the cost of electric 
transmission, as compared with other methods. The 
cost of long-distance transmission of electric energy has 
been much reduced by increased voltage, and by reduced 
cost of transformers and transforming substations. 
It is considerably influenced by load factor, for capital 
charges and wages are constant, while line losses are 
much reditced on low load factors. For any distance 
of importance the grid at 132,000 volts will be the 
usual means, and the cost of transmission over 100 
miles is shown in Fig. 2 for the various generating 
stations, the difference being caused by the respective 
costs of the power wasted in the line. The conditions 
assumed are—interest at 3} per cent., repayment 
in thirty years, and annual upkeep at 20l. per mile, 
which makes a total capital and maintenance charge 
of 6-75 per cent. There is 10 per cent. drop on full 
load at power factor 0-8 in the line and transformer 
windings at each end, and core losses are 1-25 per 
cent. At unity load factor the energy loss is directly 
subtracted from the station output, and must be 
charged at the cost of production, as given in Fig. 1. 
For lower load factors, the exact figure to be allowed 
is not more than this, and is probably slightly less, but 
as the loss is small, the unity load factor value for the 
units loss has been taken all through for the coal stations 
and for the 40/. hydro-electric station without reservoir. 
But the station working on a reservoir has only a 
certain amount of energy per annum to sell, and the 
wasted energy is charged at the value for the load factor, 
which increases the cost at low load factors. Below 
0-6 there is little difference between them. There 
is a definite minimum at about 0-6, which can be 
shifted to a lower load factor by increasing the load 
and line loss, if this does not cause regulation troubles. 
There is also shown the cost of transmission over 
50 miles from the Galloway stations, and the cost 
over 40 miles from a pit-head station, which was 
the distance taken above as in the neighbourhood. 

These costs may be compared with the cost of rail 
and of sea carriage of raw coal. Rail transport 1s, 
in general, ld. per ton-mile plus 6d. for end charges 
and wagons, or 8s. 10d. for 100 miles. Allowing 
1-3 lb. per unit, the cost is0-061d., which is three times 
the of electrical transmission at 
of 0-4, so the coal wagon cannot compete with the 
grid. For shorter distances the proportion is slightly 
different, but always much larger. Carriage by sea is 
cheaper for long distances, if both pits and generating 
stations are conveniently situated. From Newcastle 


cost 





a load factor | 





| 








or Fife to London, for favourably placed pits, the cost 
is at present about 4s. per ton, so that electrical trans 
mission from the nearest existing pits to London, 120 
miles, will cost very nearly as much as carriage by 
sea to stations on the Thames banks, and only th: 
cheapness of waste coal will give an advantage. Ship 
ping freight charges are low at present, and a ris« 
will make electric transmission economical to London, 
apart from the use of cheaper coal. Hence transmission 
from the pit-head stations may be safely undertaken, 
even if the amount of waste coal available should not 
suffice for the whole load. 

Rates and Taxes.—In these calculations of costs, 
the item of local rates has been omitted, for rates vary 
in different districts. The present charge for rates 
on electric supply stations is very high, and they have 
not come under the recent reduction of rates on machi 
nery. Roughly, the item of rates on the generating 
plant alone amounts to about 0-06d. per unit, consi- 
derably more than wages and salaries, and more than 
half the cost of coal. While generating costs have gone 
down, taxes have gone up, and this charge is not 
generally realised, except by the engineer who is 
trying to reduce costs, but it amounts to nearly 
100,000/. per annum for a 100,000-kW station. Now 
and again a few thousand pounds of credit balance 
in the year’s working of a station belonging to a town 
council is handed over “for the relief of the rates,” 
and often there is much protest that this is obtained 
at the expense of the consumer. The far larger sum 
quietly extracted as rates is not called in question. 
While the theory and practice of rating, as applied 
to factories and public utility companies and services, 
cannot be discussed here, it may be permissible to 
claim that the position of electricity and gas supply 
and railways has become anomalous. The supply 
mains are also assessed for rates, so that the total 
rate charge to the consumer is often as much as 0-1d., 
while the selling price for domestic heating is 0-5d., 
or little more. Without demanding the complete 
abolition of rates on these public industries, we may 
reasonably claim some substantial reduction, such as 
one-half, amounting in our case to 0-05d. per unit. 
If to this is added the equal sum which the cheap 
fuel of the pit-head station can achieve, a total reduction 
of 0- 1d. is obtained. 

Future Consumption.—The cost given in Fig. | 
for generation in large steam stations is 0-25d. per 
unit at the usual load factor of 0-4, while the selling 
price is at least 0-5d. for domestic heating, power 
being 0-75d. to 1-0d., and lighting 3d. to 6d. Local 
rates account for some of this difference, but distribution 
and office expenses are the chief part. Both are nearly 
censtant expenses for a given maximum demand, and 
are directly reduced by a high load factor. The histori- 
cally first use of electric energy—electric lighting—is 
now so general where a supply is available that ne 
great increase will be obtained by a reduction in 
price, and enlargement of areas of supply means country 
districts with sparse population. Motive power in 
factories is now supplied to the extent of one-half 
from electric mains, and a considerable part of the 
other half is electric drive from private plant, where 
industrial steam is required and a steam generator 
is easily added. These may come into the general 
scheme, but will not greatly increase the public demand. 
There remain as comparatively little developed 
directions for new demands the fields of domestic 
heating of all kinds and electrification of railways. 
In these a successful competition with other methods 
depends largely on cost. Electric cooking, hot-water 
supply, and house warming must be brought down to « 
figure not greatly exceeding that involved in the 
consumption of raw coal, if anything like a general 
adoption is to be brought about. A figure of 4¢. 
begins to be persuasive, but above that the added 
convenience does not outweigh the cost in the view 
of most people, and that figure only meets the gas 
competition on equal terms, if the price of gas is 8d. per 
therm, and there are signs that this may be reduced 

The railways offer a large, though not so large, @ 
field. This was explored by Lord Weir’s committee 
of 1931, and the finding was favourable. But it was 
not universally accepted in its entirety, and the margin 
of advantage claimed was obtained by economies of 
doubtful character. The price of electric energy 
was taken at 0-5d. per unit, and at that figure the 
electric power came out at little less than the cost ©! 
present methods. The complete electrification was 
estimated to require a consumption of 5,400,000,000 
units, but probably a good many branch lines would 
not be electrified, and a total of 4,000,000,000 may 
suffice. It is not a great addition to the total load, 
which was close on 16,000,000,000 last year, but it 
is a desirable increase, as it will have a good load factor 
There are signs that a low price will bring in larg: 
consumers in the metallurgical industries. The u- 


of electric furnaces is rapidly increasing, and belo’ 
0-5d. the private plant has little chance of competing. 
if complete reliability is to be ensured. 
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THE HENRY PROCESS FOR THE 
CLARIFICATION OF POLLUTED 
WATER. 


(Concluded from page 215.) 

THE process already described has been used to 
bring down deposit with equal success in many 
and varied kinds of sludges and suspensions met 
with industrially, each case naturally requiring a 
certain amount of experiment to determine the 
Tentative experiments on 


optimum conditions. 


-=NGINEERING. 
but all these attempts have ended in failure. Simi- 
larly, the River Vesdre is severely polluted with a 
nauseous suspension, which, in times of drought, 
causes severe nuisance. Samples of water and slime 
from these rivers have been treated by the process 
with great success. Figs. 12, 13 and 14, for example, 

|show the deposition of a sample of Espierres slime, 

jthe first showing the untreated sample of zero 
| transparency, the second, 15 seconds after adding 


the reagents, and the third, at the end of three | 


minutes, when the transparency was 85 per cent. 











UNTREATED SEWAGE 
SLIME. 








Fie. 15. 
EsPIERRES RIVER. 


COAGULATED SLIME FROM THE 
x 320. 
Sewage, made by Mr. Henry, demonstrated con- 
clusively that the effect of the treatment applied to 
coal slurry water, produces corresponding effects in 
sewage water, the matter in suspension being coagu- 
lated and deposited with remarkable rapidity. 
Experiments were subsequently made with the 
waters of some of the rivers of Belgium. 

Che River Espierres, for example, which rises in 
France and flows sluggishly through Belgium, 
receives the effluent from many wool-washing, 





Fic. 13. Stig, 15 Sgconps’ Fie. 14. 
AFTER ADDING REAGENTS. 











SETTLEMENT AFTER 
3 MINUTES. 
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Fie. 16. Stime FROM THE VESDRE RIVER. 
x 320. 


| (distilled water, 100 per cent.). After two hours, 


it will be agreed, is a remarkable result, considering 
| that a large proportion of the slime in the un- 
treated sample would have remained in suspension 
indefinitely. Fig. 15 is a microphotograph, to 320 
diameters, of coagulated slime from the Espierres, 
and Fig. 16 shows a similar sample from the Vesdre, 
under the same magnification. The supernatent 


| water from Fig. 14, although clear, is still impure. | 


lactories and other industries, and also carries} It contains little oxygen, and loses even this after 


sewage of a dense population. Its waters are | 
notoriously foul, and many attempts have been 
made in the past to deal with the nuisance created, | 


an hour in a closed flask, it is mal-odorous and rapidly 
decolours methylene blue. If, however, it be circu- 


lated in an open trough for several hours, it becomes | 





| the transparency has risen to 98 per cent., which, | 
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practically saturated with oxygen, it loses all odour, 
will not decolour methylene blue even after 30 days 
in a closed flask at blood heat, and fish can live in it 
without discomfort. 

From these experiments, and many others of 
an allied type, which have been carried out, it will 
be seen that if the slime can be collected at a given 
point in the river, for example, immediately below 
a large centre of population, and there treated, the 
supernatent water, if allowed to rejoin the river, 
will, after a few miles of flow, have become perfectly 
normal. A large-scale experiment, on the River 
Vesdre, has, in fact, proved this to be correct. At 
the present time, an official Belgian Commission is 
| actively examining a project for the purification of 
this river, and a plant, capable of producing many 
tons per hour of filtered slime cake, is in course of 
erection. 

Figs. 17 and 18, page 294, show a diagrammatic 
|lay-out of a plant for treating the sewage from a 
town of a population of about 100,000, now actually 
in being at Micheroux, Belgium. The raw sewage 
| passes through the detritus screens, and then flows, 
or is pumped, to the liming plant, where a proportion 
of the flow passes over lime crushers, this proportion 
| being regulable, so that the total flow will have the 
| correct pH value as it falls into the sedimentation 
tank. Flocculation here takes place fairly rapidly, 
the flocs being deposited on the bottom of the 
tank. The clear water is decanted from the tank 
for such further biological treatment, if any, as 
may be necessary. 
| The flocs and scum are removed by a travelling 
suction pump which traverses a rolling bridge, and 
thus searches every part of the bottom of the 
tank in a regular cycle. Figs. 19 and 20 show the 
arrangement of the pump and bridge in fuller detail. 
The floes and scum, with their entrained water, 
flow into a channel, whence they are taken by a 
pump and deposited in a sump at the base of 
the two cones. Here they are dosed with the 
coagulating solution of caustic and starch, as 
previously described, and pumped to the top of 
the cones in which precipitation immediately takes 
| place. The clear water decants from the cones to 
join that from the sedimentation tank, and the 
precipitated sludge is passed through the filters, 
giving cakes of low moisture content. The coagulat- 
ing process renders these cakes highly porous, 
| which permits of rapid and thorough drying when 
exposed to the atmosphere for one or two days. 
The lime content also acts as a powerful disinfectant, 
and it is found that the cakes neither smell nor 
ferment. They may, therefore, be dumped to fill 
up low-lying ground, or, if mixed with a proportion 
of rough slack or slurry cake, they can be burned 
for the generation of power required about the 
plant. 

It should be observed that remarkably good 
results are obtained by adding a certain proportion 
of non-fermentable solids to the raw sewage; for 
example, the addition of clay will remove globules 
of grease, as these absorb the fine particles of clay, 
become heavy, and sink with the flocs. Again, the 
addition of a very small proportion of fine carbona- 
ceous matter, such as coal slurry to the sewage has 
the effect of bringing down dangerous dispersoids, 
to an extent which renders the supernatent water 
from the sedimentation tank non-putrescible. As an 
example, a sample of sewage decoloured methylene 
blue in 15 minutes; after treatment, decolouration 
by the supernatent water required 48 hours at 
30 deg. C., but when diluted with five times its 
volume of river water, decolouration did not take 
place after being left one month in a closed flask at 
30 deg. 

The process of coagulation is equally applicable 
to the deposition and filtration of sludge obtained 
from Imhoff sludge digesters, or to activated sludge. 
The process has been closely examined by the leading 
technologists in Belgium, amongst whom is Professor 
Gregoire, Chief of the Agricultural Chemistry and 
Physics Bureau, Belgium, who concludes his official 
report thus :— 

“ Biological purification, apart from its high 
cost, presents great difficulties. The complete 
removal of suspensions such as is realised in the 
Henry process, appears to constitute a veritable 
revolution in this domain. The suspended matter 
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is, in fact, the most important item in such water | was continued on Wednesday, September 5, when | this appeared to be the most promising line of 
for, whereas the soluble constituent is mostly made | the members reassembled in the Reynolds Hall of attack in order to get at the root of the trouble. 


up of more or less oxidisable residues, resulting 
from the metabolism of men and animals, and | 
capable of rapid oxidation, the organic matter in | 
suspension represents principally the residue of | 
digestion, and is very resistant. The practical study | 
of the Henry process is, therefore, of first-class | 
interest in its application to sewage water, especially 
in places where this grave question has been neglected 
to the detriment of public health.” 

Professor Gregoire then proceeds to summarise 
his report thus :—“‘ The above may be summarised 
in the following:—{1) The Henry process of 
purification is based on totally new principles, or 
principles so greatly modified that they may be 
considered as new. They appear to be logical. 
(2) The process allows of the removal of suspensions, 
organic as well as mineral, from waste water. (3) It 
employs only common and cheap reagents, and in 
small quantities. (4) It requires only simple and | 
automatic apparatus, operating continuously, and | 
requiring very little labour. (5) It converts the| 
suspensions into dense mud, with little water 


the College of Technology. Dr. Moore again occupied 
the Chair. 


PICKLING AND FaTIGUE-STRENGTH OF DURALUMIN. 


The first paper taken was upon the subject of 
“ The Influence of Pickling on the Fatigue-Strength 
of Duralumin,” and was by Messrs. H. Sutton and 
W. J. Taylor. It was read in abstract by Mr. Sutton. 
The authors stated that in order to assist in the 
detection of flaws, manufacturing defects, and 
fatigue cracks in aluminium-alloy components, it was 


‘customary to pickle or etch the components in 


various solutions, the main etching usually being 
effected in an aqueous solution of caustic soda. 
Wohler type fatigue tests had been made on test- 
pieces machined from Duralumin bar and the effect 
of various pickling treatments on the fatigue- 


|strength investigated. Three pickling treatments 


had been employed. Treatment A consisted in 
immersing the specimen for 2} minutes in 10 per cent. 


caustic soda solution at from 60 deg. C. to 70 deg. C., | 


followed by rinsing and immersion for one minute in 


content, easily filtrable, and often capable of| cold 10 per cent. nitric acid, 10 per cent. sulphuric 
industrial use. (6) In a word, it appears to be the | acid. Final rinsing and drying followed. Pickling 
beginning of a new era in the treatmeat of waste | treatment B consisted in immersion in 10 per cent. 


| Dr. R. Seligman stated that it did not seem clear 
| whether the trouble was due to a mechanical or a 
| chemical phenomenon. Professor Hanson had ruled 
jout the possibility of its being mechanical because 
the effect disappeared on boiling the specimen in 
water. He would like to know, however, whether 
it followed that boiling in water did not affect the 
surface, both by removing some of the high points 
and filling up some of the crevices. If this were 
indeed the case, a combination of chemical and 
mechanical agencies was at work, in other words, 
corrosion-fatigue occurred. The fact remained that 
the authors had recorded observations which they 
| had been unable to explain. This was wholly desir- 
| able, as, in cases of this kind, it often occurred that 
the persons who had discovered the existence of a 
problem were, by reason of their occupations, unable 
'to probe it to the end. Having enunciated the 
|problem, other workers in research organisations 
| could follow it up and complete the work. 
Dr. I. G. Slater said that similar embrittling 
|effects on steel could readily be indicated by a 
‘number of physical and mechanical tests. These 
| effects had been shown to be of a temporary nature. 
| If the steel were allowed to stand for several days, or 





water.” | hydrofluoric acid, 10 per cent. nitric acid solution, | were heated to a temperature of 100 deg. C., the 

The illustrations used in connection with this | at 20 deg. C., for 2 minutes, with constant move- ‘original properties reappeared. Messrs, Sutton and 
article represent the original apparatus employed | ment, followed by rinsing and drying. Pickling ‘Taylor, who had confined themselves to fatigue- 
by Mr. Henry in his initial installation, which was | treatment C had been developed by Messrs. High | atrength determinations, had found that, as with 
naturally of a somewhat experimental character. | Duty Alloys, Limited, Slough. The specimen was Seer the deterioration was only of a temporary 
A large water-clarification plant is now in course | first immersed in hot water; it was then transferred | nature, and the original properties had been nearly 
of construction for an English colliery, in which | directly to a bath containing 4 parts of 10 per cent. restored by heating on boiling water. The effect 
Messrs. The Birtley Company, Limited, have intro- sulphuric acid and 1 part of hydrofluoric acid, at | produced in the case of Duralumin, however, differed 
duced various improvements. |normal temperature. The specimen was immersed | from that produced on steel in one marked respect. 
|therein for 3 minutes with constant movement | [py the case of Duralumin the deterioration had been 
_and rinsed in cold water. Finally, the specimen was | confined to a very superficial layer, whereas in that 
|immersed in cold 50 per cent. nitric acid, for one | of stee] the effect might penetrate to considerable 
| minute, rinsed in cold water, washed in hot water | depths. With severe pickling, the effect might be 


| discovered at the centre of a bar 1-in. in diameter. 








THE INSTITUTE OF METALS; 
MANCHESTER MEETING. 


(Concluded from page 287.) 
Some Properties or TIN. 


Tue last paper dealt with on Tuesday, September 4, 
bore the title “Some Properties of Tin Containing 
Small Amounts of Silver, Iron, Nickel or Copper.” 
It was by Professor D. Hanson and Messrs. E. J. 
Sandford and H. Stevens, and was presented to the 
meeting by Professor Hanson. The authors stated 
that the tin-rich ends of the silver-tin, nickel-tin, 
and copper-tin equilibrium diagrams had been 
investigated. The solid solubility of silver in tin 
had been found to be approximately 0-02 per cent. 
at room temperature, increasing to 0-06 per cent. 
at 210 deg. C. The solid solubility of nickel was 
less than 0-005 per cent., and that of copper less 


|and dried. 


Treatment A lowered the fatigue limit by 31 porte might be, however, that, with more severe 
cent., but the reduction was very much less after | pickling, the effect would penetrate deeper into the 
immersion of the test-pieces in boiling water. After | Duralumin than had been the case in the present 
a layer 0-0025 in. thick had been machined off, the | research, The probable cause of the deterioration 
pickled test-pieces showed normal fatigue properties. | was that, as was the case with steel, the effect was 
Pickling treatment B lowered the fatigue limit by | due to the absorption of nascent hydrogen by the 
15 per cent., while treatment C only lowered the | metal. In further work on this subject it might be 
fatigue limit by about 6 per cent. Moreover, the | interesting to try the effect of electro-pickling using 
reduction was less still, i.e., it was within the limits | the metal as cathode in some suitable electrolyte. 
of experimental error, when the specimens had been Mr. A. J. Murphy called attention to a paper by 
immersed in boiling water for 15 minutes after being | Messrs, Bardenheuer and Ploum, recently published 
pickled. This treatment appeared to be suitable|in Stahl und JHisen. These investigators had 
for pickling new components to reveal macrostruc- | pickled some steel wires in hydrochloric acid and 
ture and defects, or for etching used components for | had also used them as cathodes in sulphuric acid. 
the detection of fatigue cracks, stress-corrosion | The wires had become embrittled by the absorption 


cracks, &c. 

The discussion was opened by Professor D. 
Hanson, who thought that there was not much scope 
for comment in detail, as it seemed that there was 
quenching had no effect. Additions of iron above |no possible doubt that the conclusions arrived at 
0-4 per cent. were without effect, although, up to| were justified. There were other instances of the 
this percentage, an increase of 40 per cent. in the | troublesome effects of the type to which the authors 
tensile strength was found. Nickel up to 0-3 per| had referred. The season-cracking of metals was one 
cent. produced an increase up to 2-1 tons per square of these, but this differed in that chemical action and 
inch, but further additions had no influence. Copper | stress must act at the same time. There were also 
up to 2 per cent. greatly increased the tensile | instances in the domain of steel, particularly in the 
strength. Silver refined the grain of tin, but did| case of the fatigue-strength of such products as 
hot prevent grain-growth at high temperatures. | springs, where it had now been shown that the thin 
The addition of iron above 0-05 per cent., or of| decarburised layer which existed on the surface 
nickel above 0-06 per cent., prevented such grain | might result in the reduction of the fatigue-strength 
growth. Copper to the extent of 0-35 per cent. and | to about one-third of the normal value, while irregu- 


than 0-01 per cent. at 220 deg. C. A great increase 
in tensile strength was produced by quenching 
silver-tin alloys, but this was not permanent at 
room temperature. With the other three alloys 





upwards prevented recrystallisation of cold-rolled | Jarities on the surface also had an important effect. 


tin at room temperature, but annealing at tem-| Corrosion-fatigue effects, to which attention had 
peratures, from 110 deg. C., upwards, produced | beendrawn by Professor Haigh and more recently by 
larger grains than in alloys of slightly lower copper | Dr. H. J. Gough, F.R.S., provided another instance, 
content. }and it had been abundantly demonstrated that 

Owing to lack of time, the President asked the | certain chemical actions prevented the realisation 
members to discuss this contribution in writing, | of the intrinsic strength of our materials. It was 
and adjourned the meeting until 10 a.m. on the | important to know the cause of the behaviour of the 
following day, Wednesday, September 5. After) Duralumin in the authors’ experiments. At first 
partaking of luncheon at the Midland Hotel, the sight, it might be accounted for by irregularities on 
members visited the works of Messrs. The Broughton | the surface. This could hardly be the case, however, 





Copper Company, Limited ; Messrs. Metropolitan- | because heating the specimens in boiling water | 


Vickers Electrical Company, Limited; Messrs.| restored them, and this treatment could scarcely 


On the other 





W. T. Glover and Company, Limited ; and Messrs. 
Mather and Platt, Limited ; and the British Cotton 
Industry Research Laboratory. 

The adjourned business meeting of the Institute 


restore the contour of the surface. 
hand, the penetration of hydrogen, produced as a 
result of electro-chemical action, did occur, and, 
moreover, it took place with ease. Consequently, 


|of hydrogen, and their original ductility had never 
| been completely restored even though the hydrogen 
| had been removed. The next speaker, Mr. E. Wood, 
|stated that the hot-paraffin French-chalk method 
had been employed to a considerable extent in his 
works and had given satisfactory results. This 
consisted in merely immersing the component in 
hot paraffin, then putting it aside for a short time 
| and afterwards immersing it in French chalk. Any 
liquid which had penetrated into a crack or crevice 
would subsequently ooze out and make a mark on 
the French chalk. He had communicated with 
Mr. Sutton and had told him that hydrofluoric acid, 
as & constituent in a pickling solution, was a dan- 
gerous fluid to have in a commercial works, and he 
| (Mr. Sutton) had suggested substituting sodium 
fluoride for the hydrofluoric acid. This salt had 
| been employed with satisfactory results. The next 
speaker, Mr. C. E, Stromeyer, referred at some length 
| to the depth of penetration of caustic embrittlement 
|in steel and said that he had come across cases in 
| which caustic embrittlement had gone right through 
'several thicknesses of boiler plate with the result 
| that the rivet heads on the outside had broken off. 
Professor F. C. Thompson, who closed the dis- 
cussion, stated that in the electro-pickling of 
‘steel, if the metal were made the anode, pickling 
brittleness was almost entirely removed. 

Mr. Sutton, in reply to the discussion, agreed 
that irregularities in the surface might be of import- 
‘ance. The examination of sections was difficult 

because the serrations were small and they had found 
difficulty in examining the surface line. High-power 
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work was necessary. More prolonged pickling, | 
however, produced deeper fissures. The explanation 
that hydrogen was at work was a very probable 
one, on account of its known effect on other metals. 
He would remind Dr. Slater of the relatively short | 
time during which their specimens had been pickled. 
Hence very deep penetration was hardly likely 
under the circumstances. He was glad to have | 
Mr. Murphy’s reference to recent work done in 
Germany. His own work had also shown that 
the embrittling effect of pickling on steel was 
He agreed with Mr. 
a somewhat 


rarely removed completely. 
Wood that hydrofluoric acid 
dangerous material to introduce into a commercial 
establishment, and he was glad to know that good 
results had been obtained using sodium fluoride as a 
substitute. No attention had so far been given to 
electro-pickling in the present research. 


was 


PROPERTIES OF CoLp-WorRKED NICKEL. 


The next paper taken was a contribution by Mr. 
H. Quinney on “ Some Properties of Heavily Cold- 
Worked Nickel.” Mr. Quinney stated that many | 
physical properties of ferromagnetic materials 
changed rather abruptly at temperatures near the | 
so-called Curie point. Lacking a precise experi- | 
mentally useful definition of the Curie point, it 
might perhaps be in uniformity with general usage 
if the expression were employed to denote a small 
change of temperature within which the various 
properties, especially the magnetic ones, changed 
abruptly, these changes not being due to a change in 
The Curie point of commercial nickel | 
had been found to 


lattice type. 
of 99-62 per cent, purity 
330 deg. C., which much lower than that 
generally accepted for pure nickel. After the metal 
had been subjected to torsional overstrain the Curie | 
point heating considerably but | 
returned to its original value on cooling. No such 
effect was observed with mild steel since the init | 
was relieved before the metal reached the relatively 


be | 
| 
| 


Was 


on was raised 


high Curie point. 

The first speaker, Dr. L. B. Pfeil, thought that | 
from a practical point of view the results would | 
have had the nickel 
cold-drawn severely, by which procedure a very 
pronounced hardening would be developed. If the | 
author could include a series of Brinell hardness 
values across a section of his specimen it might 


been more interesting sa 


assist in deciding to what degree a piece of nicke 
would have to be cold-drawn in order to develop 
results similar to those in the paper. Dr. 
(. J. Smithells, who spoke next, said that he was 
not clear as to the exact object of the paper. He 
yathered, however, that the purpose had been an 
academic one. If that were the case the choice of 
the metal had been somewhat unfortunate. This 
contained 0-12 per cent. of magnesium, 0-15 per 
cent. of iron and rather high carbon. There was 


yviven 


no mention of manganese, but this was often 
present in commercial nickel and had a marked 
effect on the properties. Some two years pre- 


viously Mr. Ransley and he had investigated certain 
properties of refined nickel, of 99-9 per cent. purity, 
and the effect of adding minor constituents. The 
latter had exerted a considerable influence on the 
tensile strength and other properties of the metal. 
It seemed clear, therefore, that the author should 
have started out with a really pure nickel. He bad | 
said that the Curie point was much lower than that | 
generally accepted for pure nickel. This, he (Dr. | 
Smithells) contended, was in all probability due | 
to the impurities present. The last speaker, Mr. 
W. R. Barclay, emphasised the remarks made 
by Dr. Smithells. He stated that he would not 
like it to go out that material of the composition | 
quoted in the paper was representative of the com- | 
nickel sent out 





for magnetic or electrical | 
purposes. It was now possible to obtain nickel | 
practically free from magnesium; at any rate the | 
proportion was much below that of the nickel used 
in the investigation. Mr. Quinney informed the 
President that he would prefer to make his reply 
in writing. | 


| 


mercial 


EvoneaTion VaLuss or Drawn Copper WIRES. 


“ Experiments in Wire-Drawing, Part IV. -| 
Annealing of H.-C. Copper Wires of Varying Hard- | 


ness—Elongation Values,"" by Messrs. W. E. Alkins | 


| ratio, namely, 
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and W. Cartwright, was the next contribution con- |fication. They were in complete agreement in 


sidered. This embodied the results of determina- 
tions of the elongation values of a series of wires of 
a very pure high-conductivity copper, drawn with 


| widely-varying amounts of reduction and annealed 


at various temperatures for varying periods of time. 
Mr. Alkins, who presented the paper, stated that 
the elongation tests had been made on a hand- 
operated Farrar machine of simple type, on a length 
of 10 in, between the grips. Eleven wires had been 


| tested and the percentage reductions given to them 


by cold-drawing, after intermediate annealing, to 
the uniform finished diameter of approximately 
No. 12 S.W.G. (0-104 in.), ranged from 35-9 to 
96:7. In the as-drawn condition all the wires 
had, within the limits of accuracy of the method of 
testing, the same elongation, namely, 1 per cent. 
At 130 deg. C., softening was apparent only in the 
case of the four most severely drawn wires after 
treatment of six hours’ duration and over. As the 
temperature of annealing increased, the lightly- 
drawn wires underwent annealing less rapidly than 
those which had been severely cold-worked. Whereas 


|a significant increase of elongation was apparent 


with a number of the hardest-drawn wires after 
six hours at 130 deg., after one hour at 155 deg., 
and after half an hour at 170 deg. C., the No. 1 wire 
(36 per cent. reduction) showed only the slightest 
softening after twenty-four hours at 205 deg. C., 
and was by no means fully annealed even after 
twenty-four hours at 230 deg. C. In marked 
contrast with the behaviour of lightly-worked wires, 
several of the most heavily-drawn wires were 
annealed down to elongation values of the order of 
30 per cent. on 10 in., after twenty-four hours at 
155 deg. C.; they were annealed to values of 
35 per cent, and over after one hour at 205 deg. C., 
and after half an hour at 230 deg. C.—treatments 
which were without appreciable effect on No. 1 
wire, 

It of remark that, even at low 


was worthy 


| temperatures, wire No. 9 (94-8 per cent. reduction) 


appeared to anneal to a greater extent, as judged 
in the light of elongation values, than wire No. 11 
(96-7 per cent.); the behaviour of wire No. 10 
(95-8 per cent.) was, on the whole, intermediate 
between that of No. 9 and that of No. 1l. It was, 
in general, true that in the case of each wire the 
greatest elongation was obtained by annealing at a 
moderate temperature for a fairly long time. If 
high elongation were desired, it appeared that it 
might best be achieved by annealing, for a period of 
twelve hours or so and at a temperature of about 
250 deg. C., a wire which had undergone a reduc- 
tion of area of from 50 to 75 per cent. since its 
previous annealing. When the annealing tempera- 
ture exceeded 650 deg. C., the elongation of the 
annealed wires showed a definite falling-off, which 
appeared to be more pronounced the more severe the 
cold-work on the wire. 

Professor F. C. Thompson, who opened the dis- 
cussion, thought the paper was to be particularly 
welcomed as it represented a most careful and 
thorough investigation of the effect of annealing 
wires drawn to various extents. The main service 
rendered by the paper was that it emphasised the 
extraordinary complexity in the change of mecha- 
nical properties on annealing. This unexpected 
and striking complexity evidenced if, for 
example, the annealing temperature were plotted 
as a function of what the authors called the work 


was 


annealing diameter __,,, 
—- . The only other 
finished diameter . 


speaker, Dr. H. O'Neill, stated that if the authors 


| had the opportunity to have the annealed wires 


examined by the Debye-Scherrer method, they 
might obtain some useful information which would 
clear up some obscure points. In a brief reply, 
Mr. Alkins said that the difference between elonga- 
tions, on 10 in., of 29 per cent. and 31 per cent. 
might not seem very great, but when working to 
close specifications this had given rise to a great 
deal of trouble. When, for instance, the two ends 
of a coil of wire had been tested and found to 


| give the elongation of 31 per cent. laid down in a 


specification, it might happen that a piece taken 
from the middle of the coil by the user of the wire 
gave 29 per cent. This led to complaints on the 


regard to X-ray examination, and they would 
always be pleased to supply samples of wire to 
investigators in this field. 


DENSITIES OF Brass From X-Ray Data. 


The next contribution considered bore the title 
“Crystal Densities of Industrial Brasses from 
X-Ray Data.” It was by Professor E. A. Owen 
and Dr. Ll. Pickup, and in the absence of both 
authors, was presented by Dr. R. Genders. The 
authors stated that to obtain accurate values of 
the density of perfectly sound alloys by the usual 
method of weighing in air and in water, mvolved 
considerable experimental difficulties, the greatest 
of which appeared to be the elimination of any 
unsoundness or porosity which might be present. 
The values obtained by calculation from X-ray 
data were the crystal densities, and were probably 
nearer to the true densities than those obtained 
by other methods, in which difficulties arose owing 
to porosity, cold-work, grain size, and also heat- 
treatment in the case of alloys with duplex struc- 
tures. The densities of alloys consisting of a single 
phase were not affected by heat treatment when in 
true equilibrium, whilst alloys consisting of a duplex 
structure could give a range of values depending on 
the heat treatment which they had received. The 
effects of cold-work and of grain size on the density 
small, but at present few quantitative data 
were available. 

In a brief discussion on the paper, Dr. Genders 
stated that the new method was free from some of 
the difficulties associated with weighing in air and 
in water. Although it possessed some advantages, 
he did not think that the X-ray method was more 
accurate than weighing. This was especially true 
in the case of some of the brasses which contained 
volatile constituents, because in the X-ray method 
the metal was heated in powdered form. Pure 
copper had been shown to have a density of 8-937 
by the X-ray method, while Mr. Bailey and himself 
had found 8-933. It could now be taken that the 
true density was near to 8-935. Mr. Bailey and 
himself had proved quite conclusively that a sample 
of brass rolled to a 50 per cent. reduction suffered 
no change in density owing to the effect of the cold- 
work on the crystal lattice, but, at the same time, 
that 50 per cent. reduction could be relied upon to 
close up any unsoundness which was present. 

Professor D. Hanson thought that the X-ray 
method had reached such a point that it could be 
added to the other methods which had been employed 
in the past. The authors had referred to a method 
of using filings to arrive more quickly to a state of 
equilibrium in annealing. They were inclined to 
think that the fineness of the particles would result 
in a more rapid anneal. It should be remembered, 
however, that each little particle had been cold- 
worked during the filing process; furthermore, if 
there were heterogeneity in the metal, it was 
obviously, dangerous to use filings. The X-ray 
method determined the spacing of the atoms; it 
took no account of irregularities in the atomic 
structure, non-metallic inclusions and holes, and 
was entirely different from the method of weighing 
in air and water. The method gave the density of 
the main crystal of the metal and did not determine 
the density in such a manner as to reveal internal 
unsoundness, and so on. 


were 


VALUES OF COPPER AND COPPER 


ALLOYS. 


ELONGATION 


The last contribution considered, namely, “ Elon- 
gation Values of Copper and Copper Rich Alloys,” 
by Dr. Maurice Cook and Mr. E. C. Larke, was 
presented to the meeting by Dr. Cook. The authors 
stated that they had made a study of the effect, on 
elongation values, of dimensional variations in 
test-pieces of copper and copper alloys in strip form. 
High-conductivity copper, 70 : 30 and 64 : 36 brass, 
80: 20 cupro-nickel, and 95:5 gilding metal had 
been investigated, and it had been found that 
varying the length of the parallel on 0-5-in. wide 
test-pieces from 1-5 to 8-5 in. had no appreciable 
effect on the total elongation values measured on 
a l-in. gauge length. Varying the metal thickness 
between 0-125 and 0-020 in. did not sensibly affect 





part of the client that the wire was not up to speci- 





the elongation, but with metal thinner than 0-02 in 
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the elongation values decreased with decreasing | 
thickness. With variation in the width from | 
(25 in. to 1-5 in., the elongation decreased with | 
decreasing width, the effect being smaller as the 
gauge-length was increased. Variation in the rate | 
ofstrain between the limits of 0-06 in. and 0-55 in. | 
per inch of gauge-length per minute did not appear | 
to affect the elongation values. 

A detailed study had been made of the effect of | 
gauge-length on elongation values, also of the 
distribution of elongation along the gauge-length of 
all five materials in the soft condition, and also for 
70:30 brass subjected to progressively increasing 
amounts of cold-rolling. Values for total and uni- 
form elongation had been obtained and compared 
with those derived from characteristic formule, 
such as those of Unwin, Bach, Bertella, and Krup- 
kowski. Values obtained from the formule of 
Unwin, Bach, and Krupkowski for total elongation 
on gauge-lengths upwards of 0-75 in. agreed ex- 
tremely well with the actually-determined values. 
Uniform elongation values derived from the Bach 
formula did not agree with observed values so well 
as those derived from the other two formule. With 
soft materials it was not possible to obtain from the 
Bertella formula values for comparison with actually 
determined values, for it had been found that when 
the logarithms of percentage elongation values were 
plotted against the logarithms of gauge-lengths, 
the lines connecting the experimental points were 
not straight, or, at best, could be regarded as straight 
only over a very limited range of gauge-lengths. 
As might be expected, the formula was found to be 
applicable for hard materials which possessed little 
or no uniform elongation. The extent of the 
effect of the local elongation due to necking had 
been investigated, and it had been found that, 
provided that fracture did not occur nearer than 
0-5 in. of a gauge-mark, the value for total elonga- 
tion was not appreciably affected by the position of 
fracture. 

The only speaker on the discussion, Dr. H. O’ Neill, 
stated that the work had been of particular interest 
to him because it exposed the fundamental limita- 
tions of the empirical Bertella expression. A few 
years previously, Mr. Cuthbertson and he had 
examined this logarithmic equation, and had found 
that it held quite well for their particular test- 
piece of copper. In their case the gauge length L 
never exceeded 7,4/ A (where A was the initial 
cross-sectional area) for the unworked metal, and 
in discussing the paper at the time of its publication, 
Mr. Oliver had warned them that the expression 


did not hold if L were greater than 10,/ A. The 
present authors were not able to confirm the logar- 
ithmic relationship. In the light of the above 
remarks this was to be explained by the extreme 
geometrical form of their test pieces. With the 
5-in. gauge length on their high-conductivity copper 
for instance, L = 46 4/ A; the soft 
70 : 30 brass, L = 234, A... Te keep L= 10 vy ‘A, 
the gauge length of the copper should not exceed 
1-7 in. Ina brief reply, Dr. Cook stated that the 
sad truth about the Bertella formula was that it 
did not hold merely when the gauge was right, 
but it did not hold at all. They had found that 
it held, however, in the case of material in the cold- 
worked condition when the amount of cold-work was 
such that the material had no longer a uniform 
elongation. 

The President then thanked the authors of all 





whilst on 








the papers for their contributions and proposed 
votes of thanks to the Lord Mayor and Corporation | 
of Manchester, the Corporation of Salford, the 
Chancellor, Council and Senate of the -arvedtbooad 
and the Principal of the College of Technology for | 
the accommodation which he had kindly afforded | 
tor the meeting. Further votes of thanks to the | 
firms and administrations who had thrown their 
works and laboratories open to the members, to all 
others who had contributed to the success of the 
meeting, and to the President, terminated the pro- 


ceedings. 


. an the afternoon visits were paid to the works of 
— he British Copper Refiners, Limited ; 
= =. British Insulated Cables, Limited, Prescot ; 
“essrs. Callender’s Cable and Construction Com- 
pany, Limited, Leigh; and Messrs. The Chloride ' 








Electrical Storage Company, Limited. In the 
evening an enjoyable reception was held at the 
University of Manchester, at the invitation of 
the Council of the University. The whole of 
Thursday, September 6, was devoted to a motor- 
coach excursion to Froghall, North Staffordshire, 
there visiting the works of Messrs. Thomas Bolton 
and Sons, Limited. 








AMSLER DYNAMOMETER AND 
INSPECTION CAR. 


THERE has been a marked tendency in recent years 
to increase the weight of trains both in this country 
and abroad, and as the increased weights have usually 
been associated with higher speeds, they have resulted 
in noticeably higher wear and tear on the track. It 
has therefore become necessary to subject the latter 
to frequent and careful inspection, and to facilitate 
this process in the case of the Swiss Federal Railways, 
additional apparatus had recently been added to the 
dynamometer car built in 1914, and described in 
ENGINEERING, vol. cix, page 871 (1920). The new 
apparatus was supplied by Messrs. Alfred J. Amsler 
and Company, of Schaffhausen, and enables records to 
be obtained of variations in the gauge, curvature of the 
track, unevenness of rail heads, super-elevation, and 
rolling on curves. The car is illustrated in Figs. 1 to 3, 
Plate XVI, a photograph of the trailing bogie, to which 
the recording apparatus is connected, is given in Fig. 12, 
page 298, while various views and diagrams of the 
apparatus are given in Figs. 4 to 11, Plate XVI, and 
Figs. 13 to 16, on page 298. Fig. 7 on Plate XVI is 
a diagrammatic representation of the various measuring 
devices. It may be pointed out that the apparatus 
shown in Figs. 8 and 11 is similar to that on the car, 
but is shown mounted on a wooden framework. All 
the curves are recorded on a single sheet of paper, 
a reproduction of a portion of which is given in Fig. 
17, on page 299. 

It is unnecessary to describe the coach itself in any 
great detail, as full particulars of its construction and 
dynamometer equipment were given in the earlier article 
referred to. The chief alterations involved by the 
addition of the new apparatus were modifications to 
the recording table, and the introduction of a new 
table to carry a gyroscope. The table carrying the 
recording instruments is of cast-iron, and is about 
1,750 mm. (69 in.) long by 900 mm. (354 in.) wide, 
and rests on a strong underframe built up of rolled 
sections. A wooden lining, extending all round the 
underframe and fitted with doors, facilitates access to 
the fittings on the underside of the table. The paper 
band on which the records are made is 650 mm. 
(254 in.) wide. The advance of the paper is proportional 
to the distance travelled by the car, and is effected by 
a speed-changing gear allowing three different rates of 
travel, corresponding to 20 mm., 100 mm. or 600 mm. 
per kilometre (1 in., 5 in., or 30 in. per mile). The paper 
always travels in the same direction, whether the car 
is running ahead or backwards, an automatic reversing 
gear coming into action in the latter case. 

The movement of the paper is effected through a 
gearbox mounted on one of the axles, the motion being 
transmitted through suitable shafting and gearing to the 
main drive of the apparatus table. An unbraked axle is 
selected for the drive, so that errors arising from wear 
of the tyres are very small. These errors can, however, 
be compensated for by altering the ratio of a pair of 
bevel pinions forming part of the drive, spare pinions 
being provided to ensure that the error will not exceed 
0-3 per cent. in the most unfavourable circumstances. 
In addition to the recording apparatus for the track- 
inspection attachments, the table also carries a clock 
with electrical contacts for notching the paper at 
minute intervals. There is also a speedometer arranged 
on the Amsler system, the constant-speed gear of which 
is combined with contacts for notching the paper, 
to indicate 2-second, 6-second, or 12-second intervals. 
The Amsier speedometer was fully described in our 
previous article. Finally a contact operated by the 
main driving gear records kilometre intervals. The three 
pens for making the notches are of the electro-magnetic 
type and both these and the recording pens are arranged 
in a single line perpendicular to the movement of the 
paper, so that simultaneous values are all located on 
the same ordinate. 

The apparatus for indicating variations in the gauge 
is illustrated in Figs. 4, 5, 7, 8 and 12. The records are 
made continuously on the paper band throughout the 
journey. The apparatus consists of two separate 


measuring devices carried on the two longitudinal 
beams below the main frame channels, and clearly 
visible in the figures. It will be noticed in Figs. 4 and 5 
that the axle boxes are provided with short drop arms, 
and the beams are held in position against these arms 
by means of springs, allowance being made for slight 
variations in the distance between the two axles on 
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each side of the bogie. The longitudinal beams carry 
two cross beams to which the measuring devices are 
fixed. The latter consist of two light wheels with 
their edges in contact with the inner faces of the rails, 
each wheel being mounted on the lower end of a lever 
and held against the rail by light springs. The levers 
also carry light shoes at the lower ends, these shoes 
being normally clear of the rails, but serving to prevent 
the wheels entering the gaps at switches and 
crossings. The connection between the two levers and 
the recording apparatus is made by Bowden wire, the 
casing terminating at the top of one arm, as shown in 
Fig. 4, and the wire at the top of the other. It is 
evident that with this arrangement, any variation of 
the distance between the two contact wheels will be 
transmitted to the recording pen. To eliminate the 
effect of movements of the car underframe with respect 
to the measuring device in either the vertical or hori- 
zontal planes, the Bowden casing abuts on a bracket 
fixed to the underframe; between the bracket and 
the table, the wire is passed over four pulleys mounted 
on the underframe, as shown in Fig. 5, being held taut 
by means of a spring. The total length of the cable is 
therefore unchanged by any relative motion between 
the car body and wheel axles. The protecting tube 
prevents any change in the effective length of the wire 
due to vertical vibration. The measuring device can 
be withdrawn out of action by swinging over the levers 
and hooking them up in the position shown dotted on 
the right in Fig. 4. It may be noted that the whole 
of the measuring device lies within the loading gauge. 

The apparatus for recording the curvature of the 
track is shown in Figs. 7 to 9, 11 and 12. A third 
contact wheel, shown to the right in the upper part 
of Fig. 9 and in Fig. 11, and similar to those provided 
for measuring gauge variations, is arranged at the 
other end of the bogie, the longitudinal beams being 
extended to carry the lever on which it is mounted. 
A further cross beam is fitted as shown in Fig. 11. 
It will be observed from Fig. 9 that the upper ends of 
the levers carrying the contact wheels on the same 
side of the bogie are connected by a single wire running 
over pulleys attached to the car frame to form a 
differential arrangement, the resultant motion arising 
from the movement of the two contact wheels being 
transmitted to a bell-crank lever, to which is attached 
the pulley shown on the right. The wire is kept in 
tension by the spring shown on the extreme right in 
the same diagram. The connection to the recording pen 
is made through the wire attached to the second arm 
of the bell-crank lever, this wire being also kept in 
tension by a spring. 

The position of the bogies with respect to the car 
frame, when rounding a curve of mean radius R, 
is shown in the lower part of Fig. 9. It will be observed 
that, owing to the leading contact wheel being mounted 
further from the bogie centre than the trailing contact 
wheel, the former will be displaced less than the latter, 


the algebraic average a+ of the two displacements 
being a measure of the curvature. 

Since the triangle A BC is similar to the triangle 
DEF, 

Nad 
R 
.*. the actual curvature | = 
R @% —2s, 

The disturbing effect of the movement of the bogie 
with respect to the rails, or of the car body with respect 
to the bogie, is automatically eliminated by the indirect 
path provided for the wire, shown in the upper part of 
Fig. 9. When the curvature-recording attachment 
is not in use, the rear contact wheel, like the gauge- 
measuring wheels, can be swung inwards and clipped 
by a hook on the cross piece. 

The apparatus for recording unevenness of the head 
of the rails is illustrated in Figs. 7, 8, ll and 12. It is 
used for recording on portions of the track where 
on a small length one or both rails have been raised 
or lowered more than is permissible. When the car 
is at rest on the track, the frame is practically parallel 
with the rails, due to its length, even if the rails have 
low portions. If on one side one wheel is resting on a 
low portion, however, this wheel will be farther from 
the underframe than the other, and the difference of 
the distances between the wheels and underframe is 
recorded as a measure of the depression. Similar 
arrangements are provided on both sides of the car to 
indicate irregularities on either rail, two independent 
diagrams being recorded on the paper. Referring to 
Fig. 6, it will be seen that there are two horizontal 
guides fixed above the beam mounted on the axle 
boxes. Two vertical bars attached to the underframe 
carry bell-crank levers, on the horizontal arm of which 
are rollers engaging with the guides. A Bowden wire 
connected to the vertical arm of the left-hand bell- 
crank lever is carried through a casing between the 
levers, and passes through a hole in the second lever 
and then through further flexible and rigid casings and 
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over pulleys to the apparatus table, being kept taut by | 
a spring below the latter. One end of the flexible casing | 
to the right of the right-hand lever abuts on the vertical 
arm of the lever, while the other end abuts on a fixed 
bracket attached to the underframe. As a result of | 
this arrangement, the wire will be displaced horizont- | 
ally with respect to the underframe by an amount 
equal to the relative movement of the levers with 
respect to one another, or, in other words, by an 
amount proportional to the difference between the 
vertical movements of the rollers. 

Disturbances due to vibration of the wire are pre 
vented by the casing extending between the two 
levers. The inclination of the car body on a curve 
with respect to the bogie does not affect the pen, as 
the vertical distance between the frame and each wheel 
change by an equal amount. To eliminate anv effect 
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record on the paper. 





Fie. 16. 


axis, the roller guides are | ally of a gyroscope with a vertical axis, mounted on 4 
mounted perpendicularly to | table, as shown in Figs. 7 and 13 to 15. It is clear 
radii passing through the bogie | that while the bogie axles will be tilted in direct relation 
centre, so that the rollers simply | ship to the superelevation when rounding a curve, the 
slide through the guides without | car body will receive an additional tilt due to rolling. 
vertical movement. When it is|The gyroscope will obviously record the total move- 
desired to put the apparatus | ment, and to obtain a record of the true superelevation, 
out of action, the ends of the | the rolling motion of the body with respect to the axle. 
wire and tube are disconnected | which is recorded on the same ordinate by a separatt 
from the vertical arms of the} pen, must be algebraically added to the gyroscopic 
levers and hooked to the vertical | movement. The two records are readily distinguished 
fixed bars, the right-hand lever | by the fact that the rolling motion is represented by 
arm being slotted to allow the|an oscillation of short-period and small amplitude 
wire to pass. The various por- | above and below the curve of superelevation. A further 
tions of the apparatus are pro- | correct ion has to be made for oscillation of the gyro- 
portioned to give a full-size | scope itself, due to the fact that its centre of gravity 
It may be noted, however, that, | is not exactly coincident with its centre of suspension 


when evaluating the diagrams, any unevenness of | As this oscillation is of the long-period type, occupying 
the rails will always be recorded twice in short suc-|about 25 minutes, it gives an effect equivalent to 4 
cession, once positive and once negative, as the two | slightly undulating zero line, as shown in Fig. 17. 


bogie wheels pass over the same spot. It is therefore 


The gyroscope disc runs at about 7,500 r.p.m., an¢ 


not the shape of the diagram curve, but the breadth | is driven by a small electric motor energised by 4! 


and depth of shade 


of the line recorded sym- | independent system of storage batteries, which ar 


metrically to the zero line which represents the size kept charged by a separate dynamo of the same type 4° 
and frequency of the rail unevennesses. It is stated |the lighting dynamo, but of somewhat larger siz 


| that once the observer has become familiar with the | The disc is enclosed in a casing suspended in a ‘ ardal 
| nature of the curve, it is very easy to decide on the | ring on a horizontal axis at right angles to the track 


good or bad state of the rails. In examining the actual | This ring, in turn, is suspended on a horizontal ax! 


curves given in Fig. 17, it should be noted that even | parallel to the track. The oscillation of the casing 
when the rails are in a perfect state, irregularities are | relative to the car body is controlled by electro magn¢ 


ts 


recorded at joints and crossings due to the elastic deflec- | producing anti-precessional couples in both the longl- 
tion of the rails on each side of these points. tudinal and transverse directions. The inclination o 
The apparatus for indicating superelevation is illus- | the casing with respect to the car body, which, a5 ¢* 


due to the movement of the bogie about a vertical’ trated in Figs 7, 10 and 13 to 16. It consists essenti- | plained, is made up of inclinations arising both frou 
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the superelevation of the rails and from rolling, is 
transmitted to the first recording pen by an endless 


light cable attached to two diametrically opposite | 


points on the Cardan ring and led over pulleys, as 
ndicated in Figs. 7, 14 and 15. 
The arrangement for recording the rolling motion of 


the car body with respect to the bogies is shown in | 


Fig. 10. 
venness of the head of the rails, already described. 
shown in Fig. 10, however, one of the bell-crank levers, 
m which the rollers running in guides are mounted, is 
provided with an additional horizontal arm, to which 
the wire is connected instead of to the vertical arm. 
This modification is rendered necessary by the fact 
that the levers on opposite sides of the car swing in 
parallel directions,so that if the wire and casing were both 
connected tothe verticalarms, there would be an incorrect 
displacement of the wire relative to the casing during 
translatory movements of the car body unaccompanied 
by rolling. It will be observed that after passing over 
a pulley to eliminate parasitic relative motion between 
the bogie and the underframe, the wire is taken to the 
upper arm of a lever, shown on the right, and that the 
connection to the pen is made from the lower arm of 
the same lever. This lever is provided with a series of 
eyes to enable the rates of transmission to be varied. 
When deducting the rolling movement from the diagram 
drawn by the gyroscope, it must be borne in mind that 
the superelevation is measured at the axle boxes, and 
that it is, therefore, necessary to reduce the rolling 
movement in the ratio z/y to bring it to the same base, 
that is, to the distance from the middle of the rails. 
\part from the correction, it has been found con- 
venient to represent the rolling movement, which is of 
small magnitude, on a larger scale than the apparent 
oscillations of the gyroscope, which are on scale 1 : 5, 
and the apparatus is, therefore, arranged to record on 
a seale of | ; 2, referred to the distance from the middle 
of the rails, 
By employing a system of differential levers, it is 
ssible to make the deduction of the rolling movement 
m the apparent gyroscopic oscillations entirely auto- 
iaatically. Such a procedure involves the mounting 
of the gyroscope on the recording table, and this was 
not practicable in the present instance, owing to space 
limitations ; as already stated, the gyroscope in the 
ir illustrated is mounted on a separate table, and its 
movements are transferred to the recording pen by a 
wire. Referring to Fig. 16, the curve of apparent 
xyroscopic motion is the second from the top, while 
the rolling curve is the fourth from the top. The 


It closely resembles that for recording un- 
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, the latter curve on to the former. It operates on the 
| same principle as a pantograph, and two operators are 
| necessary, one of whom traces the gyroscopic curve 
| and the other the rolling curve, at the same time 
traversing the instrument along the table. During the 
| operation, the ordinates of the rolling diagram are 


-9 
|reduced in the proportion +2 and are deducted in 


algebraic sense from the superimposed ordinates of the 
' gyroscope curve. The true superelevation of the rails, 
measured to the base line corrected for the slow oscil- 
lation of the gyroscope, is drawn as a new curve in 
coloured ink, as shown in Fig. 17. The corrected base 
line, i.e., the slow natural oscillation of the gyroscope, 
is easily drawn as a broken polygonal line, the angular 
points of which are obtained by projecting down on 
the corrected gyroscopic curve the points of zero- 
curvature—corresponding to horizontal track—of the 
curvature diagram placed just above. 








LABOUR NOTES. 


Members of the executives of the unions represented 
on the National Joint Council for the Building Trades 
met in London, last week, for the purpose of considering 
the question of wages. Mr. R. Coppock, secretary of 
the National Federation of Building Trade Operatives, 
stated that it had been decided to make application 
to the employers for a reduction of the index figure on 
which the wage rates are at present based from 78 points 
to 65 points. The effect of this would mean an applica- 
tion for an increase of ld. an hour, covering building 
trade operatives throughout England and Wales. 
As far as Scotland was concerned, an application 
had already been made for certain alterations of wage 
rates to the Scottish National Council for the Industry. 
The application, he added, was intended to raise the 
whole status of the employees throughout the industry, 
and the claim jor ld. an hour advance was equal to 
nearly 10 per cent. It would equalise the position 
throughout the industry on the operatives’ side, and, 
in the main, would not cause any increase in building 
costs. The conference, Mr. Coppock added, had 
decided not to make any claim for a reduction of 
working hours. The claim will be negotiated with the 
employers through the machinery of the National Joint 
Council, and it will be open to the employers to table 
proposals of their own. No further developments 
are expected before the beginning of November. 


A report on wage negotiations with the National 





instrument shown in this figure is employ d to transpose 


Council of Port Labour Authorities which began five 
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months ago was submitted to a meeting of representa- 
tives of the dockers in London last week. Delegates 
were present from all the ports of the country, and 
after discussion it was decided that the negotiating 
committee should ask for a meeting with the employers 
as soon as possible, ‘‘ with a view to securing the fixing 
of a date for the restoration of the pre-1931 agreement.”’ 
|The union’s negotiators, it may be explained, had 
asked for the restoration of the 10d. taken off day 
wage rates at the beginning of 1932. The official 
announcement made at the close of the meeting by 
Mr. Bevan added :—*‘ In the event of no satisfactory 
date being secured, the conference authorised the 
tendering of notices to terminate agreements. The 
conference came to this decision in the light of a 
report that, while the employers would not object 
to the principle of restoration, they would not agree 
to the fixing of a date. In the event of anything emerg- 
ing from the further conference with the employers 
of a character that was not before the delegates when 
they arrived at this decision, the national delegate 
conference will be recalled and a report submitted.” 


During the negotiations, the Port Employers 
informed the union’s representatives that they were 
prepared to accept the principle of restoration of wages 
as soon as conditions permitted, but that in present 
circumstances an increase of wage costs, which must 
ultimately fall on the shipping industry, could not be 
entertained. They could not, it was added, indicate 
a date at which an increase of wages might be possible. 


The executive council of the National Union of 
Boot and Shoe Operatives have decided to recommend 
the members to reject the terms of the new agreement 
proposed by the National Federation of Boot Manu- 
facturers. According to Mr. Chester, the secretary 
of the men’s organisation, the employers seek to 
establish three standard rates of pay, viz., 508. a week for 
unskilled male and 32s. for unskilled female operatives ; 
a general standard rate of 548. for males and 34s. for 
females ; a general standard rate of 60s. for males on 
operations requiring exceptional skill and 38s. for 
females on similar operations. These standard rates 
are to be supplemented by 15 per cent. for piece- 
workers. It is further desired that such wage rates 
as may be determined shall be operative for a period 
of two years; that there shall be entire abolition 
of the holiday provision scheme operative in the 
industry; and that hours of labour shall remain 
as at present. ' 
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Mr. Chester added that these proposals would | 
effect reductions in wages of 4s. per week to so-called | 
unskilled male day workers and of no less than 10s 
per week to so-called unskilled male pieceworkers 
They would reduce the ordinary male operative on | 
piecework by 5s. 6d. per week, and skilled male piece 
workers would lose approximately 10s. per week 
teductions would also be suffered by a considerabk 
number of skilled operatives on day rates, and in the | 
of 50 of the female operatives ther 
would b reductions. The proposal to 
ibandon the holiday provision scheme would also b 


case cent 


per 
substantial 


t enuously opposed 


Mr. Findlay, the general secretary of the United | 
Patternmakers’ Association, mentions in the latest 
issue of the organisation’s Monthly Trade Report that 
the executive council had accepted the invitation of the 
Amalgamated Engineering Union to join the movement | 
for, (1) the revision of the 1931 agreement re nightshift 
with the object 
conditions 


overtime and coupling rates, of 
reverting to the 
prior to the 1931 agreement, and (2) an immediate appli 
cation to the Engineering and Allied Employer: 
National Federation for an increase of 2d. per how 
on the basic rate. It was also agreed that the Associa 
tion’s delegates should raise the question of aircraft 
workers with a view to having the terms of reference | 
widened to cover a National Committee working on 
their behalf. During August, Mr. Findlay adds, the | 
number of unemployed members decreased from 1,163 | 
to 1,162. The total membership is returned as 10,078 


rates and in operation 


At the time of writing, the trouble in the American 
textile industry shows no sign of subsidence. The 
United Textile Workers’ Union insists that under the 
Order interpreting Clause 7 (a) of the National Indus 
trial Recovery Act, it is entitled to negotiate for ail 
the textile workers employed by a firm, while the 
employers take the view, and are most emphatic about 
it, that it not. The union they contend, a| 
minority group, and its aim in this controversy is to 
the dominant Labour organisation in the 


Is 18, 
become 
industry 


The weekly organ of the International Labour Office 
at Geneva states that a French Act, which came into 
force on July 12, introduces for a period of two years 
a subsidy for merchant ships or deep-sea fishing vessels, 
based on their tonnage and speed, for the purpose 
of bringing about the re-engagement of unemployed 
and the restoration of merchant vessels to 
service. Various restrictions are placed on the grant 
of the allowances, which are confined to French under 
takings, the home port of which is situated in France 
or in certain Colonies, and to vessels manned exclusively 
by French officers and seamen. Further, the subsidy 
may only be granted to shipping undertakings, of which 
the navigating staff is in receipt of wages determined 
by collective contracts of employment arising out of an 
agreement between the most representative organisa 
tions of shipowners and seamen, or if such an agreement 
cannot be reached, arbitration. The subsidy is payable 
per day of service and per ton, at rates varying according 
to the class of ship. It is increased by 50 per cent. 
for one year in respect of vessels restored to service 
after the date of promulgation of the Act, on condition 
that the undertaking maintains in service, for not less 
than six months, a tonnage exceeding that which it 
had in commission at May 1, 1934, by an amount at 
least equal to the tonnage of the vessel restored t 
service. Finally, shipping undertakings which have 
received during one year a total subsidy exceeding | 
1,000,000 francs, must devote 20 per cent. of the subsidy 
to the building and alteration of vessels, as much use 
as possible being made of machinery of French manu 


seamen 





facture. | 


In order to meet the expenditure resulting from the 
Act, customs duties on imports of merchandise are 
to be increased by 4 per cent., provided that the | 
maximum yield of such additional duty shall not exceed | 
140,000,000 francs a year. In any event, no funds may 
be drawn from general revenue for this purpose. The 
origin of the new Act is .o be found, it is stated, in a 
Bill introduced on November 10, 1932, by the chairman 
of the Mercantile Marine Committee of the Chamber 
of Deputies. This measure proposed, among other 
things, that the State should bear part of the cost of 
the wages of crews. It was approved by the National 
Federation of Seamen's Unions and the Federation of 
Navigating Officers on the ground that it would tend 
to reduce unemployment, counteract proposals for | 
reducing wages, and frustrate the measures of protection 
adopted by foreign States on behalf of their shipping. 


An Act regulating the contracts of employment of 
salaried employees in Czechoslovakia came into force 


| notice. 
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on July 11. It applies to commercial and other salaried 
employees in commercial and industrial undertakings, 
mines, banks, insurance offices, the editorial and busi- 
ness offices of periodicals, the offices of barristers, 
notaries, independent engineers and architects, com- 
mercial agents and commercial travellers regularly 
employed. It provides, among other things, that 
in the event of sickness or accident, not resulting from 
a serious fault on the part of the employee, the salary 
must be paid for a period of six weeks. 
is extended by a fortnight after ten years’ service, 


and by a further week for each additional period of | 


five years’ service. After six months’ service in the 
same undertaking, the employee is entitled to two 
weeks’ leave. 
holiday amounts to three weeks, and after fifteen years’ 
service to four weeks. For this period of leave the 
employee is entitled to his money salary, and also to 


an allowance in lieu of any payment in kind which | 


he is unable to receive. 


The contract of employment may be terminated 
at the end of a quarter by giving six weeks’ notice, if 
the employee has worked for less than fifteen years in 
the same undertaking. The notice required is three 
months where the employee has fifteen to twenty 
years’ service, and five months after twenty years’ 
service. It may be stipulated by agreement that 
while the employee has not more than five years’ 
service in the undertaking the contract may be ter- 
minated at the end of any month by giving six weeks’ 
The Act also gives a list of grounds on which 
may terminated without notice. If 


the contract be 


} caution money is required, it must be deposited in a 


bank under such conditions that the interest can be 
drawn by the employee and the capital cannot be 
withdrawn except by mutual consent of the employer 


}and employee, or in consequence of a judicial decision. 


A radius clause in any agreement is held to be 
invalid if the employee was a minor at the time when 
it was made, or if he has not had an opportunity to 
learn the secrets of the undertaking, or if he does not 
earn more than 18,000 crowns a year. 
higher, the clause is only valid for the branch of com- 
merce or production in which the employer is engaged, 
and for a period of one year after the termination of the 
services of the employee. It is further provided that 


| the restriction must not unfairly hinder the progress of 


This period | 


| Japanese Confederation 


. ° 
After five years’ service, the annual | 





|a pottery works and toy factories. 


If the salary is | 


the employee in his occupation by its scope, its dura- | 


tion, the place to which it applies, or the business 
interest which the employer may have in securing its 
observance. The period for which the radius clause 
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remain valid may be extended to five years if 
the employer pays, for the period in excess of one year, 
the same salary as the employee was receiving when 
his employment ceased. In cases where the employee 
promises, in the event of an infringement of the radius 
clause, to pay a fine determined by agreement, the 
employer may not demand more than the fine in 


question, and may not claim damages or the con 
tinuance of the radius clause. 
Addressing a general meeting, in Osaka, of th 


of Industrial Associations, 
Baron Go, who presided, said that although the 
industrial system and the relations of employers and 
employees in Japan were apparently similar to those 
in European and American countries, they differed in 
many fundamental respects. Consequently, labour 
legislation, as developed in European and American 


countries in accordance with prevailing industrial 
conditions and social theories there, could not be 


introduced in Japan without modification. Japanese 
employers believed that industrial systems should be 
improved gradually under wise guidance, and that 
any compulsory enforcement of uniform legislation in 
disregard of the nature, scale, local conditions, &c., of 
undertakings should be avoided as much as possible. 
In drawing up legislation close attention should be 
paid to the fundamental conditions of industrial 
organisation and management in relation to employers 
and employees, in order that it may not be influenced 
by ephemeral theories. 


The report for 1932 of the Danish Factory Inspection 
Service states that lead poisoning was traced amongst 
employees in foundries, printing works, factories for 
the production of slot machines, accumulator factories, 
It was also found 
The 


among workers engaged in painting a bridge. 
and 


disease was most marked in accumulator factories 
foundries, and among bridge painters engaged in 
spray painting with red lead. Spray painting was 
found to be the most dangerous operation. 








ANGLO-CANADIAN CommeRce.—Mr. F. W. Field, 
C.M.G., H.M. Senior Trade Commissioner in Canada, 
at present in this country on an official visit. He will be 
available at the Department of Overseas Trade, 35, Old 
Queen-street, London, 8.W.1, on Monday next, Sept 
ber 24, for the purpose of interviewing manufacturers 
and merchants interested in the cxport of United King- 
dom goods to Canada. Mr. Field will also visit a number 
of industrial centres in the Provinces. Firms desiring 
an interview with Mr. Field should apply to the Depart 
ment, quoting reference No. 11,952/1934. 
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12-CYLINDER AIRLESS-INJECTION ENGINE. 
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PICKLING PLANT. FOR STEEL 
PLATES AT APPLEBY STEELWORKS. 


SEVERAL recent contributions to the proceedings of 
our leading metallurgical and scientific institutions 
have dealt with the subject of pickling, and the 
discussions which have resulted are indicative of the 
attention given to the process in steel and non-ferrous 
metal works. One important fact which emerges 
from these discussions is that the old haphazard 
methods have given, or are rapidly giving, place to 
scientific control, not only as regards the pickling 





solutions used, but in connection with the apparatus 
employed. An excellent example of a modern plant | 
for the pickling of steel plates is that recently installed | 
at the Appleby Steelworks, Scunthorpe, Lincolnshire, 
of Messrs. The Appleby Iron Company, Limited, an | 
associate member firm of Messrs. The United Steel 
Companies, Limited, 17, Westbourne-road, Sheffield, 10. 
The plant, a general view of which is given on the 
opposite page, has been constructed by Messrs. Taylor 
and Sons, Limited, Briton Ferry, Glamorgan. It con- 
sists essentially of an overhead runway arranged over 
a series of three vats; by means of the runway, 
travelling cradles loaded with plates are run over the 
vats. Each cradle is dipped in the vats in turn, and 
is then run out and unloaded, after which the empty | 
cradle is returned to the starting point to receive a | 

| 

| 





fresh load of plates. The runway is rectangular in plan, 
ind is provided with rounded corners. The vats are each 
13 ft. 6 in. long, by 4 ft. 1 in. wide, by 5 ft. 9 in. deep. | 
The first contains a solution of sulphuric acid, the | 
second contains clean water, and the third a lime. | 
water solution. The first vat is steam heated, the | 
temperature being controlled by a thermostat, and all 
the vats are provided with dial indicating thermo- 
meters. The plant is housed in a steel-framed building, 
63 ft. long, 57 ft. wide, and having a height of 33 ft. 
to the roof ridge. A large louvred outlet is provided 
in the roof for the dispersal of vapour and fumes from 
the pickling vats. | 
The five cradles provided are of special design, and 
ire made of acid-resisting bronze; they are each 
capable of carrying 30 cwt. of plates. The section of 
the 1 inway over the vats is supported by rocking arms 
which are operated by a steam cylinder balanced at 


a pressure of 100 Ib. per square inch. The steam is 
supplied by waste-heat boilers in the open-hearth 
furnace shop, the exhaust steam being utilised for 
heating the contents of the first vat. The machine 


gives the cradles the necessary up and down motion 
in the vats, and subsequently lifts them clear, to 
enable a steam transfer gear to move them from vat 
to vat. While three of the cradles are over the vats, 
the fourth is being unloaded and the fifth loaded, 
vhole cycle of operations, loading, pickling, wash- 
ing, liming and unloading proceeding in a continuous 
manner. The plates are inspected when unloaded, 
after drying, are passed through an oil-spraying 
ime which distributes an even film of oil over 
| surfaces of the plate in one operation. The 
picking machine has been designed to deal with plates 
» 12 ft. long by 3 ft. 6 in. wide, and, it is stated, 
sily capable of dealing with 5 tons of 4-in. plates 
hour, while its maximum capacity is 10 tons per 























hour. Acid is brought to the pickling plant in tank 
wagons from which it is transferred into a storage 
tank by means of compressed air. From the storage 
tank, the acid flows by gravity to the pickling vat 
through a measuring tank. We understand that 
large quantities of the plates treated by this pickling 
plant are employed in the manufacture of motor-car 
and heavy-vehicle chassis frames. 








Tue Pouisn Coat Inpustry.—During the first three 
months of 1934 the production of coal in Poland reached 
7,195,876 metric tons, as compared with 6,651,493 tons 
during the first quarter of 1933. The January to March 
1934 exports totalled 2,468,881 tons, as compared with 
2,241,563 tons during the corresponding period of 1933. 
Among the countries which imported Polish coal during 
the first quarter of 1934, Sweden occupied first place 
with 565,554 tons, Italy was second with 362,953 tons, 
Austria was third with 237,415 tons, France was fourth 
with 236,250 tons and Holland fifth with 221,205 tons. 
All the other importing countries purchased quantities 
well below 200,000 tons. 





Fig. 2. 


12-CYLINDER HIGH - SPEED 
AIRLESS-INJECTION ENGINE. 


Tue rapid development of fast patrol boats and 
similar craft in this country had led to a demand for 
engines occupying a minimum of space and possessing 
a high power-weight ratio. Up till the present, this 
demand has been mainly met by petrol engines, the 
airless-injection engine being generally confined to 
lower-speed vessels. The well-known advantages of 
the latter type of engine, however, are of at least equal 
importance at higher speeds, and Messrs. Gleniffer 
Engines, Limited, Anniesland, Glasgow, W.3, have 
now produced a heavy-oil engine which is claimed to 
be suitable not only for fast patrol boats, yachts, and 
so on, but for practically all purposes where overall 
length is an important factor, such as marine auxiliaries 
and rail cars, 

The new engine, which is illustrated in Figs. 1 to 
3 on this page, is a development of the firm’s 
“D.C.” series of vertical high-speed engines, which 
develop 20 h.p. per cylinder at 900 r.p.m. One of these 
engines, with four cylinders, was described in Enarn- 
EERING, vol. exxviii, page 449 (1929). The cylinder 
bore of the 12-cylinder model is 6 in., and the piston 
stroke is 7 in., these dimensions being the same as in 
the “D.C.” series. The adoption of the same 
bore and stroke permits of a large number of the parts, 
such as the cylinder heads, liners, pistons and valves, 
being interchangeable between the new and the older 
models, thus reducing production costs and facilitating 
the obtaining of spares. As will be clear from the 
figures, the 12 cylinders are arranged in Vee formation 
in two blocks of six, giving an overall length only a 
few inches greater than that of the six-cylinder 120 h.p. 
model in the vertical range. The actual overall length 
is 7 ft. 9 in., and the overall width is about 4 ft. The 
angle between the two cylinder banks is 60 deg., and 
the cranks are at 120 deg. The main and articulated 
connecting rods are coupled to a six-throw shaft. The 
design embodies an underslung crankshaft with the 
main bearing bolts carried from facings in the Vee 
right down to the keeps. As a result of this arrange- 
ment, it is possible to employ a cast sump bolted directly 
to the underside of the main body of the crankcase. 
The fixing brackets, shown in Figs. 1 and 3, are of 
cast steel, and are bolted to the four corners of the 
main block in such a way as to give easy access through 
all six crankcase doors to the main and big-end bearings. 

The valve mechanism is generally similar to that 
employed on the vertical engines, the valves being 
opposed and operated from a common camshaft for 
each cylinder bank, the exhaust valves directly and the 
inlet valves through pull rods. Each of the cam boxes 
is constructed as one casting, and they are fitted on the 
outside of the banks to give easy access for tappet 
adjustment. The camshafts run in an oil bath, and the 
inlet valves are mounted in cages so that both valves 
can be removed without disturbing the exhaust 
manifolds, cylinder heads, or water pipes. The timing 
gears are driven by duplex roller chains fitted with the 
Gleniffer tensioning device referred to in our description 
of the four-cylinder vertical engine. As shown in 





Fig. 3, the shaft operating the fuel pumps is located 
in the Vee with the pumps arranged in groups of three 
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The arrangement of the pump-operating mechanism 
is similar to that on the vertical engines, and was also 
dealt with in our article on the four-cylinder model. 
The governor is of the centrifugal type and controls 
the engine at all powers and speeds within very close 
limits, with single-lever control Forced-feed lubri- 
cation is employed for the main and big-end bearings, 
the articulated-rod bearings and the gudgeon pins. 
By - passes replenish the cam-boxes and supply oil to the 
timing-gear casirg. The pump is fully submerged, and 
the system incorporates an oil cooler and relief valve. 
As in other Gleniffer models, the temperature of the 
cooling water is thermostatically controlled by a spring- 
loaded by-pass. Two water pumps of the double-acting 
plunger type are fitted, one for each bank of cylinders. 

Another feature of the engine which common 
to the vertical models is that an air motor is employed 
for starting. There is, however, an interesting difference 
from the “ D.C, the method of opera 
tion. The flywheel cf the 12-cylinder model is at the 
after instead of at the forward end, but the forward 
position of the air motor is retained. The motor drives 
the pinion engaging wi'h the gear ring on the fly-wheel 
through a well-supported tubular shaft nested in the 
Ves The engine illustrated in the photographs repro- 
duced is fitted with the well-known Gleniffer reversing 
year and with a reducing gear of the double-helical 
type, the two units being built integral with the engine 
as shown in Figs. | and 3, The gears are specially 
designed with increased scantlings for the 12-cylinder 
engine and embody minor improvements. With a 


is 


series in 


2} to 1 reducing gear and reverse gear, the complete | was only wide enough to carry one line of traffic and | local authorities, the remainder being drawn fi 


| 





unit is about 10 ft. 7 in. long, and with reverse gear | 


only it is about 9 ft. 6) in. long. The weight is 3 tons 





ApriaL View or SCHEME. 


Fig. 1. 


15 ewt. in the former case, representing 35 lb. per brake 
horse-power. Without reverse gear, the weight works 
out at 28 Ib. per brake horse-power. A considerable 
saving on these figures can be effected where necessary 
by making the sump, reverse-gear casings, covers, &c., 
in aluminium alloy. As already mentioned, the engines 
are equally suitable for rail or stationary work as for 
marine use, centrifugal pumps being fitted instead of 


plunger pumps for the water circulation in such cases. 








VICTORIA DOCKS ROAD IMPROVE- 
MENT SCHEME. 


THE extraordinary thing about the new Silvertown-way, 
which forms the principal part of the scheme for relieving 
congestion on the road to the Royal Victoria, Royal 
Albert and King George V Docks of the Port of London 
Authority and was formally opened by the Minister of 
Transport (Mr. Leslie Hore-Belisha, M.P.) on Thursday, 
September 13, is that it was not constructed before. 
As a glance at existing maps will show, the main 
access to these docks, in which a large part of London’s 
trade is handled, as well as to the Silvertown factory 
area, has been from the Barking-road by way of the 
Victoria Dock-road. The carriage-way of the latter 
thoroughfare was only 21 ft. wide for the first half mile 
of its course and was crossed by a railway level crossing. 


| imagination. Farther east again a second lev 
| crossing, at Silvertown station, led to more delay. 

| It is, therefore, not surprising that as long ago as 
| 1902, a deputation of the factory owners and traders of 
| Silvertown waited on the West Ham Council with 
requests that a remedy be sought for this condition of 
things, though it is a matter for wonderment that 
not until 1913 were schemes for alleviation prepared 
by the Borough Engineer and the Port of Londor 
Authority. Any further progress was, of course, 
temporarily stopped by the war and, owing to the 
increase in road traffic, conditions had become pro- 
gressively worse by 1924, when both the Minister of 
Transport a nd the London and Home Counties Advisory 
Committee drew attention to the position, and the 
latter body reported in favour of a scheme that had 
been drawn up by the Ministry. In that year also, Sit 
Henry Maybury estimated that the obstructions men 
tioned increased the normal time of a lorry’s journey 
in the Silvertown district by 35 per cent. ; and when 
it is recalled how greatly road traffic has developed 
since that date, the pressing need for a new road is fully 
emphasised. In fact, it has been stated that traffic 1s 
completely blocked for nine hours out of the twenty 
four, and that the level-crossing gates are closed, on a” 
average, for 46 minutes every hour. Eventually, Parlia 
mentary sanction to proceed with the scheme was 
obtained with the passing of the Dock App aches 





Farther south, traffic was again impeded by a swing 
bridge over the entrance to the Royal Victoria Dock and | 
as this structure was not only frequently opened, but 


was also traversed by a railway track, the congestion | 


can be conceived without any great strain on the| 





(Improvement) Act, 1929. The estimated cost 0! 
2,500,0001., which had been a major stumbling block, 


was met by grants amounting to 630,000/. from variou- 
the 
Road Fund. It is stated that the actual cost will > 


well within the estimate. 
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Fie. 3. New Barxrna Roap Bripes. 


The scheme, which has now brought about a much- | 
needed improvement in these conditions, is shown in | 


the aerial photograph reproduced in Fig. 1 and in the 
map given in Fig. 2. It can be divided into four parts. 
The construction of a new steel bridge over the River 
Lee, known as the new Barking-road Bridge, with 
approaches connecting East India Dock-road and 
Barking-road (this bridge can be distinguished in the 
extreme background of Fig. 1, while a closer view 
appears in Fig. 3). A viaduct running from Fulton- 
street to near Ellesmere-road, Silvertown ; the course of 
this is also shown on the map and in the foreground of 
Fig. 1, while farther views of it in course of construction 
and in the finished state appear in Figs. 4 to 7 page 306. 
\similar viaduct is under construction at Silvertown to | 
by-pass the level crossing at that place, while finally 
49 new dwellings have been built near Prince Regent- 
lane to accommodate persons displaced by the new 
highway. The plans for this reconstruction were | 
prepared by the consulting engineers, Messrs. Rendel, 


Palmer and Tritton, 55, Broadway, Westminster, 
London, S.W.1; with whom Mr. Lionel Jenkins, 
M.Inst.C.E., Borough Engineer, West Ham, has been 
associated. 

Dealing with these works in more detail, operations 
on the new Barking-road bridge and approaches were 
‘egun in January, 1930, and were completed in Sep- | 
te mbe r, 1933, the contractors being Messrs. Shanks and 
McEwan, Limited, Glasgow. The bridge, of which a 


view appears in Fig. 3, consists of a two-hinge steel 
skew arch, which is 200 ft. in span from centre to centre 








of the hinges and has a rise of 18 ft. The arch itself 
's composed of 16 steel ribs, which are hinged to cast- 
steel hearings at each abutment. These ribs are 
connected by cross-bracings and buckle plates on 
which the roadway is carried. The abutments, which 
‘re Of Mass concrete, are carried on 14-in. by 14-in. pre- 
ast piles and above ground are faced with pre-cast 
block work. The piles, which are 30 ft. long, were | 
riven into the blue clay, and about 230 were used 
under each abutment. The carriageway, which is 
»/ it. wide, is paved with granite setts laid on concrete, 
* cast-steel expansion joint being provided over each 
hinge the abutments. In addition, there are two 
footways 12 ft. and 15 ft. wide, respectively, under 
Which there is accommodation for gas, water, and other | 
SCEVIer The parapets on both the bridge and/| 
nee aches are of white artificial stone. New sheeting | 
aS ft 


necessary both upstream and downstream of | 


the bridge to suit the altered alignment of the river 
banks. This consists of 16-in. by 18-in. precast piles, 
which are tied by reinforced-concrete ties to 12-in. by 
18-in. anchor piles. The ground between the piles is 
retained by 6-in. reinforced-concrete tongued and 
grooved sheeting laid horizontally. 

This bridge, and the other bridges in the scheme, 
have been designed to carry a train consisting of three 
20-ton engines drawing a lorry weighing 100 tons on 
four wheels, the rest of the bridge carrying a loading 
equivalent to the Ministry of Transport’s standard 
train. The 100-ton lorry was assumed to have a 
spacing of 10 ft. between its two axles, with the wheels 
at 9-ft. transverse centres. An allowance of 50 per 
cent. was made for impact, and the equivalent dead 


| load on each wheel was thus 37-5 tons. 


The western approach to the bridge, which is 
1,000 ft. long, starts at the junction of Leamouth-road 
and East India Dock-road and has a maximum gradient 
of lin 40. For the first portion of its length it overlies 
previously existing streets, and is generally founded 
on well-rolled hard core. Where, however, cellars and 
low-lying areas were encountered, this material was 
replaced by a weak concrete mixture so as to avoid 
settlement. The portion of the road adjoining the 
bridge is carried on eight reinforced-concrete arches 
with a span of 25 ft. and a rise of 3 ft. 7 in. The 
piers are also of reinforced concrete, the foundations 
being carried on 14-in. by 14-in. precast piles 50 ft. 
long. The piers and retaining walls are faced with cast- 
stone blocks, the rough surface of which gives the appear- 
ance of rock-faced ashlar masonry. The spandrel 
walls are of red brick. The road is laid on a 9-in. single 
reinforced-concrete slab where the road is on hard- 
core filling and is surfaced with granite setts. The 
adjoining side streets have been re-graded to meet the 
levels of the new road. 

The work on the eastern approach consisted of 
re-grading a length of Barking-road on a slope of 
1 in 35, rebuilding a bridge over the railway at Canning 
Town station and the station buildings, and constructing 
the approach itself, which is made up of eight reinforced- 
concrete arches. The adjoining side streets were also re- 
graded. The new bridge is a reinforced-concrete frame, 
and was constructed in three sections by Messrs. D. G. 
Somerville and Company, Limited, 35, Grosvenor-place, 
London, S.W.1, so as to ensure continuity of the 
traffic. It replaces a through girder bridge the 
central girder of which projected into the roadway. It 
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has a clear span of 52 ft. 8 in., a construction depth of 
2 ft. 7 in., and a width of 70 ft. The bottom ends of 
the frame are connected by a reinforced-concrete 
hinge to pile caps, which are built on two rows of 
14-in. by 14-in. pre-cast concrete piles. On each 
side of the concrete section the footways are carried 
on steel girders, the space between which is used to 
accommodate the mains. The roadway consists of a 
2-in. layer of ashphalt laid directly on the concrete of 
the bridge. The Barking-road on each side of the 
bridge has been regraded to a maximum depth of 5 ft. 
with hard-core filling. The road surface is formed 
of 9-in. granite setts laid on a 9-in. double reinforced- 
concrete foundation. Burnham-street, just east of 
the Victoria Dock-road, has been widened for a length 
of 600 yards from 23 ft. to 56 ft. with two 12-ft. 
footways and has been re-graded to form an approach 
to the viaduct. Before the viaduct is actually reached, 
however, the roadway widens out and divides into 
three, the centre section forming the approach proper 
and the two side sections becoming low-level roads 
which link up with the intersecting streets. The high- 
level roadway, which is continued across the viaduct, 
is 40 ft. wide, and there are also two 10-ft. footways. 
Two spur roads of the same width provide a connection 
to the Royal Victoria Docks. 

The construction of the viaduct and its approaches 
was carried out by Messrs. Dorman, Long and Com- 
pany, Limited, Middlesbrough, work being commenced 
on November 14, 1932, and completed on May I, 
1934. The material used throughout is reinforced 
concrete, except that the three-span bridge over the 
London and North Eastern Railway and the Victoria 
Dock-road and Tidal Basin-road, illustrated in Fig. 7, 
is of steel deck construction. With the exception of 
a short length at each end where the roadway is 
carried on concrete filling, the construction has been 
effected either by the standard unit or the slab and 
wall methods. The standard unit consists of a length 
of 55 ft. of viaduct, which is separated from the adjoin- 
ing units by expansion joints. The deck slab is 12 in. 
thick and is carried by beams and columns, which, in 
turn, stand on pile caps. These caps, which are 
connected by beams transversely, cover clusters of 
two, three or four piles, according to the load carried. 
About 3,500 piles were used, the average length being 
about 38 ft. These were nearly all of the Vibro type, 
14 in. and 17 in. in diameter, and were cast in situ. 
Each unit is divided into three bays, the columns, 
which are 2 ft. by 2 ft. or 2 ft. by 1 ft. 6 in., being spaced 
at 17-ft. 6-in. centres longitudinally and 14 ft. trans- 
versely with a maximum height of about 25 ft. Views 
of a length of standard unit in course of construction 
appear in Figs, 4 and 5, while an illustration of a length 
of completed viaduct is given in Fig.6. The slab-and- 
wall construction is substituted for the standard unit 
where the ‘falling gradient of the road reduces the 
height over the columns to about 12 ft. Over this 
section the road slab is 18 in. thick and is supported 
on cross-walls founded on a single row of piles. 

The viaduct is broken by eight reinforced-concrete 
bridges, five of which are over cross-roads and have 
a span of 32 ft. 6 in. One is over a passageway and 
has a span of 15 ft., while the Port of London 
Authority’s railway is crossed by a two-span bridge, 
each span of which is 47 ft. 6 in. on the skew. Finally, 
a 100-ft. span bridge of the deck-girder type crosses 
the Tidal Basin entrance channel. The harmony of 
the superstructure has, however, been maintained by 
continuing the parapets in artificial stone, which 
is strengthened by reinforced-concrete vertical and 
horizontal members. North of the Tidal Basin entrance 
the outer bay on each side of the viaduct has been 
paved for use as a covered public footway. 

The steepest gradients on the viaduct are | in 36 
at the north end, | in 40 at the south end, and | in 35 
on the No. 1 spur road. The road surfacing consists 
of granite setts except where the gradient is less than 
1 in 100, when 2-in. mastic asphalt is used. 

The Silvertown diversion carries the road over the 
lines of the London and North Eastern Railway and the 
Port of London Authority on a reinforced-concrete 
viaduct about 580 yards long, as shown in Fig. 1. 
This structure is generally on the same lines as that 
just described, except that it includes a bow-string 
girder bridge of reinforced concrete where the London 
and North Eastern Railway and Connaught-road are 
crossed. There are, in addition, four reinforced- 
concrete rigid-frame bridges with spans varying from 
40 ft. to 43 ft., and a spur roadway giving access to 
the Royal Albert and King George V Docks. The 
width of the roadway will be 28 ft. and there will be 
two 7-ft. footways. It is expected that this work, 





for which Messrs. Holloway Brothers (London), Limited, 
157, Millbank, London, S.W.1, are the contractors, 
will be completed by the end of the year. 

We have to thank Messrs. Rendel, Palmer and 
Tritton for the loan of the photographs reproduced 
to illustrate this article and also for their assistance in 





its preparation. 
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ENGINEERING TRAINING AND 
EDUCATION 


Lecture son Ele ctrical Engineering. A course of Six 
special University of London lectures on “ Extra High 
Tension Engineering Practice (200 kV and upwards) with 
Special Reference to Power Transmission and Control,” 
will be given at the Institution of Electrical Engineers, 
Victoria Embankment, London, W.C.2, by Dr.-Ing. 
W. Estorff, of Messrs. Siemens-Schuckertwerke, Berlin, 
at 5.30 p.m., on October 16, 17, 19, 22, 24, and 26. The 
lectures, which will be illustrated with lantern slides, 
are addressed to students of the University, and to 
others interested in the subject. Admission is free, | 
and no ticket is required. 

The Royal Technical College, Glasgow.—The Calendar 
for the 1934-35 session of the Royal Technical College, | 
Glasgow, has just been issued. This contains detailed | 
particulars of the degree, diploma, and certificate day | 
and evening courses available in civil, mechanical, 
electrical and mining engineering, metallurgy, naval 
architecture, chemistry, geology and other subjects. 
In addition, information regarding bursaries and | 
scholarships open to students, ordinances and regulations 
of the Universities of Glasgow and Edinburgh are 
included, as also are lists of former professors, officers 
and past students, and a brief account of the history 
and constitution of the College. The forthcoming 
winter session begins on September 25. Copies of the | 
calendar may be obtained on application to the Secre- 
tary, The Royal Technical College, Glasgow, C.1. 

Manchester College of Technology.—The prospectus | 
of the University of Manchester day courses, to be 
held in the Municipal College of Technology, Manchester, 
during the 1934-35 session, has recently been published. 
The programme includes degree and certificate courses 
electrical, municipal and chemical 


in mechanical, 
engineering, metallurgy, photography, fuels, paper 
manufacture, general textile technology, building, 


coal and metal mining and industrial administration. 
Most of the courses are spread over three years, while 
post-graduate are available. Copies 
of the prospectus are obtainable on application to the 
Principal of the College of Technology. The Michael 
mas term begins on October 4 and students will be 
enrolled on the three preceding days. 


courses also 


PERSONAL. 


l'une partnership between Mr. Apgar E. A. Epwarps 


and Mr. Wruexep Suaw, who have carried on business 
as consulting engineers at 105, Colmore-row, Birming 
ham, has been dissolved by mutual consent, as from 


March 31, 1934, Mr. Edwards retiring from the business 


Mr. Shaw is, however, carrying on the business under the 
same style as before, namely, Messrs. Epwarps anpD 
SHAY ’ 

Messrs. R \. Lister anp Company, Lirrep, 
Dursley, Gloucestershire, who specialise in the manu 
facture of lighting sets for country houses, inform us 
that they, have had to double their manufacturing plant 


to cope with the increased demand, and further exten 
ons to their works are now in hand 

Messrs. INTERNATIONAL Comprstion Limrrep, Ald 
wyeh House, Aldwych, London, W.C.2, have acquired 
the share capital and patterns, patents, designs, and 
goodwill of Messrs. Riley Stoker Company, Limited, 











ENGINEERING. 


CONTRACTS. 


Messrs. HarRtanp anpd Wotrr, Liuirep, North 
Woolwich, London, E.16, have received an order from 
Messrs. William Cory and Son, Limited, London, for 


twelve 160-ton hatched barges, the main dimensions of 
which are 78 ft. 10 in. by 21 ft. by 7 ft. 9 in., for use on 
the River Thames. 

The London Midland and Scottish Railway Company 


informs us that, in addition to the 117 new locomotives | 


previously announced to be built in their works under 
the 1935 locomotive-renewal programme, it has now been 
decided to place orders for a further 150 locomotives in 
completion of next year’s programme. The whole of 
these will be of tho 4-6-0 mixed-traffic type, and 100 will 


| be built by Messrs. Srr W. G. Armstronc, WHITWORTH 


and Company, Limrrep, Newcastle-upon-Tyne, and 50 
by Messrs. Vuitcan Founpry, Liurrep, Newton-le- 
Willows, Lancashire. 


Messrs. THe Encussa Evecrric Company, LIMIreD, 
Stafford, have obtained several orders for oil-engine 
generating plant from the Admiralty, the War Office, a 
number of electricity-supply companies in England, and 
a number of firms in India and Australia. 


Messrs. AtrreD Herpert, Liurrep, Coventry, have 
received an order for 15 large Atritor coal-pulverising 
units, in connection with extensions at the Hams Hall power 
station of the City of Birmingham. These will increase 
the number of Atritors at Hams Hall to a total of 40, 
having a combined pulverising capacity of 180 tons of 
coal per hour. 


Messrs. J. Browerr Linpiey (1931), Limrrep, 
Coborn Works, Letchworth, Herts., have secured an 
order for a motor-driven air compressor for the Parel 
Works of the Bombay, Baroda and Central India Rail- 
way Company. The compressor has an output of 51,000 
cub. ft. of free air per hour at 110 Ib. per square inch. The 
electrical equipment is being supplied by Messrs. 
Laurence Scott and Electromotors, Limited, Norwich. 
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TENDERS. 


We have received from the Department of Ove 


4s 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
|}are given. Further details may be obtained on applica 
tion to the Department, the reference numbers appended 


| being quoted in all cases. 
| ~ - . 
| Steel Casing Pipe.—The supply of 181,450 m. of stee! 
casing pipe of various diameters and lengths, tog 
with subsidiary piping, unions, shoes, &c. The Arye 
State Oilfields, Buenos Aires; October 15. (Ref. 
|G.Y. 14,276.) 
Bare-Copper Cable.—The supply of 20,000 m. of | 
sq. mm., and 25,000 m. of 50 sq. mm., bare electro! 
cable. The Argentine State Oilfields, Bu 
Aires; October 15. (Ref. No. G.Y. 14,277.) 
Submarine Cable._-The supply of some six nautical 
miles, in all, of submarine cable of various types. The 
Posts and Telegraphs Department, Melbourne : 
October 30. (Ref. No. A.Y. 12,620.) 
Telephone Equipment._-The supply of telephone 
accessories, including control locks, brackets, hand sets 
receiver hooks and plungers. The Posts and Telegraphs 








| copper 


Department, Melbourne; October 9 (Ref. No. A.Y 
12,621.) 
Electric Power Plant.—The supply of three Diese! 


driven generating sets, switchyear, transformers, high 


tension cables, &c., for the equipment of power and 
substations in the Province of Salta. The Argentin 
State Oilfields, Buenos Aires; October 16. (Ref. N« 
A.Y. 12,622.) 

Circuit Breakers.—The supply of three 100-volt, 
high-speed circuit-breakers. The Victorian Railways 
Commissioners, Melbourne; October 17. (Ref. No 


A.Y. 12,624.) 

Tin-Plate.—The supply of various sizes and quantities 
of tin-plate. The Argentine State Oilfields ; October 15 
(Ref. No. G.Y. 14,279.) 

Augers.—The supply of Scotch screw-eyed augers 
and augers for sleeper-boring machines. The South 
African Railways and Harbours Administration, Johannes- 
burg; October 15. (Ref. No. G.Y. 14,281.) 

Firebox Stays.—The supply of round copper bars 
of various diameters, varying from in. to 2} in., for 
firebox stays. The South African Railways and Harbours 


Administration, Johannesburg; October 8. (Ref. No 
G.Y. 14,282.) 

Hematite.—The supply of 200 tons of hematite. The 
Supply Service Department, Lithuanian Railway 
Administration ; September 27. (Ref. No. G.Y. 14,280 

Steelwork.—The supply of structural steelwork for a 


»re-cooling store and cargo shed at East London Harbour 


[he South African Railways and Harbours Adminis 
tration, Johannesburg; October 29. (Ref. No. G.Y 
14,28 





Pipe Line.—The supply, delivery, and erection of a 
complete pipe line 2,000 m. in length, and of 3 in. bore, 
to be used for salty water. The Egyptian Ministry of 
Public Works, Cairo; October 17. (Ref. No. G.Y 
14,286.) 

Electric Wiring Material.—The supply of black drawn 
steel }-in. conduit, soft-drawn copper wire and tinned 
stranded soft-drawn copper wire. The Sudan Irrigation 
Department, Khartoum ; October 15. (Ref. No. 
G.Y. 14,290.) 

Power-House Equipment.—The supply, construction 
and delivery in working order, at Gordon’s Tree Dock 
yard, of power-house equipment including three fout 
stroke, solid-injection vertical Diescl engines direct 
coupled to three 220-volt, three-phase, 50-cycle alter- 
nators, cables and switchgear. The Egyptian Ministry 







































































































































0, Bridge-street, London, 3.W.1 rhe change of control a34 Vol. xl. Particulars of Temperature, Rainfé 

will involve no alteration in the policy of the Riley pa Bright Sunshine for Bock’ Week oe ar of Public Works, Mechanical and Electrical Department 

Company, the management of which has been placed, Stationery Office. [Price 7s. 6d. net November 15. (Ref. No. G.Y. 14,291.) 
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SEPT. 21, 1934.| 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Gas and Electricity.—Sheffield, whose pioneer work 
n gas supply for domestic, commercial, and indus- 
trial purposes is well established, has been chosen as the 
venue for the twenty-third annual conference of the 
British Commercial Gas Association. Over 500 delegates 
representing an invested capital of 200,000,000l. are 
expected at the Association’s deliberations on Monday, 
Tuesday, and Wednesday next, September 24, 25, and 26. 
Much of public interest will be discussed. The speakers 
will inelude the Rt. Hon. J. R. Clynes and Sir Francis 
Goodenough. Another power development of great 
local interest is the intention of Messrs. Thomas Firth 
and John Brown, Limited, steelmakers and engineers, 
Sheffield, to take electricity from the National Grid 
through Sheffield Corporation stations to replace supplies 
from the firm’s own generators. Messrs. Firth-Brown 
will be the Corporation’s largest customer. They will 
use about 50,000,000 units a year—10,000l. worth of 
electricity—which is 15,000,000 units more than Sheffield 
Corporation Tramways. The formal switching-over 
eremony on October 9 will be followed by a lunch given 
by Lord Aberconway and the directors of Messrs. Firth- 
Brown. 


Iron and Steel.—Current inquiries at representative 
works confirm the impression that the holiday influence 
is now almost wholly terminated. With few exceptions 
controllers and works managers are back at business : 
production and distribution are practically in full swing, 
and strenuous efforts are being made to wring the most 
out of the closing months of the vear. Prospects generally 
are encouraging. Nothing has occurred to disturb the 
steady recuperation of the steelmaking sections, which 
have benefited considerably from ample supplies of raw 
materials at rates showing remarkably little fluctuation. 
Basic and acid-steel furnaces are accounting for large 
outputs in South Yorkshire and related areas. More 
business is passing in quality steels and implements. 
A good sign is that not only the specialised branches of 
the engineering trades—notably the chemical, automo- 
bile and aircraft—but also the more general and older 
sections are ordering more freely. While expansion con- 
tinues mainly internal, larger sales are reported with 
several important markets overseas. Scandinavian 
trade is on the up-grade. ‘Inquiries from the Far East 
cover a wide range of products, from machine knives and 
agricultural requisites down to small tools and domestic 
specialities. The record of stainless steel manufacture is 
one of unbroken expansion. 


South Yorkshire Coal Trade.—As usual the Doncaster 
Races retarded output at most of the South Yorkshire 
pits, creating a shortage of the leading descriptions and a 
hardening of values. These effects, however, are ex- 
pected soon to disappear. Generally, the demand for 
industrial purposes is more buoyant. Now that British 
ironworks and steelworks are getting busier, there is a 
tendency to speed up deliveries and pay greater attention 
to forward buying. This applies particularly to steam 
‘onl, for which there is also an active call on export 
account. No relief is reported in the scarcity of smalls 
either on home or export account, but the anticipated 
early enlargement of quotas should have a beneficial 
effect. Good business continues in blast-furnace coke. 
Development schemes are stated to be under consideration 
for increasing outputs. Foundry and gas coke sell steadily 
at firm rates. In house coal, quiet conditions operate. 
Demand is not expected to show any marked rise until 
there is a definite change in the weathcr. Recently 
advanced rates are maintained. Quotations :—best 
hranch hand-picked 24s. to 25s. ; Derbyshire best house, 
20s. to 22s.; Derbyshire best brights, 17s. 6d. to 19s., 
best screened nuts, 16s. 6d. to 17s. 6d.; small screened 
nuts, 15s. to 16s.; Yorkshire hards, 16s. 6d. to 17s. 6d. ; 
Derbyshire hards, 16s. 6d. to 17s. 6d.; rough slacks, 
Ss. to 98., nutty slacks 7s. to 8s. 6d., smalls, 5s. 6d. to 
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NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 





Oil from Coal.—It was reported to the Executive Com- 
mittee of the South Wales and Monmouthshire Industrial 
Development Council at Cardiff that the site, provision- 
ally selected by the National Coke and Oil Company, 
Limited, for their Cardiff works for the production of oil 
from coal, was 10 acres of land belonging to the Cardiff 
Corporation adjoining the municipal aerodrome. 


Swansea Drainage Outfail—In connection with the 
outfall works of the Swansea new main-drainage system, 
the borough engineer has reported to the Main Drainage 
Committee of the Swansea Corporation that it seemed 
impossible for the outfall works to be completed within 
the contract period of three years, which would expire 
on December 8 next. There was a possibility of some of 
the work on the outfall being washed away during con- 
struction. As the work advanced outwards from the 
protection of Mumbles Head the difficulties of completing 
the outfall were increasing. The committee decided to 

‘spect the progress of the works. It was also reported 
that of one contract of the main drainage works which 
amounted to 646,5001., the value of the work completed 
was 531,5131., while of another contract for 463,0811., 
the value of the work completed was 431,0001. 


Tir John North Power Station.—Swansea Electricity 
( ‘mmuttee received six tenders for auxiliary switchgear 
‘or Tir John North Power Station in the course of 
erection. The tenders averaged 33,5002, and were 
relerred to the corporation expert for consideration and 
report. It was urged at the meeting by Mr. W. T. 





ENGINEERING. 


Mainwaring Hughes that tenders of firms who were rate- 
payers should receive preference when other things were 
equal, 


The Cefn Coed Mental Hospital.—Swansea Corporation 
Mental Hospital Committee have agreed on the final 
figures in respect of the contract for building Cefn Coed 
Hospital. The estimated cost was 290,904l., while the 
actual cost was 290,8581., or 461. below. 


Abertillery Electricity Scheme.—Following the recent 
ublic inquiry into the electricity scheme of the Aberdare 
Jrban Council to cost 31,000I., the Electricity Commis- 

sioners have declined to approve of the scheme, but have 
intimated that they are prepared to consider modified 
proposals. 


Cardiff Architect’s Design.—Mr. Percy Thomas, the 
Cardiff architect, has, in conjunction with Mr. Ernest 
Prestwich of Leigh, Lancs, won a competition, open to all 
British architects for a design for municipal offices, 
public library, courts and public hall for the Urban 
Council of Swinton and Pendlebury, Lancs, which are to 
be built of brick with Portland stone dressings and with a 
large clock tower as a promincnt feature. Mr. Perce 
Thomas designed the civic buildings at Swansea, whic 
are to be opened in October, the Glamorgan County Hall 
at Cardiff, and a number of other public buildings. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Ironmasters have not a 
great deal of Cleveland pig to dispose of. The limited 
output is little in excess of current needs, and stocks 
are light. Requirements of the next month or two are 
likely to be such as to necessitate withdrawals from the 
accumulations at the blast furnaces. Under such con- 
ditions, makers are able to take quite a firm stand. They 
still have to make substantial price conccssions to secure 
orders from abroad, but with demand from elsewhere 
steadily expanding they are becoming less keen to 
cut severely quotations in competition with home and 
foreign firms for export trade. Local consumption 
promises yradually to increase, and supplies continue 
to be regular to Scotland, though pig consumers beyond 
the Tweed are making more use of Scottish iron and are 
buying from various quarters. Export quotations for 
Cleveland pig are as irregular as ever, but for other 
business fixed market figures are steady and firm at the 
equivalent of No. 3 g.m.b. at 678. 6d. for local use, 69s. 6d. 
supplied to North of England districts beyond the 
Middlesbrough zone, 67s. 3d. to Falkirk, and 70s. 3d. to 
Glasgow. 


Hematite.—The 1s. advance in East Coast hematite pig- 
iron for delivery to certain areas, is a much smaller rise 
than was expected, and has not checked buying. Pro- 
ducers state that increasing cost of output has necessitated 
the upward movement. Delivery prices are now based on 
No. 1 quality of hematite at 69s. here, 71s. to Northum- 
berland and Durham, and 75s. to 78s. to various parts of 
Yorkshire, excluding Sheffield, which area is served 
direct by makers. Overseas business is virtually at a 
standstill, but the opinion prevails that removal of or 
even modification of Continental restrictions to currency 
operations would be quickly followed by expansion of 
export trade. 


Foreign Ore.—The firmer fecling in foreign ore is fully 
sustained, but while advanced prices have to be paid for 
forward supplies, small prompt parcels can still be 
bought at figures that have ruled for some time. 


Blast-Furnace Coke.—Makers of Durham blast-furnace 
coke are well sold, and are not disposed to enter into 
further extensive contracts at present quotations, which 
are based on good medium qualities at 20s. delivered to 
Tees-side works. 


Manufactured Iron and Steel.—In most branches of the 
semi-finished and finished iron and steel industries 
manufacturers are turning out heavy tonnage, and have 
orders booked that will keep them busy for some time. 
Producers of constructional steel have a lot of work on 
hand, and manufacturers of railway material have 
moderate contracts to complete. Further, sheet makers 
are better employed than of late, but departments depen- 
dent upon shipbuilding need more orders. Quotations for 
home consumption, subject to usual rebates :—Common 
iron bars, 91. 12s. 6d.; packing (parallel), 8. ; packin 
(tapered), 101.; steel billets (soft), 51. 128. 6d.; stee 
billets (medium), Tl. 2s. 6d.; steel billets (hard) 
7l. 12s. 6d.: iron and steel rivets, 11/. 10s.; steel ship 
plates, 81. 158.; steel angles, 81. 7s. 6d.; steel joists, 
8l. 15s. ; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons and over, and 91. for smaller lots ; and fish 
plates 121. 10s.. Black sheets (No. 24 gauge) are 101. 10s. 
for delivery to home customers, and 91. 5s. f.o.b. for ship- 
ment abroad, and galvanised corrugated sheets, 131. for 
delivery to home customers, and 111. 5s. f.o.b. for ship- 
ment overseas. 

Scrap.—The demand for heavy iron scrap and for 
machinery metal is improving, and consumers of heavy 
steel are less disinclined to buy than of late. Quotations 
are unchanged, 








CoMMERCE wiTH British Mataya.—A confidential 
report dealing with methods of trading, terms of payment 
and the appointment of agents in Buitish Malaya has 
been issued by the Department of Overseas Trade, 35, 
Old Queen-street, London, 8.W.1. United Kingdom 
firms desiring copies should apply to the Department, 
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For Notices of Meetings, sce page 2 of Advertisements. 








NOTES FROM THE NORTH. 
Giasecow, Wednesday. 

Scottish Steel Trade.—While there has been practically 
no change in the state of the Scottish steel trade during 
the past few weeks, specifications have been coming 
forward with a fair amount of regularity and plant has 
been — running steadily. The weekly output is still 
very well maintained, and although the orders on hand 
= quite a good tonnage, new bookings are some- 
what slow. The general inquiry is only moderate, but 
there are indications of some improvement, and producers 
are very hopeful that there will be no falling-off in the 
current output during the next few months. Ship- 
builders have not been booking new tonnage of any note 
recently, but there are prospects of several orders being 
placed locally in the near future which will be good news 
for the steelmakers. In the black-steel sheet trade, the 
position is unchanged and the demand for the heavier 
gauges for home consumption is well maintained. On 
the other hand there is very little business doing in 
light sheets, the export trade being very poor at the 
present time. Galvanised sheets are exceedingly dull, 
and show no sign of movement. The following are the 
current market quotations :—Boiler plates, 91. per ton ; 
ship plates, 8/. 15s. per ton ; sections, 8/. 7s. 6d. per ton ; 
and black-steel sheets, j-in., 8/. 10s. per ton, and No. 24 
gauge, in minimum 4-ton lots, 101. 10s. per ton ; and gal- 
vanised corrugated sheets, No. 24 gauge, 13/. per ton, in 
minimum 4-ton lots, all delivered at Glasgow stations. 


Malleable-Iron Trade.—Very dull conditions continue 
to prevail in the malleable-iron trade of the West of 
Scotland and the outlook is still without promise. The 
re-rollers of steel bars are also very quiet, and only a 
limited demand is reported. To-day’s market prices are 
as follows :—‘* Crown "’ bars, 91. 15s. per ton for home 
delivery, and 91. 5s. per ton for export ; and re-rolled 
steel bars, 81. 12s. per ton for home delivery, and 71. 10s. 
per ton for export. 


Scottish Pig-Iron Trade.—Iin the pig-iron trade of 
Scotland a very satisfactory demand still exists and the 
current output of both basic and hematite grades is 
being very well taken up. On account of some quietness 
in the foundry trade, orders for foundry iron are not so 
plentiful at the moment. Export business continues 

uiet. The following are the current market prices :— 
ematite, 71s. per ton, delivered at the steel works ; 
foundry iron, No. 1, 72s. 6d. per ton, and No, 3, 70s. 
per ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, September 15, amounted to 476 
tons. Of that total, 150 tons went overseas and 326 
tons coastwise. During the corresponding week of last 
year, the figures were 176 tons overseas and 16 tons coast- 
wise, makiny the total shipment 192 tons. 


Shipbuilding—No. 534.—We are now within a week 
of the launching of the largest vessel ever built on the 
world-famous shipbuilding river, the Clyde, and great 

reparations are now going on in the yard of Messrs. 

ohn Brown and Company, Limited, Clydebank, to 
ensure success, The very fact that their Majesties King 
George and Queen Mary are to be present at the launch 
means much to the builders and all connected with the 
vessel, and not even the most minute detail is being left 
unrehearsed so that no hitch may occur in the passage 
into the water of the giant liner. Tests of every descrip- 
tion have already been carried through, and the builders 
are confident that everything will pass off successfully 
on the 26th day of this month. Accommodation for 
7,000 guests has been provided in two stands in the ship- 
yard, and, on the opposite side of the river, stands have 

n erected by private enterprise while it is anticipated 
that some thousands of others will occupy vantage points 
in the vicinity to sew the launch of the vessel which has 
caused so much talk during the past year or two. Infor- 
mation now to hand shows that the finished weight of 
each of the propellers of the world’s largest ship is 35 tons. 
Eight large propellers were ordered for the vessel, and 
of these four will be working and four spare. They are 
four-bladed, and are nearly 20 ft. in diameter, the pitch 
being 18 ft. 2 in. Turbiston bronze was used by Messrs. 
J. Stone and Company, Limited, for the set made by 
them, and the propeller cone caps which were made of 
the same metal weigh nearly one ton each. The order 
for the propellers was divided between Messrs. Stone 
and Messrs. Manganese Bronze and Brass Company, 
Limited, of Millwall. 


Shipbuilding Contract for Port-Glasgow.—Messrs. J. 
and C. Harrison, Limited, London, have just placed an 
order with Messrs. Lithgows, Limited, Port-Glasgow, 
for a cargo-carrying steamer of about 9,500 tons dead- 
weight. essrs. David Rowan and Company, Limited, 
Glasgow, will supply the propelling machinery. 








Overseas Drmanp ror Roap-Trarric SIGNALLING 
Apparatus.—Confidential reports on the markets for 
road-traffic signalling apparatus in France, Spain, 
Norway, and India, have n published by the Depart - 
ment of Overseas Trade, 35, Old Queen-street, London, 
8.W.1. Interested United Kingdom firms can have 
copies on application to the Department and quoting 
reference No. 12,410 in the case of France, 
A.Y. 12,481 in that of Spain, A.Y. 12,522 in that of Nor- 





quoting reference No. C.Y. 4,331. 


way, and A.Y. 12,567 in that of India. 
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somewhat similar titles. 
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BLACKWALL HISTORY. 


“So we took barge and went to Blackwall, and 
viewed the dock, and the new West Dock, which is 
newly made there, and a brave new merchantman 
which is to be launched shortly, and they say to be 
called the Royal Oake.” Thus Samuel Pepys, 
turning aside from one of his official visits to the 
dockyard at Woolwich, takes note of the small and 
not conspicuously beautiful region that was for so 
long the heart of English merchant-ship building. 

Pleasant enough it was, doubtless, in his day. 
Wooden shipbuilding dealt gently with its environ- 
ment, as do most forms of craft woodworking, and 
of what that environment once was, there is evidence 
yet in the adjacent “ Orchard Yard,” though all 
warrant for the name has vanished under the great 
tide of Victorian brick-and-mortar. Now, as 
a birthplace of ships, Blackwall is as dead as Buck- 
ler’s Hard; but the memory of former prowess is 
always worth preserving, and Mr. John H. Silley, 
delivering his presidential address on September 11, 
to the Institute of Marine Engineers, had little need 
to apologise for its historical prelude. The tale 
stands re-telling, and the more familiar chronicle 
of later developments benefits by the aid to 
perspective. 

Presidential addresses, of their very nature, 
cannot be easy to compose, and not only because 
so many have been delivered before them. The 
fierce light that beats upon a throne is not more 
intense than the spot-lighting of a presidential 
chair. The illumination is penetrating, for while 
kingship can be the lot of very few, presidency, as 
Beau Brummell said of holes in stockings, “‘ may 
happen to any gentleman,” if qualified and willing 
to undertake it. 

Herein, perhaps, is one main reason for the his- 
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torical tendency so frequently evident in such dis- 
courses, and sometimes unthinkingly contemned. 
The recounting of experiences that many can parallel 
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seldom be brought to admit that there can be any 
virtue in dwelling upon the past. 

Some of the most dependable sources of informa- 
tion on the work and the methods of earlier gene- 
rations of engineers are to be found in presidential 
addresses, and so long as the story continues to be 
told at first hand, the practice has everything to 
commend it, and the interest will never flag. Some 
repetition and overlapping there must be, and often 
an earnest but misguided effort by an author to 
keep his own personality strictly in the background 
leads to omissions that future readers would give 
much to be able to supply, but some fragments of 
personal reminiscence usually manage to creep in, 
to gladden the heart of the comparative historian. 

History, it has been said, is the executioner of 
human conceit, and hence it is neglected as a study. 
One may endorse the first part of the apophthegm 
without necessarily subscribing to the second, at 
least in its relation to the study of engineering 
history by engineers. That this is a neglected study 
is, unfortunately, beyond question, but it is hardly 
| a neglect of established authorities, and is due much 
| less to the conscious desire to maintain an exalted 
|conceit than to unsound extrapolation from the 
| that an engineer, to be worth his salt 

must above all things be “ practical.” Looking, 
backward is not “ practical”; and as history 
| consists in looking backward, for this reason so runs 
the implication, it is no fit subject for the engincer. 
Such interest as he may take in it is at best held to 
| be an amiable weakness, to be confessed, if at all, 
| with apologetic diffidence. 

| The argument is specious and widely supported, 
| but it will not stand examination. True history is 
'not looking so much backward as looking around ; 
| taking in the backward view as well, but keeping 
|the foreground always in focus. The greatest 
| neglect, however, is of the foreground, the history 
that is daily in the making. Whether it is felt 
| that the topical is usually trivial, or whether the 
| senses have been dulled by the heralding of so many 
“trends of development” that have belied their 
early promise, the fact remains that technology has 
never been sufficiently supplied with chroniclers of 
the stamp of Pepys and Defoe, who were not afraid 
to fill their notebooks with the little details of the 
working life around them. 

Thus craftsmanship is forgotten, whole trades 
languish and pass away, and the world must make 
the best of belated and incomplete obituaries in 
default of living biography. Nor can it be said that 
the various societies interested in the history of 
technology entirely repair the omissions. They 
have done much good work in this direction, but 
the greater part of their published papers still 
incline to strengthen the common impression that 
there is not much to choose between the respective 
functions of the historian, the antiquary, and the 
archeologist. 

The Society for Nautical Research, it is true, has 
treated at some length of the steam warships of the 
“Up screw ! Down funnel!” era, but only in rela- 
tion to their design, rig, and service performance, 
Never, we believe, has it discussed the development 
of iron ship construction, or the gradual changes 
in shipyard equipment, personnel, and practice as 
ships grew in size and iron succeeded wood. Marine 
engineering, though not specifically excluded from 
its purview, it is content to leave as an historical 
subject to the Newcomen Society ; which, taking 
all industrial technology as its province, may be 
supposed to have some interest also in the methods 
of shipbuilding and repairing. 

Only a fraction of the evolutionary process has 
yet been recorded, and so much accelerated is the 
present rate of change that the leeway will be very 
difficult to recover. Figurehead-carving is virtually 
extinct ; the trade of the caulker is dying, for even 
decks of wood are becoming noticeably fewer ; 
the expert rigger has ever less opportunity to display 
the finer points of his craft ; and all the while new 
arts, such as welding, and the gas-testing of oil tanks, 
are arising to take the places of the old. 

On the engineering side there is the same story 








in whole or in part has always the merit of assuring | 
a wide appeal; which, on reflection, is a curiously | 
contradictory state of affairs, for the average tech- | 
nical man, whatever his brand of technology, can 


of slow but remorseless change. A good engine- 
fitter, especially in the repairing yards, still recalls 
something of the old-time enginewright by the 
variety of his skill, but the complex metallurgy 
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! 
of the more advanced marine engineering is setting covery of the direct relation of light and electricity |an electromagnetic manifestation, its properties 


new and restricted bounds to his utility. Elabor- 
ately heat-treated materials cannot be cobbled by 


and their mutual action in bodies subject jointly 
to their power; but the results were negative. 


| and behaviour towards matter should be completely 
calculable by an adequate mathematical theory. 


a handy mechanic in the easy fashion of the simpler | These ineffectual exertions, and many others which | To a large extent the mathematicians, among whom 
irons and steels and bronzes. Like the delicate gear | were never published, could not remove my strong | Professor Macdonald is to be numbered, and 
of modern electrical engineering, they demand the | persuasion derived from philosophical considera- | theoretical physicists, have succeeded in this. 


apparatus and the services of specialists when crucial 
operations must be performed. 


tions; and, therefore, I recently resumed the 
| inquiry by experiment in a most strict and searching 


| In order to design structures, machinery and so 
|forth, it is necessary to work in accordance with 


The dock that Pepys saw has disappeared. The | manner, and have at last succeeded in magnetising | results calculated from theory, and it may therefore 


London and Blackwall Railway was carried over a 
part of it a century ago, and now the railway is 
abandoned and derelict. The topography of the 
yard itself has altered materially, and its activities 
are largely transferred to more convenient situations 
on Thames-side. Some of these things were recorded 
when Henry Green and Robert Wigram, 53 years ago 
produced Part I of The Chronicles of Blackwall 
Yard. Part II never appeared, and although it 
would be pleasant to think that somewhere the 
notes for it are still extant, preserved like the Naval 
Minutes that were to have been the basis for 
Pepys’ own unwritten book on the Royal Navy, we 
do not know whether such may be the case. There 
has been material enough for a Part ITI in the pre- 
sent century. It is still accumulating ; and, inevit- 
ably, it is still wasting away. 

These reflections have wandered some way from 
their origin in Mr. Silley’s address to the Institute 
of Marine Engineers. We return to it, having 
reflected, with full appreciation of its scope and 
detail, but with a measure of regret that, while 
recognising all the major marine engineering 
advances of the last fifty years, and the men behind 
them, it touched so rarely upon the work of Mr. 
John H. Silley, which none could have reviewed 
with a surer judgment. 


THEORIES AND APPLICATIONS OF 
LIGHT. 

Tue present-day employment of the properties 
of light in the solution of many technical problems 
is, perhaps, more widespread than is generally 
realised. The development of modern electrical 
devices, with which light may be “ converted ” into 
electricity and electricity into light, has been 
rapidly applied to many important commercial 
purposes. The photo-electric cell may be regarded 
for the present purpose as one which “ converts ” 
light into electricity, although this description 
would hardly satisfy the more precise physicist ; 
the amazing versatility of this appliance was well 
displayed in a recent exhibition at the Science 
Museum in London. Such cells are now employed 





for such diverse purposes as counting packages, | 


burglar alarms, automatic switching, the control of 
machinery, and the recording on sound films, and 
on, in great variety. The reverse process of 
converting electricity into light is an everyday 
matter in our homes, offices, streets and other places, 
and passes unnoticed—until failure occurs. In our 
large town thoroughfares the more recent develop- 
ments of the conversion of electricity into light 
which appeal to the advertising fraternity, may 
be seen in all their wonders. 


80 


That this close association of light and electricity 


is clear from 
Macdonald’s presidential address 


interested 


M. 


has long 
Profess« wr H ° 


physicists 


on “ Theories of Light *’ which he delivered lately to 


Section A of the British Association at Aberdeen 
He pointed out that it was Faraday, in 1845, 
who discovered that when polarised light passed 
through a transparent medium its plane of polarisa 
tion was rotated by the imposition of a magnetic 
field, and that it was evident from his writings that 
he felt strongly, and indeed exerted himself to 


prove experimentally, that there was a direct relation | 


between light and electricity, Faraday’s own words, 
are: “ [have long held an opinion, almost amounting 
to in common, I believe, with many 
other lovers of natural knowledge—that the various 
forms under which the forces of matter are made 
manifest have one common origin; or, in other 
words, are so directly related and mutually depen- 
dent, that they are convertible, as it were, one into 
another, and possess equivalents of power in their 
This strong persuasion extended to the 
powers of light and led, on a former occasion, to 
many exertions having for their object the dis- 


conviction 


wtion. 


| and electrifying a ray of light.” 

The phenomena associated with polarised light, 
as is well known, have been instrumental in solving 
complicated problems in the design and strength 
jof structures by the photo-elastic method, and in 
|this way much time and money have undoubtedly 
| been saved. Again, the great increase of transport 
}on land, over the sea and through the air, and the 
|consequent necessity for its proper control, has 
joccasioned recently a great development of light 
| signals and signs. Here again a sound acquaintance 
with certain aspects of the properties of light has 
been essential. In the medical world, too, various 
phenomena of light have their uses. It has been 
|shown that light plays a vital part in the main- 
| tenance of health and in the cure of certain diseases, 
| though just how and why the light reacts on the 
tissues of the body is not yet fully understood. 
These examples of the uses of light in our daily 
lives could easily be multiplied. 

In order to follow their daily work, the practising 
physicist and the engineer whose work involves 
commercial applications of physics, both need some 
working theory of light from which they may draw 
deductions. Even though such a theory may not 
be absolutely infallible, so long as it enables the 


help him. 
motion, although he may be prepared to deny the 
existence of a medium in which the waves travel. 
The properties of light are now utilised in so many 
different ways that some adequate theory is, clearly, 
essential; and if this should be one which is 


not too abstruse for practical use, so much the 
better. 

Ever since the time of the great Greek philosophers 
theories of light have been put forward. Some have 
believed that the body seen, emitted particles of 


produced the sensation of light. Newton endowed 
such particles with certain properties to account 
for the observed phenomena; he supposed that 
the motion of these light particles satisfied the 
ordinary laws of dynamics, and that as the light 
particles moved they passed through states which 
have been termed “ fits of easy transmission and 
easy reflexion.” Others have favoured an undu- 
latory theory of one sort or another, perhaps of a 
mechanical nature. In more recent times it has 
been shown that heat, light, X-rays, ‘“ wireless 
waves,” and other radiations are of a kindred 
nature, being, in fact, all electromagnetic 
manifestations. 

During the past five-and-twenty years there has 
been a tendency to return, at least partially, to 
the particle theories, while at the same time retaining 
much of the wave theories, to account for conflicting 
phenomena, and many have expressed the belief 
that some combination of the two may be nearer 
the truth. Such a combination has been not in appro- 
priately termed a “ wavicle”’ theory; for it is 
|known that electrons may in certain imstances 
behave exactly as though they were waves, and a 
beam of light exactly as though it were a stream of 
sub-atomic particles. 





The annual meeting of the British Association 
for the Advancement of Science is often made an 
opportunity for a little stocktaking, and Professor 
H. M. Macdonald, to whose address we have 
already referred, devoted himself to a critical review 


|of the development of the different theories held | 


regarding light, and gave some indication of the 
lines along which further development might be 
profitable. He showed that since the effect of 
| material media so far as electric and magnetic 
phenomena are concerned can be represented by a 
distribution of electric currents and of magnetic 
currents throughout the space occupied by the 
material media, and since light is to be regarded as 


é 


practical man to form a mental picture it will 
Thus, he may regard light as a wave | 


consistent with other physical phenomena and yet | 


some sort which impinged on the retina, and thus | 


| . . 
|often be a matter of economic importance, that 


theories concerning physical phenomena of all kinds 
|should be developed. Those who spend their time 
devising them are at times apt to be subject to 
}some derision on the part of the practical man. It 
| is true that not infrequently the theoretician pursues 
| his studies purely from an academic point of view, 
|and with a philosophic interest ; it would be well 
if he realised the fact better that many are probably 
jawaiting the opportunity of applying his results 
| for the benefit of mankind, while the practical man 
| should also endeavour to work in close co-operation 
| with the theoretician for the ultimate benefit of all. 
| Bearing in mind the many benefits which have been 
derived from the applications of these theories, 
some examples of which have already been cited, 
| Professor Macdonald’s address may be regarded 
jas more than adequate encouragement for the 
continued pursuit of theoretical physics, if indeed 
jany such stimulus were needed. Theories are 
not always intended to be a complete representation 
|of absolute truth, but only the nearest approach 
;to it that current knowledge will allow. As Sir 
James Jeans so aptly suggested in his address, 
referred to in our issue of Sept. 7, at the opening of 
this year’s meeting in Aberdeen, such theories are 
rather to be regarded as “‘ parables.’ Co-operation 
between engineers, physicists, and mathematicians 
has considerably improved during the extraordinarily 
rapid development of physics and its applications 
of the past fifty years or so, and if this can be still 
further improved, we do not doubt that still 
greater results will be seen during the coming years. 








THE IRON AND STEEL INSTITUTE 
IN BELGIUM AND LUXEMBOURG 


THE annual autumn meeting of the Iron and 
Steel Institute opened on Monday, September 10, 
in Brussels, and terminated in Luxembourg on 
Friday, September 14. Two technical sessions were 
held in the Belgian Capital, after which the members 
proceeded on visits to many of the principal metal- 
lurgical centres in Belgium and in Luxembourg; 
they returned to this country on Saturday, 
September 15. On Monday morning, September 10, 
the members assembled in the Palais des Académies, 
Rue Ducale, Brussels, when the President, Mr. W. R. 
Lysaght, C.B.E., occupied the chair. After greeting 
Mr. Léon Greiner, President of the Belgian Reception 
Committee, he announced that H.M. The King 
of Belgium had been graciously pleased to become 
an honorary member of the Institute. His illus- 
trious father, King Albert, had for many years been 
an honorary member of the Institute. Referring 
to Mr. Greiner, he stated that his father, Dr. Adolphe 
Greiner, had been President of the Institute and 
it was interesting to recall that only twice in its 
existence had the Institute had a President who 
was not of British nationality. 

Mr. Léon Greiner, in welcoming the Institut 
to Belgium, thanked the members and Council for 
having elected him an honorary vice-president of 
the Institute. He was proud of the fact, however, 
that he had been a member of the Institute for 25 
years. He doubted whether the Belgian iron and 
steel industrialists would be able to teach anything 
to their confréres from the United Kingdom. They, 
in Belgium, however, had put their house in order 
and while the future looked bad there was still much 
to be thankful for, and it was pleasant to be able 
to state that the most cordial relations existed 
between the Belgian ironmasters and those of other 
countries. In returning thanks, Mr. Lysaght said 
that it was 21 years since the Institute had last 
met in Belgium, and the members, especially 
the younger ones, were anxious to see what iron 
and steel men in Belgium were doing. He agreed 
that the iron and steel industry had, of late, been 
passing through an extremely bad time. He h ud 
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been in the industry for 50 years, however, and 
had seen three or four periods when the position was 
worse than it was at present. The 1873-74 period, 
for instance, had been terrible, yet the storm had 
been weathered. He was optimistic about the 
future; we were now making ten times as much 
iron as 50 years ago and twice as much as we were 
turning out about 20 years ago. The curve of 
production, in spite of set-backs, had a steady 
upward trend and there was no reason to be 
depressed. He felt sure that the works which 
Belgian ironmasters were throwing open to the 
visitors were as fine as were to be found anywhere 
in the world. Before passing on to the reading 
and discussion of papers, he had to announce that 
Professor Sir Harold Carpenter, F.R.S., had been 
nominated for election as President at the annual 
meeting in 1935. In view of his nomination, Sir 
Harold had asked to be relieved of the position of 
honorary treasurer, which he had held since 1926, 
when he succeeded Mr. Illtyd Williams. Accord- 
ingly, the Council had nominated Mr. James Hender- 
son to succeed Sir Harold Carpenter. 


STEEL aT ELEVATED TEMPERATURES. 


The first paper to be read and discussed was that 
by Professor H. Dustin, which bore the title 
* Belgian Research Committee on the Behaviour 
of Metals at Elevated Temperatures.” This 
contained results obtained during the Committee’s 
first research campaign, which. extended from 
January, 1932, to January, 1934. Professor Dustin, 
who presented his contribution in French, stated 
that his object had been to summarise the successive 
observations and the final conclusions resulting 
from the comparative study of different methods of 
testing, to justify those adopted by the Committee, 
and to describe briefly the special apparatus which 
had been devised for their operation. We intend 
to reprint this contribution in a forthcoming issue. 

Dr. W. H. Hatfield, who opened the discussion, 
stated that it might not be generally known thatlarge 
single-piece forgings for boilers which had to operate 
at high temperatures and very high pressures were 
being sent from England to Belgium. Professor 
Dustin would agree that what the steelmaker had 
to ensure was permanence of dimensions under 
stress at elevated temperature. Two views might 
be taken concerning the investigations described 
in the paper. In the first place, these tests might 
be considered as acceptance tests; secondly, they 
might be looked upon as scientific investigations 
entailing a considerable amount of time. If it 
were a matter of research, then time was of no 
consideration and sensitivity was of the greatest 
moment. The creep apparatus at the Brown-Firth 
Research Laboratories in Sheffield could measure 
to one-quarter of a millionth of an inch and its 
sensitivity, as regards temperature, was +; deg. C., 
over a month. Working with such apparatus 
enabled truly reliable data to be obtained in respect 
of the properties of steel, and it was work of this 
kind that was being done by the Committee in 
Brussels. He would like to suggest, however, that 
it was work of an entirely different character from 
that which they had apparently set out to do. 
Professor Dustin had mentioned his (Dr. Hatfield’s) 
time-yield. In the time-yield experiments, such a 
stress as would give not more than 0-5 per cent. 
elongation on the gauge length during the first 
24 hours was applied to a tensile test piece 
md, after this, during the next 48 hours, con- 
ditions were such that, within the sensitivity of 
the apparatus employed, the elongation was not 
nore than one-millionth of an inch per inch per 
hour. The test thus took 3 days. What Professor 
Dustin had not mentioned, however, was that at the 
‘ime that he had postulated his time-yield, he had 
iid that if two-thirds of that stress were taken, 
metallurgists and engineers would have knowledge of 

stress which could be imposed on steel at elevated 
temperatures while retaining permanence of dimen- 
sions. His company had applied this throughout 
the world with completely successful results. 

Professor Dustin had said, speaking of a method 
put forward by the French Bureau Véritas, that they 
had found, for a number of steels, that the successive 
‘nerements of stress to which the test-piece was 
ibjected gave rise to complex phenomena, varying 
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in importance and introducing into the measure- 
ments causes of error which were totally unaccept- 
able. It was very important, in the interests of 
science, that these abnormalities should be described ; 
they could then be correlated with abnormalities 
found by other investigators. Professor Dustin had 
also stated his reasons for the advisability of adopt- 
ing tests of prolonged duration and he (Dr. Hatfield) 
would like to know if he were really advocating a 
1,000-hour test as a commercial test for industrial 
use. 

Dr. A. McCance thought that it was significant 
that metallurgists were still discussing methods of 
test and had not, as yet, got down to the actual 
problem. He did not think that short-time tests 
should be abandoned. In a collection of steels, 
those giving high results in a short-time test could 
subsequently be investigated in detail by the long- 
time method. The short-time method did differen- 
tiate between good steels and those which were of 
little value for the purpose. The whole subject was 
an exceedingly complex one. In the first place, 
there was the general question of the plastic flow 
of a homogeneous and non-changing material main- 
tained at any given temperature. Secondly, there 
was the problem of possible structural changes at 
the temperature involved. Finally, the possibility 
of deterioration due to corrosive influences or the 
presence of gases must be taken into account. He 
did not think that we should ever make great pro- 
gress until all these factors had been examined 
separately. 


CHEMICAL RESISTANCE OF SPECIAL STEELS. 


The second contribution considered by the meet- 
ing was entitled “ Contribution to the Study of the 
Chemical Resistance of Various Special Steels.” It 
was by Professor A. M. Portevin and Messrs, E. 
Prétet, and H. Jolivet, and, in the absence of the 
authors, was read in abstract by the Secretary. 
The authors stated that their investigation con- 
sisted of two sections ; the first part was concerned 
with the resistance of certain ferritic alloys to 
oxidation, and the second part with the resistance 
of special austenitic alloys to attack by hydro- 
chloric acid. In the case of electrolytic iron, the 
results showed that oxidation, as a function of 
time, followed the parabolic law and might 
be explained by diffusion. Certain irregularities 
revealed during the initial stages of oxidation 
might perhaps be explained by the surface condition 
of the specimen. In addition, some evidence had 
been found pointing to a variation in the rate of 
oxidation and the character of the oxide correspond- 
ing to the a-y iron inversion. The increase in the 
rate of oxidation with temperature—which followed 
an exponential law—was found to be greater in the 
yrange. The parabolic relationship had been found 
applicable to the binary alloys examined (Fe-Al, 
Fe-Si, and Fe-Cr), when the alloying element was 
present only in small amounts. A similar slight 
variation corresponding to the a~y inversion had 
been found under these conditions. With higher 
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percentages of alloying elements, the parabolic 
relationship was no longer maintained in a satis- 
factory manner, and the variation in the results 
was greatly increased. After a short initial period, 
during which only slight oxidation occurred, the 
rate of oxidation increased considerably. Finally, 
when the amount of alloying element was sufficient, 
oxidation very quickly became almost negligible. 
The protection against oxidation afforded by these 
alloys appeared to be explained by the formation 
of a skin or coating of the oxide of the alloying 
metal. 

The chemical attack of three typical iron-nickel- 
tungsten austenitic alloys by hydrochloric acid of 
various strengths and concentrations had been in- 
vestigated. The analyses of the alloys are given in 
Table I. 


In general, the attack of small plates of the alloy 

by hydrochloric acid of 1-1 and 1-18 specific gravity 
at 30 deg. C. was slight. The rate of attack in 
| concentrated acid was greatly increased with rise 
of temperature, and quickly became excessive. 
The effect of increasing contents of nickel which, 
within the limits examined, had been found to have 
little effect at 15 deg. C. and 30 deg. C., had a 
decided influence at higher temperatures. The 
preliminary heat treatment of the alloys had a 
definite effect on the rate of attack. These results 
showed that the chemical composition, the amount 
of other elements, and the heat treatment of the 
alloy must be definitely determined and specified 
in relation to tests of chemical corrosion. 

The only speaker in the discussion, Dr. W. H. 
Hatfield, thought that the work described in the 
paper must have taken years to carry out. It was 
interesting to note that even when an alloy contained 
30 per cent. of nickel and 20 per cent. of tungsten— 
namely, when only half of the material consisted of 
iron—the problem of resistance to the action of 
hydrochloric acid was not solved. The authors had 
alluded to the stainless steels. In 1913, when the 
Institute last met in Brussels, rustless steels had 
not come to light ; the last twenty-one years had 
witnessed the entire rise of the rust-resisting steels. 

The next paper on the agenda was that entitled 
** Accelerated Cracking of Mild Steel (Boiler Plate) 
under Repeated Bending, Part II,” by Dr. C. H. M. 
Jenkins and Mr. W. J. West. In the absence of 
both authors, however, this was taken as read, 
and the meeting passed on to the last paper. 
FaTIGUE PROPERTIES OF PaTENTED STEEL WIRE. 

“Some Aspects of the Fatigue Properties of 
Patented Steel Wire,” by Mr. E. T. Gill and Dr. R. 
Goodacre, was the title of this last contribution. 
The paper, which contains an account of the results 
of a general investigation carried out in Messrs. 
Brunton’s research laboratory at Musselburgh, into 
the fatigue and endurance properties of patented 
steel wire, was presented by Mr. Gill. We intend 
to publish this contribution to the proceedings in 
a future issue. 

Mr. James Henderson, who opened the discussion, 
paid a tribute to the practical nature of the paper 
and considered that the authors had done very 
useful work. The only other speaker, Dr. W. 
H. Hatfield, also referred to the fact that the paper 
should be of great practical use. He added that users 
of wire ropes should make sure that their ropes 
were stressed within the fatigue limits as disclosed 
| by the results quoted after allowing for a margin 
of safety to cover local crushing or bruising of the 
wires, dynamic loading, &c. 

At this stage of the proceedings the President 
adjourned the meeting until 9.45 a.m. on the 
following day, Tuesday, September 11. In the 
afternoon visits were paid to the works of Messrs. 
S. A. Les Cokeries du Brabant, Pont Brilé ; Usines 
de Fours & Coke et de Synthése d’Ammoniaque du 
Groupe Coppée, Willebroeck; and Messrs. S.A. 
des Forges de Clabecq, and also to the Forét de 
Soignes, Chateau de Tervueren, and the Musée 
du Congo. In the evening a banquet was held at 
the Palace Hotel by invitation of the Groupement 
des Hauts-Fourneaux et Aciéries Belges. At the 
conclusion of the banquet a reception was held 
in the Hétel de Ville, by invitation of Monsieur 
le Bourgmestre Adolphe Max, and the aldermen 
of the City of Brussels. M. Max, however, was 
unfortunately prevented from attending, owing to 
illness, and the guests were received by M. du Bus 
de Warnaffe, Echevin de |’Etat Civil. The mem- 
bers and the ladies present were afterwards shown 
round the beautiful old Town Hall. 


(To be continued.) 








InstiruTION or Nava Arcuirects.—The council of 
the Institution of Naval Architects has awarded the 
1851 Exhibition Commissioners’ Post-Graduate Scholar- 
ship in Naval Architecture for 1934 to Mr. L. Redshaw, 
of Liverpool University. The scholarship is valued at 
2501. per annum and is tenable for two years. The 
| Elgar Scholarship in Naval Architecture tor 1934, which 
|is worth 1301. per annum and is tenable for four _- 
j at Glasgow University, has been awarded to Mr. W. A. 
| Jameson, of Messrs. W. Denny and Brothers, Limited. 
|The Earl of Durham Prize has been _— by 
|Mr. R. A. J. Truscott, of H.M. Dockyard, 
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THE BRITISH ASSOCIATION MEET- 
ING AT ABERDEEN. 


SECTION G.—ENGINEERING. 
(Continued from page 285.) 
Paper MAKING. 

Tue last paper taken at the meeting on Friday, 
September 7, was one by Messrs. James Abel and J. 
Duguid on ‘‘ Paper Making,” which was presented 
by Mr. Abel. We reprint this paper on page 314 
of this week’s issue of ENGINEERING, so that we 
need not deal here with its The 
paper referred to a method of recovering fibrous 
material, clay, &c., from the backwater of the 
machine by a flotation and Dr. J. 8S. 
Owens asked for further information on this. It 
seemed, he said, to depend upon the physical 
phenomenon that a bubble of gas released in a liquid 
would seize on and attach itself to a particle of 
solid matter near it. The process, apparently, was 
quite distinct from that used for separating minerals, 
Baily mentioned the matter of the con- 
tamination of streams by effluent from paper mills, 
that he had noticed an improvement in 
this respect. 

In his reply, Mr. Abel said, in answer to Dr. Owens, 
that the backwater was subjected to an air pressure 
of 30 Ib, to 40 Ib. per square inch, so that a eon- 
siderable quantity of air was dissolved. When 
the pressure was released the air escaped in the 
way that the carbon dioxide did from soda 

The gas bubbles, as they were formed, 
ittached themselves to particles of fibre and clay, 
which then floated up by the buoyancy of the 
The flotation of minerals, he under- 
distinct process depending upon 
differences in specific gravity. In answer to Pro- 
Baily’s remarks on the contamination of 
streams, le paper-makers were apt to be 
much 
Chlorine 


contents. 


pre cess, 


Pre fess rr 


say Ing 


same 


water 


combination 
stood, was a 
lessor 
said 
had been done to 
improve was often said to be 
deleterious to fish life, but he was of the opinion 
that a little chlorine was rather beneficial than 
otherwise. He apologised for the unavoidable 
ibsence of Mr. Duguid and expressed the hope that 
members would take the opportunity presented of 
visiting some of the paper mills in the district. 

In the afternoon the members of the Section 
visited the Telford Centenary Exhibition which 
arranged in Gordon’s College. The 
opening ceremony was performed by Sir Alexander 
Gibb, G.B.E., C.B. 


blamed for this, but 


matters. 


has been 


Tre Repvection or Noise. 


he meeting of Monday, September 10, was 
devoted to the subject of noise reduction, the first 
item bemg the Report of the British Association 
Committee on Reduction of Noise, of which Sir 
Henry Fowler, K.B.E., is chairman. The report, 
which was presented by Sir Henry, explained that 
he had written to The inviting reasoned 
opinions from the public on those noises which 
vaused them discomfort and inconvenience. 
rhe replies led to the conclusion that the worst 
offenders were inadequately-silenced motor cycles 


Times 


most 


ind sports cars, but other offenders were motor 
horns and aircraft. The Committee therefore 
decided to concentrate on the reduction of exhaust 
noise from motor cycles, but had also arranged 
for a paper on the effectiveness and offensiveness 
f motor horns to be read by a representative of a 
firm of manufacturers of these devices. To assist in 
the establishment of an authority to which types 
of motor vehicle could be submitted for test of 
ipproved silence, Dr. Davis, of the National Physical 
Laboratory, had investigited which instrument was 
most suitable for determming whether the exhaust 
noe of a vehicle exceeded a Sper itied maximum, 
und Wing-Commander Cave-Brown-Cave had carried 
out work at University College, Southampton, in 
conjunction with the Motor-Cycle Manufacturers, 
to determine how much reduction of exhaust noise 
ould reasonably be effected without loss of power. 
Papers on the above-mentioned work were to be 
presented and the Committee considered that satis- 
tactory progress had been made. They proposed, 
however, to defer their recommendation for further 
iction until they had heard the discussion on the 
three papers, 
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Professor Baily, who occupied the chair, thanked 
Sir Henry Fowler for his report and called on 
Wing Commander Cave-Brown-Cave to give his 
paper on “ The Reduction of Motor-Cycle Exhaust 
Noise.” Professor Baily also read extracts from 
a letter received from the Minister of Transport 
showing that he was in whole-hearted sympathy 
with the work of the Committee. Wing-Commander 
Cave-Brown-Cave’s paper is reprinted on page 316 
of this week’s issue of Encrngrertne. At the con- 
clusion of his paper, Wing-Commander Cave- 
Brown-Cave gave an actual demonstration of the 
reduction of exhaust noise effected by different 
types of silencer, the motor-cycle engine used in 
the demonstration being enclosed in a box in 
order to cut off, as much as possible, noises other 
than those due to the exhaust. The demonstration 
clearly showed the effectiveness of the silencers 
designed as a result of the work at Southampton. 

The first speaker in the discussion on this paper 
was Dr. J.C. Morrison, who said that while he agreed 
with the author on most points, he was not in 
agreement with him on the matter of power. This, 
he said, could not be determined accurately without 
an indicator of some kind. He had designed an 
indicator suitable for speeds up to 5,000 r.p.m. He 
had found that the back pressure with an open pipe 
might be as much as with some forms of silencer. 
There might be a back pressure of 4 lb. or 5 Ib. 
per square inch with an open pipe. 

Mr. R. W. Allen, C.B.E., said that what the 
ordinary citizen wanted was to reduce the noise 
and this the author had shown could be done 
effectively. It had been said that a great deal of 
noise could be emitted by the licence plate and he 
confirmed this by referring to the noise produced 
by gearing covers in marine-propulsion installations. 
He suggested that the author, after he had finished 
with the exhaust silencer, might see what could be 
done to mask the noises produced by the cycle 
frame, &c. 

Mr. Owen W. J. Watson, representative of the 
Ministry of Transport, said the Minister of Transport 
was very much alive to the work being done by the 
British Association Committee and he would 
report to him the results of the trials to be carried 
out that aftemoon. Speaking for himself, he said, 
he thought it very satisfactory that the Motor Cycle 
Manufacturers had come to the assistance of the 
Association, as the Minister of Transport could 
not introduce legislation without the co-operation 
of the manufacturers and the public. Regulations 
had to be based on broad principles and not on 
detail design, and it followed that if legislation were 
to be made effective, the more information available 
to the Minister of Transport the better the regulations 
would be. 

Professor R. V. Southwell, F.R.S., said the diffi- 
culty of the problem was that while the engineer 
must be concerned with the reduction of physical 
noise, his work was judged by the physiological 
response of the human ear. This was an extremely 
sensitive detector of sound. Fechner’s law, which 
was an approximate law, indicated that the response 
of the ear to sound obeyed a logarithmic law of 
energy excitation, which was fortunate for us 
in that it reduced the painful effect of extremely 
loud sounds. If a sound were increased a million 
times, the response was increased a certain amount 
and if the sound were again increased a million 
times, the response was only doubled. The same 
rule applied to the reduction of a very loud sound. 





In replying, Wing-Commander Cave-Brown-Cave | 
said that he knew that Dr. Morrison had done | 
admirable work in connection with noise reduction, | 
but he was not sure how faithfully his indicator | 
recorded the pressures. Although very small! 
back pressures were being dealt with in his own | 
work, he thought an indicator might be useful in | 
future experiments. He considered, however, that | 
measurements of volumetric efficiency would be the | 
best criteria. In answer to Mr. Allen’s remarks, he ; 
said it would certainly be necessary to prevent the | 
noise from the engine getting through to other} 
parts of the motor cycle. The engine used in the 
demonstration was mounted on aerated rubber | 
to prevent the noise from reaching the sides of the box | 
in which it was enclosed. Future work would be | 


| dependent upon the provision of satisfactory means 
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for measuring noise, but some less expensive instru- 
ment than that used by Dr. Davis was necessary. 
The cost of the silencers produced, he had beer 
informed, was not more than 2s. to 3s. greate: 
than that of the normal silencers used. 

A paper by Dr. A. H. Davis, of the Nationa! 


Physical Laboratory, on “The Measurement of 


Noise,” was then taken. Dr. Davis explained his 
paper and demonstrated the sound-measurin; 
instruments described in it. We shall reprint this 
paper in an early issue of ENGINEERING and do not 
propose therefore to refer it in detail here. At its 
conclusion, the Chairman invited Mr. E. O. Turner to 
read his paper on “ Motor Horns—Effective and 
Offensive,’ which we shall also reprint in due course 
and suggested that both should be discussed together. 
Mr. Turner described the chief types of horn in uss 
and showed oscillograms of the sounds produced by 
each. Among other conclusions as to the best 
form of audible warning, Mr. Turner suggested th: 
use of single staccato signals in place of sustained 
notes wherever possible, and said that in towns 
horns should only be used in case of danger and 
not merely to maintain speed ; at night they should 
not be used at all. During the course of the pape! 
the various types of horns referred to were demon 
strated. 

The discussion on the two papers was opened by 
Mr. L. Bainbridge-Bell, who asked if anything had 
been done to produce a directional motor hom and 
referred to the French regulation by which heavy 
vehicles are required to carry a microphone at the 
back and a loud speaker in the driver’s position, so 
that the latter can hear the warning signals of 
vehicle wishing to pass. He said that although 
these were carried they were not always used, being 
rendered ineffective by back-axle noises. 

Professor G. W. O. Howe inquired if Wing-Com- 
mander Cave-Brown-Cave had considered th 
electrical analogy of high-pass, low-pass or band 
pass filters in designing his silencers. This might 
be of assistance to him, as the formule for the 
analogous electrical cases had all been worked out 
in detail. 

Wing-Commander Cave-Brown-Cave said he had 
realised the electrical analogy but had not employed 
it, and remarked, with regard to Dr. Davis’s paper, 
that the instrument there described appeared to be 
expensive and would probably need to be operated 
with great care. There would, he added, be a wide 
scope for an instrument which would give results 
with approximate accuracy and could be operated 
by engineers. Speaking on Mr. Turner’s paper he 
expressed a preference for the old hand-operated 
Klaxon horn. 

Dr. F. W. Aston, F.R.S., said the best type of 
horn for town use was the old bulb type as used on 
early Rolls-Royce cars, and Professor Southwell 
said that when driving he used short staccato notes 
since, as a pedestrian, he found nothing mor 
paralysing than a loud sustained noise. He dil 
not agree with Mr. Turner that a single short not 
should be used, as he thought a series of short notes 
was more effective. He wished to press the point 
that the psychological aspects of the problem should 
be considered. 

Dr. J. S. Owens suggested that a different type o! 
horn should be used on different classes of vehicles 
It would, he pointed out, be an advantage to know 
what class of vehicle was approaching and 
would be a simple matter to develop horns to giv: 
a characteristic note for each class. 

Mr. W. J. A. Whyte pointed out that although 
only the aural effect of noises had been considered, 
certain noises affected the whole body. He cor 
sidered that motor horns were not needed anywher 
except when passing a motor lorry. 

Dr. W. S. Tucker, O.B.E., said a speaker ha 
suggested that motor horns should be direction 
but this property could only be obtained by tl« 
use of horns with very large mouths. At a fr 
quency of 600 cycles to 800 cycles per second, t 
obtain a sound beam of 10 deg. angular width, a1 
aperture 1 m. in diameter would be required. HH: 
thought Dr. Davis was to be congratulated on havn 
produced such a compact instrument for no 
measurement. He wished to point out, howeve! 
with regard to the use of a microphone in place of th 
ear, that one type of ear was wanted for loud sound 
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ind other types for medium and faint sounds, tory. The Section G Committee at York had asked 
respectively. It was difficult for the ear to estimate | the Council of the British Association to request the 
whether low-frequency sounds were loud or not.| Home Office Authorities to exercise the powers they 
[he noise from a motor-cycle engine involved | already had. Two papers on related subjects were 
frequencies of the order of 50 cycles per second, | read at the Leicester meeting last year, and the 
which would produce a big deflection when a} Committee was then formed. 
microphone was used, but were of no importance in| This concluded the business of the morning session 
traffic. Wing-Commander Cave-Brown-Cave had | and in the afternoon members proceeded to a hill 
isked if a cheap noise-measuring instrument could | near the Bridge of Dee to witness a demonstration 
he produced, but Dr. Tucker said he was very | of motor cycles fitted with various types of silencers, 
doubtful of this. It was important to see that the | including the forms resulting from Wing-Commander 
best method available for making any particular! Cave-Brown-Cave’s work at Southampton. In 
noise measurements was employed. |most cases the superiority of the last-mentioned 
Mr. J. S. Wilson expressed his personal satis- | type of silencer was unquestionable. Measurements 
faction that the question of noise had been taken |of the noise produced by the machines were made 
up, a8 he had been responsible for initiating it.| by Dr. Davis as they passed, and in one case the 
Much had been said about noise measurement, | figures for a machine fitted with a long exhaust 


but the real question was its effect on the human 
organisation. Disagreeable, distressing and stun- 
ning sounds must be silenced. He had recently 
heard two locomotives whistling at the same time, 


pipe and one fitted with the new form of silencer 
were 99 phon and 77 phon, respectively. Mr. Turner 
also demonstrated in the open air the different types 
of motor horn dealt with in his paper. 


and had been petrified by the resultant sound. Two | 
horns sounding simultaneously appeared to produce 


a stunning effect and such noises should be stopped. THE INTERNATIONAL BUILDING 


Mr. R. W. Allen, C.B.E., after briefly referring to the 
inauguration of the British Association Committee, TRADES EXHIBITION, 
(Continued from page 274.) 


said that all should be grateful to Sir Henry Fowler 
and h ing Commander Cave-Brown-Cave for taking | In giving a further account of some of the 
n this r e a 4 : . 

= eyed work for the general good |material which has not been shown publicly 
pe =, —s called on to reply, said he found | pefore, and is now on view at the International 
it difficult to do so m a few words. The question | Building Trades Exhibition at Olympia, mention 
of the use of electrical filters for high and low| may first be made of a section of the building 
frequencies had been raised, and he said that such| industry in which the employment of machinery 
filters could be incorporated in his instrument, and | is steadily increasings viz., that of painting, the 
use had, in fact, been made of high-pass, low-pass, |paint being sprayed instead of brushed on. 
and band-pass filters. Over the range of frequencies | Several firms catering for the painter have 
from 50 cycles to 10,000 cycles, the readings of his | representative displays in which new products 
instrument agreed with the sensation produced in| are included. Messrs. B.E.N. Patents, Limited, 
the ear. In answer to the point raised by Dr. Tucker, | Gorst-road, Park Royal London, N.W.10, show 
he said the low-frequency response had been much| yariety of machines, one of which, recently 
weakened. The aural type of instrument referred to | developed, is illustrated in Fig. 8, page 312. This 
in the paper was cheaper than the other, but its| jg g portable two-gun spraying machine designed 
accuracy was only of the order of 5 phon. It had |for cases in which a moderate degree of mobility 
the same degree of robustness as a portable wireless | on}y is required. The working parts are therefore 
re — He agreed that when a sound reached < mounted on a small-wheeled chassis, with a pushing 
certain intensity it eould be felt over the whole! bar at the rear and a pulling handle in front. This 
body, provided that the frequency were also suitable. | handle is attached to a swivelling castor and is 


(Zo be continued.) 














A very loud sound at a low frequency had this | 
eTiect. 

Mr. Turner, in replying, said reference had been | 
made to the French system of using a microphone | 
and accessory apparatus for warning the driver of a | 
heavy vehicle that a car wished to pass. This, | 
however, had obvious drawbacks, and he thought | 
we should proceed with caution in that direction. 
Dr. Tucker had called attention to the difficulty of 
making a motor horn directional and he thought it 
was not always desirable for the horn to have this 
property. It was sometimes necessary to give a 
warning which could be heard round a corner. To 
Wing Commander Cave-Brown-Cave he said he 
thought Commander Cave would not approve of 
the hand-operated Klaxon if he used it at the 
present time, although it was certainly simple and 
had the advantage that the intensity of the sound 
emitted could bé adjusted conveniently. He agreed | 
that the bulb horn, as fitted at one time on Rolls- | 
Royce cars, was extremely good for town use ; 
the big bulb was its only drawback. He agreed 
with Professor Southwell that a long continued 
‘oud blast had a paralysing effect, but did not think 

series of short staccato notes should be given, as 
vne note should be sufficient. Dr. Owens’ sugges- 
‘on that different types of horn should be used for | 
‘llerent classes of vehicle was worth looking into. | 
he point made by one speaker that horns need | 

uly be used when overtaking was largely true, but | 
‘t would have to be squared with the necessity for | 
iving audible warning of approach. Mr. Wilson | 
had said that two horns had a paralysing effect. | 
He had only suggested the ase of two horns in | 
‘ne country for overtaking noisy vehicles; they | 
should not be used in town. 

Sit Henry Fowler, at this point, said he wished to | 
‘nuke it clear how the British Association Committee | 
nad originated. He said the whole question was | 

‘ised by a paper arranged for by Mr. Wilson and 
read before Section G at the York meeting by 
Ur. G. W. C. Kaye, of the National Physical Labora- | 








prolonged past its axis into a loop which, when the 
handle is pushed back, lifts the castor from the 
und and acts as a ‘“sprag,” thus preventing 
creep when the machine is at work. The machine 
illustrated is motor-driven, a suitable starter and 
control gear being provided. The motor is of 
2 h.p. Where current is not available an air- 
cooled petrol engine is fitted. The compressor is 
driven by a vee-belt from the motor and is of the 
single-cylinder, air-cooled, pressure-lubricated type. 
The machine is designed to prevent the discharge 
of heated air from the receivers, that is, to ensure 
the delivery of cold air, the elimination of oil 
and moisture from heated air being imprac- 
ticable and the presence of either being naturally 
deleterious to the work. In this machine, two 
tubular air receivers, situated lengthways under the 
base, are connected in parallel to the compressor 
outlet by a large after-cooler formed of a coil close 
to the flywheel. The flywheel is 14 in. in diameter 
and is provided with fan vanes, which direct an 
effective blast of air on the after-cooler coil. The 
cooled air from the compressor is delivered to the 
first receiver and then passes to the second one, 
in which it is further cooled. It is then conducted 
by a copper pipe to the condensate manifold, which 
carries the cocks for the spray-gun tubes, The 
fmal drop in temperature precipitates moisture and 
oil in the manifold. Both manifold and receivers 
are provided with draining devices. Control of 
the spraying pressure is secured by an air unloader 
or governor which is adjustable for a range of 
pressure from 20 lb. to 80 lb. per square inch. 
Messrs. Lacy-Hulbert and Company, Limited, 
Boreas Works, Beddington, Croydon, in addition 
to showing a range of compressing plants for spray 
painting, also exhibit compressing plants and a 
range of small tools operated by them suitable for 
many such building operations as dressing, carving, 
drilling, &c., of stone, wood, and other materials, 


a low-pressure air discharge, viz., about 6 Ib. per 
square inch, delivered in greater volume than with 
high-pressure systems. One of the advantages 
claimed for this method is that, due to decreased 
force of impingement of the paint arising from the 
low pressure, no paint mist and fumes occu opera- ° 
tion, whilst the size and weight of the apparatus is 
greatly reduced. Certainly, the small portable set 
designed for house painters, &c., is very compact. 
It consists of a universal motor, with a lead which 
can be plugged into the normal house supply, 
driving a turbo-blower, the whole being neatly 
cased in and provided with a carrying handle. 
Larger sizes, both electrically driven or by a petro! 
engine, and mounted in palanquin fashion or on 
wheeled base, are also shown. 

In connection with spray-painting apparatur, 
mention should be made of the comprehensive 
display of paints, varnishes, enamels, &c., in the 
exhibition, some twenty firms being concerned. Of 
these, Messrs. Pinchin, Johnson and Company, 
Limited, 4, Carlton-gardens, London, 8.W.1, may be 
noted as making a feature of their Vigorised spray- 
painting process, which enables painting to be carried 
on rapidly by applying successive coats at intervals of 
from half an hour to one hour. The paint embodics 
the firm’s pre-treatment of the linseed oil, known as 
“ Vigorising,” a method which causes the drying 
to take place by the physical process of polymerisa- 
tion, and not by the chemical one of oxidation. 
The time for drying is thus confined to that of the 
last coat only, and the rapid formation of the film 
enables the coats to be applied one after the other 
in a single day. An exhibit of the paint applied 
to cartridge paper shows that the oil does not 
spread and dissociate from the paint. The normal 
treatment of steel structures is one coat of Vigorised 
red-lead paint followed within an hour by two 
coats of Vigorised finishing paint, which may be 
made of any colouring material, or with graphite, 
micaceous ore, red oxide, &c. It is stated that one 
coat of paint may invariably be saved over those 
recuired with ordinary paints. The painting is 
done by any of the usual types of machine. A 
further exhibit demonstrates the resistance of 
Vigorised paint to destructive agents such as %a 
water, soda water, sulphuric acid, hydrochloric 
acid, ammonia, &c., the test strips showing that 
the Vigorised paint film remained unaffected, whilst 
that of good-class lead paint was damaged. 

Dealing with another class of exhibit altogether 
reference may be made to the wide range of plant 
shown by Messrs. Winget, Limited, Rochester, in- 
cluding concrete mixers of various types, roller pan 
mixers, brick breakers, vibrating tables, &e. Much 
of this has been already described in these columns 
as it was produced, but the firm’s “ Speed Prime 
Pump ” illustrates a new principle of considerable 
interest. It is shown in Figs. 9 and 10, page 312. 
The pump is of the centrifugal type, and is intended 
for contractors and general use. The size shown 
in the illustrations has 2-in. suction and delivery 
branches, and has a total head capacity ranging 
from 10,000 gallons per hour with a 5-ft. suction to 
3,750 gallons per hour with a 25-ft. suction lift. 
It is a self-contained set on a wheelbarrow-type 
mounting which can be handled by one man. The 
power unit is a Coburn 3-h.p. four-stroke cycle 
single-cylinder petrol engine direct-coupled to the 
pump. The construction of the pump itself will be 
clear from Fig. 10 from which it may be gathered 
that the impeller is of the open vane type, thus 
enabling water containing solids up to {-in. spherical 
diameter to be handled. The cardinal characteristic 
of the pump is that it is self-priming, the pump 
automatically picking up the water after interruption 
of pumping by fluctuation of the water level, and 
continuing to function even when the suction pipe 
admits air by leakage. Incoming air can be dealt 
with up to 1} cub. ft. per minute with a 5-ft. suction 
and } cub. ft. per minute with a 15-ft. suction. 

The removal of the air is effected by a thin steel 
blade set very close to the periphery of the impeller 
vanes. This is indicated at Ain Fig. 10. Air carried 
in with the water in a centrifugal pump tends to 
collect at the impeller periphery, the heavier water 
being thrown to the outside of the casing. The 
blade, which is situated at the base of the vertical 





Messrs. Kurt Erlach, Limited, 2, Melior-street. 
London, 8.E.1, adopt in their spraying equipment 





discharge outlet, prevents this air accumulation by 
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10. 
Messrs. Winocer, Limirep. 


Fras. 9 AND Secr-Primine Pump; 


virtually ‘‘peeling”’’ it off and so increases the 
efficiency of the impeller. The suction chamber is 
formed with a recess in the wall, in which is a seating 
for a spring-loaded valve B. This valve is normally 


closed when the pump is working under an uninter- 


rupted suction, so that the usual flow of water| 


‘ 


from the suction tarough the non-return valve ( 
and the impeller D to the discharge outlet takes 
place. 
The discharge outlet has an opening, covered by a 
grid, and is surrounded at this region by a closed 
tank. The bottom of the tank is in communication 
with the suction chamber when the valve B is open, 
as is shown in Fig. 10, and the water in the pump 
is simply re-circulated as indicated by the arrows 
in dotted line. The pump chamber and the tank 
are initially filled with water which is retained by 
the non-return 
work, the impeller circulates the water faster than 
it can flow back through valve B, and a vacuum is 
created with the result that air is withdrawn from 
the pipe and discharged into the tank, 
from which it escapes through the discharge pipe. 
This action takes place intermittently until the 
system is free of air and normal pumping conditions 
up. When these exist, the suction effect 
of the impeller is sufficient to pull valve B down on 


valve. 


suction 


are set 


its seat, and the recirculation of the water in the | 
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This is shown by arrows in full line in Fig. 10. | 


m starting the pump to| 
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Conorete Pump; Messrs. THz Conorets Pump Company, LIMITED. 
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pump automatically ceases. The load on the valve | tracks for their operation, or with tower chutes, 
due to the spring is regulated according to the actual | cable-ways, &c. Apart from the saving of time 
suction lift obtaining on the particular job by the| and labour effected by direct deposition, it is 
cam-lever E. The self-priming cycle re-starts when | claimed that the concrete thus laid has a higher 
the water level gets so low in the hole being cleared | compressive strength and greater density than 
that there is not enough to maintain a flow. If | concrete otherwise transported, as the mix under 
seepage is occurring and an excavation is to be kept | goes considerable pressure in the pump and pip 
dry, the pump can handle the situation automatic- | line and has no opportunity of segregating, whilst 
ally as long as the engine is kept running. The|a large amount of entrained air is expelled. The 
re-cireulation chamber can be cleared whilst the | pump itself, seen in Fig. 11, is a horizontal sing! 
pump is running by means of a valve which, when acting piston pump driven by pulley ond geal 
opened for a few minutes effectively removes any | wheels by any convenient source of power, 25-h-p 
deposits which may have occurred. | to 35-h.p. being required to drive it to its full capa: ity 
An interesting pump of another type is also dis-| and range. The cylinder is 7 in. in diameter ) 
played on Messrs. Winget’s stand. This is a con-| 11-8-in. stroke, and the piston usuall y runs at the 
crete pump, manufactured by a separate division | rate of 44 strokes pef minute. The delivery capacit) 
of Messrs. Winget, Limited, viz., Messrs. The Con-| is 15 cub. yard to 20cub. yards perhour, the variat! 
erete Pump Company, Limited, 24, Grosvenor-| depending on the consistency of the concrete n 
gardens, S.W.1. The pump is shown in Figs. 1] | and the length of the pipe line. As will be recognise 
to 13 above and on page 313. It is, as the name} the inlet and outlet valves on the cylinder are of t 
implies, employed for pumping mixed concrete from | semi-rotary type. They are indeper dently driver 
the mixing station to the site through pipes, thus} from the crankshaft by a form of cam gear. I 
dispensing with transporting vehicles, which need | valve rods are provided with springs and the actuatu 
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levers have an adjustment for varying the valve 
iravel to suit the size of different aggregates. The 
springs take up any shock when unusually large 
stones pass through the valves. All the important 
parts of the pump are of cast steel. The cylinder 
and valve liners and the valves themselves are of 
special alloys to resist abrasion. 

The mixed concrete is discharged into the hopper 
above the inlet valve and flows thence by gravity 
into the cylinder. A view of the pump at work 
with two mixers, alternately operated so as to 
secure continuous operation, is given in Fig. 12. 
The pump may be stopped and re-started at will 
within reasonable time limits without causing 
trouble. It is necessary, however, to clean the valve 
chambers and cylinder when stopping for the night 
or for a similarly lengthy pericd. The discharge 
end of the pipe line is seen in Fig. 13. In the con- 
struction of a reinforced concrete building in London, 
the maximum distance pumped was 100 ft. vertical 
plus 245 ft. horizontal, 11,500 cub. yards being 
handled altogether at different levels and distances. 
The average crushing strength of the concrete 
according to 56 tests made by the Building Research 
Station, was 8,150 lb. per square inch. The mix was 
proportioned thus :—356 lb. cement, 525 lb. sand 
and 900 lb. aggregate. The pipes are of standard 
lengths with suitable bends and are of lightsteel. The 
joints resemble in appearance a bayonet joint, butare 
tightened by wedges so that the pipes do not need 
to be turned during assembly. The joint can be 
made or broken in a few seconds. The pipes need 
no attention during normal working, but have to 
be cleaned before being left for the night, &c. The 
diameter of the pipes varies with the aggregate to 
be used and with the length required. The working 
radius of the pump is nominally 650 ft. horizontal, 
or 100 ft. vertical, but it is capable, as the figures 
above quoted show, of combining horizontal and 
vertical discharge. This range gives freedom in 
selecting a suitable position for the pumps and 
mixing machinery on the building site. 

In view of the rapidly increasing use of steel as a 
building material, it might have been expected to 
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bulk more largely in the exhibition than it actually | 


do« - 


No doubt, however, this comparative neglect 


is due to the fact that the heavier structural steels | 
do not lend themselves to effective display and, | 


are bulky to transport and handle. 
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however, several stands 
devoted to light struc- 
tures, and these, it may be said, are both attrac- 
tive and informative. The British Steelwork Associe- 
tion, Artillery House, Artillery-row, London, 8.W.1, 
show a light building which, it must be understood, 
is not of the ‘type now so familiar in most towns 
and cities, viz., a steel framework cased in with 
stone, cement, or brick, but is constructed of steel 
throughout, even to such fittings as mirrors. The 
building demonstrates effectively how proper 
protection can be given against wind, fire and 
water, how the weight of the whole structure and 
the thickness of the walls and floors can be reduced, 
and how the use of steel enables useful cantilevered 
construction, impossible with other materials, to be 
carried out. On the esthetic treatment of a 
steel building opinions will be divided, but the 
exhibit shows that this aspect is being treated 
seriously, and it is hardly fair at this early stage 
of evolution to assert that the material is artisti- 
cally intractable. To take one detail only, in our 
opinion the steel-pressed ceilings exhibited are 
much more presentable than the cracked plaster 
generally found in these days of heavy road 
traffic. 

The steel doors, window fittings, furniture, &c., 
are not in themselves unsightly, probably 
adverse criticism arises from the present-day 
convention regarding period decoration and 
furniture. The reduction of fire risk is itself a 
great asset and, as Mr. Francis Lorne, the 
designer of the building, points out, a building 
erected in steel has still a residual value when it 
may have to be taken down as the material can 
be melted and re-formed. The average life of a 
building in London is approximately 100 years, 
and the change in a century in both the social and 
economic life of the people is too great for any 
architect to visualise what will be needed then, 
so that for half the lifetime of the building it will be a 
misfit. Steel, therefore, is advocated as the most 
economic material for the building of the immediate 
future. 

Another building, viz., a two-storey house, almost 
wholly of steel, is exhibited by Messrs. Fredk. 
Braby and Company, Limited, 352-364, Euston-road, 


| London, N.W.1. The design is fully as sightly as the 


modern type of structure in other materials, and 
in detail shows some very good examples of pressed- 
A steel structure of quite different 
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type forms the stand of Messrs. The British Oxygen 
Company, Limited, Augel-road, Edmonton, London, 
N.18. This is an open-sided structure with vertical 
channels at the corners carrying a trussed roof of 
angles. The span is 20 ft. and the depth of the 
stand 10 ft., the roof principals being connected 
together by angle purlins. The whole is welded 
together by the oxy-acetylene process and the 
structure shows very well the simplification obtained 
by the absence of riveted or bolted joints. Details 
of a variety of welded joints are also shown on the 
stand. One of these, in particular, may be men- 
tioned, viz., a joint showing a welded seam made 
with the piece vertical, horizontal and overhead. 
There is little difference between the three parts 
of the seam a fact of interest as challenging the 
commonly held view that overhead welding is 
unsatisfactory and difficult to carry out. With the 
oxy-acetylene process, the only result of working 
in this position is that the rate is slightly slower. 
Examples of oxy-acetylene equipment for jointing 
lead and copper pipes and fittings are shown, 
together with specimens of work. The firm’s 
standard welding equipment and fillers for steel- 
work are also exhibited together with apparatus 
for spraying fused metal on to a surface for 
protective and decorative purposes. 

Steel fittings, such as window frames, and steel 
furniture, such as cabinets, are well represented 
at the exhibition. These generally show advance 
in design and finish, but this is generally in detail, 
and a few products only can be claimed as being 
distinctively new. Of the first-named class, the 
exhibit of Messrs. Crittall Manufacturing Company, 
Limited, 210, High Holborn, London, W.C.1, 
may be mentioned, and of the second division, 
that of Messrs. G. A. Harvey and Company (London), 
Limited, Woolwich-road, Charlton, London, 8.E.7. 
This firm’s stand shows also its range of decorative 
perforated metals and grading screens, the first 
making an appeal to the constructional side of 
building and the second to the material prepara- 
tion side. 


(To be continued.) 








CHLORINATED RusBEeR: Erratum.—lIn our article on 
chlorinated rubber which appeared on page 245 ante, 
the formula of Alloprene was given as C, H,,Cl),. 
Messrs. Imperial Chemical Industries, Limited, Millbank, 
London, 8.W.1, now inform us that this formula was 
iven incorrectly in the matter which they sent to us. 
he correct formula is C,,H,,Cly. 
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By James Dueurp and James G. ABBL. 


Since the last visit of this Association to Aberdeen, | within the last fifty years. 
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is no doubt that the advent of the steam turbine and 
| the installation of modern steam-boiler plant has 
resulted in considerable reduction in production costs 
It should be noted that 


forty-nine years ago, there has been a marked advance | the papermaker is faced with a peculiar problem, in 


in the papermaking industry generally. In the 
vicinity of Aberdeen there are five paper mills, one 
on a tributary of the River Dee, the other four on 
the River Don. Of these, three manufacture fine 
papers such as writings, printings, account-book 
papers, &c., and of the remaining two, both on the 
River Don, one is a brown paper or wrapper mill, 
and the other a newsprint mill, and the industry is 
one of the most important in this north-east part of 
the kingdom. Although the fundamental principles 
of making paper have changed very little, the advance 
in research work to meet the requirements of the 





present age has been very pronounced, both from the 
laboratory and engineering aspects of the industry. 
The many varied and special qualities of paper which 
are in demand to-day, not only for ordinary business 
purposes, but for use on instruments of precision, for 
cable insulation, for photographic use, for the manufac- 
ture of containers for different purposes, and for 
decorative work, call for accuracy and regularity as 
well as purity, not to mention low costs of production. 

Papermaking is essentially the deposition of cellulosic 
fibres from a suspension in water to form a more or less 
homogeneous sheet or film, yet in the methods adopted 
for the preparation of the suspension and its subsequent 
formation into the continuous web of dry paper there 
is much to interest the engineer. Any cellulosic fibres 
may be utilised in the manufacture of paper, but those 
most commonly used in this country are linen and 
cotton (derived from rags and cotton waste), wood pulp 
and esparto grass. With the exception of the wood 
pulp which is imported in a partly-prepared condition, 
these raw materials are subjected to a preliminary 
mechanical cleaning treatment, followed by chemical 
digestion to aid in the isolation of the fibres. The 
present discussion will be concerned, however, with 
the mechanical or physical operations involved. 

In common with many other industries, the paper- 
maker has not been slow to avail himself of the latest 
researches, and probably this will be found to be most 
prominent in the steam boiler and power plant. The 
regular analysis of the fuel is insisted upon, and careful 
records are collected of the efficiency obtained. There 


| with this, steam is now 


| 
| 
| 


| 


| 


| that he requires steam for power as well as steam 
| for process work. Not very many years ago it was 
customary to have steam boilers working at various 
pressures to meet the special conditions demanded ; 
this has been simplified by the perfection of the 
** pass-out ” steam turbine. By the advent of this 
ingenious apparatus, the old steam engine is definitely 
displaced, and the steam-boiler house has been revolu- 
tionised. Prior to its installation, steam boilers were 
either arranged for different steam pressures, or, 
alternatively; the high-pressure steam had to be 
passed through reducing valves, both of which methods 
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throughout the mill. It may be of interest, at this 
| stage, to make reference to the grid system, which ha 
undoubtedly come to stay, and will assuredly ser 
a useful purpose throughout the country, but in th: 
paper mill, or such other industries where a considerab| 
amount of steam is required for process work, it is doubt 
ful whether any such electrical supply could compet: 
with the “ pass-out ’’ generating turbine. The present 
day efficiency of the steam turbine, while being largely 
due to the internal structure, has been considerably 
aided by the scientific application of superheat to th: 
steam. 

The greatest advance in recent times has been th: 
| direct result of the modern power plant for the suppl) 
| of electric current, and the ease of transmission to th: 

The old steam engines, with long lines 


' 


| seat of work. 
of shafting transmitting power for long distances wit), 





House. 
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it will be admitted were uneconomical. In comparison 
extracted or “ passed out ” 
from the turbine at pressures suitable for process 
work at 20 Ib. or 50 Ib. per square inch, after it has 
done its quota of mechanical work in the turbine from 
the high-pressure end. Unfortunately, for some 
concerns the advance steam-boiler plant con- 
tinues to forge ahead of the deterioration of existing 
plant, but there is no doubt that water-tube boilers 
are now preferred to the old Lancashire type on account 
of the higher efficiency which can be obtained. Even 
on the older installations at present in use, greater 
care is now exercised in the collection of all available 
condensate, preheating of air passing to the furnaces, 
maximum permissible temperature of the feed water, 
low temperature at the chimney, as well as super- 
heating of the steam, all of which have combined to 
increase efficiency. The nature of the feed water now 
receives the attention it has always deserved, as well 
as de-aeration, both of which are of great importance 
not only in maintaining efficiency, but in preserving 
the boilers and the turbine blades. These features 
more important as the temperature of the 


in 


become 


} steam is increased, and as the tendency is towards 


higher steam pressure and temperature, which, in 
some installations, is now 500 lb. per square inch with 
a temperature of 700 deg. F., the adoption of new 
methods becomes necessary. 

Passing to the power plant, mention has already 
been made of the modern steam turbine, which has 
definitely displaced the old steam engine. Such an 
installation is now generally used in the paper mill 


* Paper read before Section G of the British Associa. | for generating electric current, which can be so readily 


tion at Aberdeen on Friday, September 7, 1934. 


and economically conveyed to the actual power units 











all sorts of gears and belts, using up probably 50 per 
cent. of the power required before arriving at its 
destination, have now been replaced by electric motors. 
Apart from the benefits in transmission, considerable 
saving in power is derived from the greater number of 
smaller units which can be so readily shut down when 
not actually required. In a large mill covering many 
acres, the operation of small machines such as super- 
valenders for glazing, guillotines for trimming finished 
paper, folding machines, &c., can now be carried 
out at points more convenient for the work, result- 
ing in a saving in handling and transport neces- 
sary in the old days when these machines had to be 
bunched together and driven from shafting. When 
one looks back upon extensive pipe lines, the steam 
engine and the elaborate arrangement of drives, one 
is reminded of an old saying used at the open-air wool 
market held in Aberdeen a century ago, that there was 
“a lot skirlin’ for little ‘oo’.”’ One cannot onut 
the driving of the breakers and beaters, as well as th 
making machine itself, where considerable advantagt 
has also accrued. The breakers in which the materia! 
is disintegrated, and the beaters for “ milling” th 
pulp, undoubtedly present the biggest problem to th 
paper-mill engineer. Particularly on rag stock, th 
power required is very variable, and while the necessary 
power must be available to take the maximum load, 
the reduced efficiency at the minimum cannot be 
overlooked. In this connection there is much to 
said in favour of the older method of connecting a larg« 
number of breakers and beaters on one line of shafti 
so that perchance the load would be somewhat equalis' 
but the substitution of electric motors on smaller 0 

has proved to be quite satisfactory in operation. Fig. ! 
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shows a section of a modern beater house. The paper- 
making machine is now driven by electric power, and 
there are various arrangements, most of which have 
proved to be efficient, but the modern drive on the 
high-speed papermaking machine running paper at 
800 ft. to 1,000 ft. per minute, has only been attained 
by what is known as electrical sectional driving. The 
troublesome belts or ropes for these high-speed machines 
have been completely eliminated. 

Considerable improvements have been made in the 
preparation of raw materials such as rags, esparto 
grass, and wood pulp. Take, for instance, the old 
method of boiling, breaking up and cleaning esparto 
grass, which was a very slow and expensive process, 
both in labour and power. The grass had to be taken 
out of the boilers by men, a most arduous and trying 


task, and so hot that the men worked with a minimum 
of clothing. It was then filled into trolley boxes and 
taken to the potchers, and there filled in by hand. 
The rolls in these potchers were very heavy, and 
used up quite a lot of power. To-day, the grass is 
ejected from the boilers by means of a high-pressure 
water jet into modern potchers with a small centrifugal 
pump circulating the grass. No heavy rolls are required, 
ind not only is there a considerable saving in man- 
power, but a saving is effected of at least 50 per cent. 
n horse-power. Many other processes, improved in 
like manner, could be mentioned, but time does not 
permit. 

The beater remains essentially the Hollander, which 
has, over a very long period of years, retained its 
prestige in fine mills. With the possible exception of 
news mills, where the beating, such as it is, is done in 
refiners, the Hollander beater is still to-day the most 
popular with the paper maker from the engineers’ 








standpoint. The beater-house may be looked upon as | 
a prolific source of loss and inefficiency, and although | 
much has been done in recent years, by scientific study 
f the raw materials used, to rationalise the work in 
this department, there remains scope for further 
research. In the separation or disintegration of the | 
ndividual fibres from the original material, much has 
been achieved by chemical treatment, but the special | 
function of the beater does not lie in the simple separa- | 
tion, but in cutting or shortening, bruising (fibrillating) | 
nd softening the fibres, as well as acting as a mixer | 
the sizing and loading ingredients. A creditable | 
treatise on the subject, some years ago, by Dr. Sigurd | 
“mith, attempted to put the process of beating aad 
‘ definite mathematical basis, and his work deals with 
the mechanical operations performed in a very complete 








manner. Progress in beater design has been slow, and 
although many attempts have been made to depart 
from the Hollander type, none has survived for any 
length of time. Certain modifications in design have 
succeeded, notably amongst which the Umpherston 
deserves mention, and it is really a Hollander. In 
comparatively recent times, definite advantages have 
accrued as a result of research into the various mech- 
anical problems in modifying the design of the trough 
and the back fall of the roll, to reduce friction to a 
minimum and promote good circulation, as wellas from 
the installation of rolls and plates which give greater 
control of the action required at the lowest possible 
cost in power. While the question of the particular 
type depends on the special conditions of any paper 
mill, and consequently is largely governed by the 
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papermaker, the beater room offers still an enormous 
scope to the engineer. 

While the Fourdrinier papermaking machine retains 
to-day the fundamental principles of operation of 
over 100 years ago, there have been many improve- 
ments in design which have rendered possible the 
present-day production of paper. Fig. 2 shows a 
modern Fourdrinier machine from the wet end. A 
study of the evolution of the modern Fourdrinier 
machine traced from its invention in the early part 
of the Nineteenth Century to the development of the 
fast and wide running machines, on which paper is 
produced 250 in. wide at 1,000 ft. per minute, is to be 
found in a contribution by Mr. James Strachan to the 
Technical Section of the Papermakers’ Association in 
February, 1931, and published in the Proceedings 
of that body. This advance in design has largely 
been made possible by the production of sufficiently 
rigid frames and rolls, as well as the electrical sectional 
drive to which reference has already been made. 
Undoubtedly the introduction of more efficient suction 
facilities, as well as the suction couch roll, and multiple- 
press rolls were definite contributing factors. Then 
followed, in natural sequence, the continuous wet felt 
cleaners which operate while the machine is running, 
and greater efficiency in the utilisation of the steam 
in the drying cylinders, involving the immediate 
removal of condensate. These excessively high-speed 
conditions apply only to the production of news- 
print, and in the fine mills, where better qualities of 
papers are produced, special conditions such as quality 


and character determine the speed. Nevertheless, 
output is an essential in every branch, and to some 
extent the experience of the higher-speed machines 
has been reflected in the finer machines, Deserving 


of special mention is the utilisation of the centrifugal 
system of separating heavy and light particles of 
foreign matter from the pulp, thus replacing the old- 
fashioned system of sand tables. In the construction 
of the making machine itself, the use of sole plates, 
instead of the old system of fixing down each individual 
part so that nothing short of an earthquake would shift 
it, will commend itself to the practical engineer, It 
is now possible, without very great effort, to make 
adjustments which would previously have involved 
almost pulling down the machine. The Vee-slotted 
strainers continue to be used for screening the pulp 
and the designing of the rotary self-cleaning type 
marked a definite advance in this sphere. Much 
could be said with regard to stuff pumps, consistency 








regulators, backwater systems, suction boxes and 











couch rolls, but the present treatise will not permit. 
Considerable information has been published in recent 
times to indicate that these features have kept pace 
with improvements in other directions. One out- 
standing development has been the adoption of a 
system of recovery of the fibrous material, clay, &c., 
from the backwater from the machine by a system of 
flotation. There are two main types in operation, and 
both utilise the dissolved air in the water to bring 
about the flotation which is skimmed off and recovered, 
leaving the comparatively clear backwater containing 
only the dissolved substances for re-utilisation. In 
one type air is drawn into the backwater, which is 
then subjected to pressure to dissolve it, after which 
the pressure is released. The fine bubbles of released 
air adhere to the fibres, &c., which quickly float to 
the surface and are skimmed off by skimming paddles. 
In the second type, advantage is taken of the dissolved 
air in the normal backwater, which is subjected to 
a vacuum whereby an exactly similar flotation takes 
place. Both types operate continuously and under 
good conditions, 95 per cent. or over of the solids can 
be recovered and re-used. Obviously, as in any 
recovery plant where the material is intended for 
re-use, contamination of the backwater must be rigidly 
avoided. 

As the output of a machine is frequently dependent 
upon the drying capacity provided, the introduction 
of multiple wet-press rolls, by which it was possible 
to reduce the moisture content has proved to 
be beneficial, and the general tendency is towards 
larger and more drying cylinders. Unfortunately, the 
expansion seems to have reached a limit beyond which 
it does not seem to be possible to progress by ordinary 
means, and here there seems to be scope for research. 
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Perhaps by the application of suction combined with 
pressure it will yet be possible to reduce the moisture 
content, so that the application of heat for the final 
drying may be reduced to a negligible quantity. 
Advantage has been quickly taken of the application 
of hot air to the felts on the drying cylinders ; this 
has not only resulted in a greatly-increased output of 
paper from the machine, but has been found to preserve 
the drying felt itself. Improvements in the systems 
of condensed water removal from the inside of the 
drying cylinders, and the adoption of improved systems 
of steam utilisation, have all contributed in the direc- 
tion of efficiency and economy. In America, the 
application of the vacuum principle of drying is actually 
in operation, and it would appear to be not only 
efficient, but to produce characteristics of strength very 
much in advance of those which can be obtained by the 
ordinary method. So far then, the modern paper- 
making machine has reached the present state of 
perfection without any essential departure from the 
principles of the working of the original machine. 

In presenting this short treatise, an effort has been 
made to deal with the question of papermaking from 
the engineering standpoint, and to make it of a general 
nature, rather than an attempt to discuss any one 
specific problem. 

In other directions in the paper mill, improvements 
have kept pace, and in the cutting room the perfection 
of the revolving cutter has completely displaced the old 
single-sheet machine. In this connection, the supply 
of the correct quality of steel has been a contributing 
factor, as the supply of special metals in other directions 
has rendered processes possible, which, previously, 
presented great difficulties. And so one could go on 
enumerating many other instances of improvement, 
the details of which cannot, for reasons of time, be 
discussed at present. While this is the case, it must 
borne in mind that the formation of a sheet of 
paper, as we know it to-day, must remain largely 
a physical or mechanical operation, and as such presents 
problems of close interest to the engineer. Even with 
the present perfection obtained on the making machine, 
the problems of the papermaker are yet far from 
solved, and the inventor of the future should keep in 
mind the simplification of the process. It seems toler- 
ably certain that the making machine of the future 


will bear little resemblance in appearance to the 
machine to which we have been accustomed in our 
time, and that simplicity will be a prominent 
feature. 

Of all the materials now in extensive use, paper 


undoubtedly is an important one, by reason of its 
manifold application, and it behoves the progressive 
paper maker to be continually on the search for improve- 
ments on the design of existing plant or of plant for the 
production of an improved article. Chemical processes 
have, in the past, played important parts, and may, 
in the future, have considerable bearing upon the 
produced material, but the chemist must continue to 
rely upon the ingenuity and imagination of the engineer, 
so that the fullest return for research may be obtained 
in the shape of a profitable marketable commodity. 

The authors acknowledge with thanks the permission 
of Messrs. Wiggins, Teape and Alex. Pirie to reproduce 
the photogr iphs shown in Figs. | and 2 in connection 
with their paper. 


THE REDUCTION OF EXHAUST 
NOISE OF MOTOR CYCLES.* 


Wing-Commander T. R. Cave-Browne-Cavr 
C.B.E., M.1.Mech.E., M.1.N.A., F.R.Ae.S 


A LONG report published in German by Schmidt and 
Kauffmann describes the work they have done upon 
the exhaust noise of six and eight-cylinder automobile 
engines. I am grateful to the Research Department 
of the Institution of Automobile Engineers for a trans- 
lation by H. Ludicke of this report. The report gives 
an analysis of the exhaust noise of a single cylinder 
running at 1,600 r.p.m. and at 25 per cent. of its full 
power. It shows that the noise is divided into two 
parts, one including frequencies ranging from 50 to 
400) per second and then, after a zone of remarkably 
little noise, another band extending from 3,000 to 
10,000 per second. The higher frequencies produce 
& greater proportional effect upon the ear, so the 
graph, in which the ordinetes are amplitude of vibra- 
tion, must be modified if it is to represent oral effect. 
The upper margin of the low-pitch portion should 
perhaps be extended to 600 and the importance of the 
high-pitch zone should be regarded as at least equal 
to that of the low-pitch part, although the energy 
contained therein is not so great. Taking Schmidt's 
figure of 400 m. per second for the speed of sound in 
exhaust gas at 300 deg. C., the zones correspond to 
wavelengths of 8 m. to 0-6 m. and from 0-13 m. to 
0-04 m. 





By 


* Paper read before Section G of the British Associa 
tion at Aberdeen on Monday, September 10, 1934. 
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The report suggested that the low-pitch zone was 
most effectively reduced by using a silencer of large 


capacity with sudden changes of section, the amount | 


of noise reduction depending upon the magnitude of 
the change of section and the frequency thus reduced 
| depending on the distance between changes of section. 
It was also suggested that the reduction of noise 
depended upon the product of the volume of the silencer 
and the back pressure maintained. Silencers of this 
nature, shown in Fig. 1, will be referred to as the 
capacity type. The high-pitch zone appeared to be 
best dealt with by silencers of the absorption type, also 
shown in Fig. 1, in which a perforated tube is sur- 
rounded by one of larger diameter, the space between 
them being loosely packed with sound absorbing 
material, such as glass silk. The action of these 
silencers appears to be that the crests of the sound and 
pressure waves passing down the pipe escape; through 
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decided 
the perforations and then return later when a trough 
is passing. 

The nature of the noise does not appear to depend 
greatly Successive 
discharges give rise to successive bursts of noise. The 
noise is of much the same character over a wide range 
of speed; its ranges of frequency certainly do not 
vary directly with the speed. At the moment when the 
exhaust valve lifts the pressure in a cylinder which is 
developing good power is some 60 Ib. per square inch. 
A stream of gas issuing at this pressure through a 
gradually opening valve causes eddies and turbulence 
which probably account for the high-pitch zone of 
noise. The low-pitch zone is probably due to resonant 
action between the varying capacity of the cylinder as 
the piston rises during the exhaust stroke and the 
varying area of the exhaust valve opening. We were 
able to confirm this on our first experimental engine 
by driving it with its dynamo as a motor. The noise 
was comparable with the low- pitch part of the exhaust 
noise when running light. There was little, if any, of 
the high-pitch part which was present when the engine 


upon the speed of the engine. 


was firing. 

It was necessary to make preliminary experiments 
to determine what reduction of the two parts of 
exhaust noise could be effected with a silencer 
sufficiently small to be carried on a motor cycle. 

After some correspondence with Mr. John Pugh, 
the president of the Motor Cycle Manufacturers and 
Traders’ Union, the author visited Coventry and dis- 
cussed the question of motor-cycle exhaust noise with 
a committee of designers assembled by the union for 
that purpose. From this discussion it was evident 
that the length of pipe which connects the engine 
with the silencer is so intimately involved in the design 
of the engine that any alteration of this pipe would be 
very far reaching in its effect. It was, therefore, 
agreed that modifications should be limited to the 
silencer beyond the end of this pipe. The limitations 
of space available were discussed and the designers 

' gave very interesting details of the silencers which they 
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|used and the considerations which had led to their 
| adoption. 

The author had purchased, for another purpose, a 
| twin-cylinder horizontally opposed A.B.C. cycle engine 
| coupled to a dynamo and fitted with a governor. It 
was a flat twin engine firing at 360 deg., and running 
normally at 3,000 r.p.m. The impulses came at equal 
intervals and were therefore a reasonable representation 
| of a single-cylinder running at 6,000r.p.m. The general 
clatter of this engine was so great that it was clearly 
|impossible to study the exhaust noise unless it was 
isolated from the mechanical noises of the engine 
itself. The engine was, therefore, installed in one 
|compartment and the exhaust pipes from the two 
|cylinders brought together in a Y-piece, the stem of 
|which passed through a cavity brick wall into the 
|engine laboratory. A test showed that when thé 
jexhaust noise was almost completely silenced, the 


-4. TWO 
3 


a 
a 


—— B.H.P. 
Back 


B.H.P. 
_ Inches of Water. 


Back Pressure.. 





(4634.0.) 


| engine noise was inaudible in the laboratory. We had, 
| therefore, a source of exhaust noise isolated from 
| mechanical engine noise and reasonably representative 
of that emitted from the exhaust pipe of a single- 
| cylinder engine running at 6,000 r.p.m. 
| Various types of silencer were made to reduce the 
high-pitch and the low-pitch parts, respectively. It 
was found that certain of these accentuated rathe: 
than reduced one or other part of the noise. The 
| tests led to the conclusion that the high-pitch zone was 
by far the most offensive and that when this was 
reduced, the remaining low-pitch noise was very much 
less objectionable. The type of silencer most effective 
in reducing this high-pitch part was one based upon 
the absorption principle. In the one made, the length 
and the ratio of the diameters of pipe and casing could 
be varied. Tests showed that so long as the diameter 
of the external casing was about twice the diametet 
of the pipe there was no appreciable improvement by 
using a larger ratio. It seemed probable that the 
greater the length of the absorption passage the greatet 
| would be the reduction of noise. This length was, 
however, seriously limited by the space available or 
the cycle. A silencer was, therefore, made, in which 
the exhaust gas, after passing the full length of the 
silencer, turned forward again and then back to the 
outlet at the tail end, thus giving about three times 
the length of travel through an absorption passag¢ 
The change of direction at each end of the silencer 
was effected in a chamber which constituted a small 
capacity introduced between the successive absorption 
passages, the arrangement being shown in Fig. 2. An 
alternative arrangement of these ducts within a circular 
or an oval casing, was adopted later. It seems probable 
that the introduction of these capacities had somé¢ 
considerable effect in reducing the low-pitch noise in 
addition to the reduction of high-pitch noise produced 
by the absorption passages. The result of this silencer 
was most satisfactory. An alternative type had been 
made in which the absorption surface had been increase’ 
by making the exhaust gas pass through an annulat 
space between an absorbent core and an absorbent 
lining round the inside of the outer casing. This type 
also introduced some capacity and was good, although 
not so effective as the type described above. The shape 
of the silencer was somewhat more difficult to accom 
modate on the cycle than that shown in Fig. 2. 
Arrangements had been made to measure, by means 
of a U-tube containing water, the mean static pressur: 
| maintained in the exhaust pipe immediately outsic: 
|the exhaust valve. It was realised that the relation 
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between this mean pressure and the loss of power was | 
by no means definite, but in most previously published 
work the mean back pressure had been taken as an 
indication of the loss of power. The instruments fitted 
to measure the output of the dynamo were insufficiently 
sensitive to detect any change of power when the 
experimental silencers were used. Back pressure had, 
therefore, to be accepted as some indication of the 
detrimental effect of each silencer. The back pressures 
recorded were less than half a pound per square inch, 
and should, therefore, have no important effect in 
reducing the mean-effective pressure on the engine 
piston. It, therefore, became probable that the detri- 
mental effect of high exhaust pressure lay not in an 
increase of back pressure on the piston during the 
exhaust stroke, but in increasing the amount of exhaust 


ments being shown in the photograph reproduced in 
Fig. 5. With this brake the torque is measured directly 
and the high accuracy of power measurement which can 
be achieved is generally recognised. In both these 
installations the efficiency of transmission from the 
engine to the brake was not known. The conditions 
of running were, however, identical with those on the 
road, and the change in power caused by the alteration 
from one silencer to another could not be appreciably 
influenced by the minute change in efficiency of trans- 
mission. The tests made with the A.B.C. engine 
indicated that the size of the silencer should be in direct 
proportion to the diameter of the exhaust passage 
through the silencer. Our first action with each cycle 
was, therefore, to determine the minimum diameter of 
this passage which could be adopted without appre- 





gas remaining in the cylinder and thereby decreasing 
the amount of charge drawn in for each cycle. In this | 


ciable loss of power. 
Consideration of the design of some silencers as 





matter the important factor is the instantaneous pres- | 


sure in the exhaust pipe when the exhaust valve closes, 
rather than the mean pressure in the exhaust pipe 
taken by a strongly damped instrument such as the 
U-tube. Reference to Figs. 3 and 4 show that mean 
back pressure would be wholly misleading as a guide 
for comparison of loss of horse-power. The back 
pressures have not been given in Fig. 7 for the four- 
stroke cycle, but they also showed that the highest 
mean back pressure happened to be associated with the 
best horse-power. 

The results attained in these preliminary experiments 
indicated that a great reduction of noise could be 
produced with no serious loss of power. The silencers 
which had been made for this small engine could have 
been carried conveniently on a motor-cycle. It seemed, 
however, very likely that the engine of a modern cycle 


Which developed five or six times the power of the | 


A.B.C. engine, would require a silencer so much larger 
that it would be difficult to accommodate. Manufac- 
turers who witnessed a trial of the various silencers on 
the A.B.C. engine agreed that the problem of the two- 
stroke cycle was different in many respects from that 
of the four-stroke one. They therefore selected a 
particular two-stroke cycle with which the noise 


problem had proved rather difficult, and a four-stroke 
cycle having an engine of high performance and difficult 
to silence without loss of power. These machines were 


sent to Southampton and were installed in the Engine 
Laboratory, so that their power could be accurately 
measured and the influence of various silencers upon 
power clearly shown. The two-stroke machine was 
installed to drive a swinging-field electric dynamometer 
through exactly the same transmission as is used for 
driving the road wheel. The spring balances were 
‘ccurately calibrated and the bearings supporting the 
dynamometer were carefully examined to ensure great 
freedom of movement, and therefore high accuracy of 
power measurement. With this type of dynamometer 
the torque is measured directly, the current being used 
hot for measuring the torque, but for imposing the 
resistance to rotation. 

The four-stroke cycle was mounted so as to drive a 
small Heenan—Froude brake through the same trans- 
mission as used for driving the road wheel, the arrange- 


- Fig . 8. TWO STROKE. 
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sold showed that resistance to the flow of a uniform 
stream of gas would be very high as compared with that 
| through a straight perforated pipe, even if the latter 
| changed direction through 180 deg. at two points, or if 
these changes were effected by release into a capacity. 
In one silencer examined the diameter of the pipe 
| leading into the silencer was 1} in., although the whole 
of the gas had to pass through a single sharp-edged hole 
? in. in diameter in the central baffle. The coefficient 
of contraction at such a hole must be about 0-6, so 
that the virtual area for discharge was considerably less 
than }$ in. in diameter as compared with the 14 in. 
considered necessary for the pipe leading the exhaust 
to the silencer and the somewhat greater area provided 
in the fishtail discharge. Progressive decrease in the 
size of the pipe through the silencer showed that 
although the back pressure increased somewhat, there 
was no appreciable loss of power occasioned by adopting 
a }-in. diameter passage through the silencer as com- 
pared with the 1} in. diameter of the first part of the 
exhaust pipe. The results are shown in Fig. 3. This 
enabled the size of the body of the silencer to be 
reduced so greatly as not seriously to exceed that of the 
normal silencer as sold. 





had been employed. In one there had been two long 
exhaust pipes each fitted with a silencer. This arrange- 
ment had proved very satisfactory in many respects, 
although distinctly noisy. The alternative arrange- 
ment had two short pipes leading into an expansion 
chamber from which a single exhaust pipe led to a 
silencer on, one side of the cycle. The latter arrange- 
ment was considered by the firm somewhat less satis- 
factory, but was considerably more silent. 

In accordance with our arrangement with the firm, 
we tested silencers applied to both these systems. The 
results are given in Fig. 4. We were able so far to 
reduce the noise emitted from the two independent 
exhaust pipes that there appears now to be no reason 
why this arrangement, which is more satisfactory in 
other respects, should not be adopted, if the new 
silencers are used. It is, indeed, probable that plain 











In the two-stroke cycle alternative exhaust systems 


pipes will be less noisy than any system in which an 


. Fig. 6. TWO STROKE 
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expansion chamber is adopted. The comparatively 
large surface of the expansion chamber exposed to the 
full blast of exhaust is likely to transmit much more 
noise than the lengths of exhaust pipe of comparatively 
small diameter. 

Fig. 6 shows the comparison between silencers 
similar in all respects except that the diameter of the 
external casing was in one case 4 in. and in the other 
3in. It indicates that the smaller is quite satisfactory. 

The four-stroke motor cycle developed about 18 h.p. 
and although the experimental silencers made originally 
for the 3-h.p. A.B.C. engine occasioned no serious loss 
even with this much greater power, it was only to be 
expected that the very small silencers made for the 
two-stroke engine, which provided a passage of only 
? in. diameter, would prove too small and impose a 
considerable back pressure with some loss of power. 
A silencer of intermediate size was therefore made 
and gave quite satisfactory results. 

Fig. 7 shows a comparison between (1) open exhaust 
pipe with no silencer, (2) silencer as sold, and (3) the 
large-absorption B.A. type as originally made for 
A.B.C. engine and shown in Fig. 2. This last gave 
results so close to those with an open pipe that a 
separate curve has not been drawn, but individual points 
are marked 3. Silencer 3 could reasonably be carried on 
the cycle, but was rather large and unsightly. A 
smaller and modified form was made in an oval casing 
with the last two tubes of much-flattened oval section. 
The results are shown as curve 4 in Fig. 7, and are 
disappointing. A re-arrangement of the internal 
connections gave curve 5, which is comfortably above 
the “as sold” form, curve 2, at the higher powers 
and approximates fairly well to the open pipe and the 
larger B.A. type. With the two-stroke engine it was 
found preferable that the exhaust gas should enter a 
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capacity before reaching the first absorption tube. 
The same arrangement was adopted for the four- 
stroke engine, and gave curve 4. The improvement 
from curves 4 to 5 was effected by arranging that the 
exhaust should pass directly into the first absorption 
tube and enter a capacity after the first and after the 
second absorption pass. 

The absorption-type silencer involves the use of a 
material such as that known as glass silk. This has 
proved quite satisfactory in an enormous number of 
silencers used on motor-cars and large motor vehicles. 
There may be some doubt whether this material when 
exposed to the much more violent vibration of a motor 
cycle and the much greater quantity of oil which passes 
out through the exhaust (especially the exhaust of 
machines of the two-stroke type) would remain satis- 
factorily effective. The exact function of this absorbent 
material has not been very clearly explained, but we 
assume that its action depends upon delaying the 
return of gas into the exhaust duct until the crest of 
the sound or pressure wave has passed and in protecting 
the external surface of the silencer from the shock of 
these waves. In this action the capacity of the space 
filled loosely with packing appeared to be important. 
We therefore considered whether it might not be 
possible to adopt some form of perforated tube which 
would give the right degree of resistance to the passage 
of peak pressures, and thereby produce the necessary 
delay in their return. 

For this purpose it appeared preferable to use a 
form of perforation which should give less resistance to 
passage outward than to return flow in the opposite 
direction. The holes, therefore, should be not plain 
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EXCAVATOR. 











punched or drilled holes, but lipped holes formed by | 


stabbing. For flow from one side a streamline orifice 
s formed, but to flow in the opposite direction an 
orifice of a large coefficient of contraction is presented. 
This type of material is used in nutmeg graters and, 
on a large scale, in potato-cleaning machines. It can 
be obtained for about the same price as perforated 
sheet. 

Silencers composed of tubes of this material instead 
of normal perforated sheet were made, and tried 
with no soft packing whatever. There was very 
slight difference in power, as shown in Fig. 8, and the 
noise was slightly greater than with the packed silencer. 
This may have been due partly to the greater action of 
the impulsive pressure on the casing of the silencer, 
and could, no doubt, be reduced by lining the body 
of the silencer with asbestos cloth, the effectiveness 
of which would not be reduced when it became covered 
with oil or carbon. The noise of this silencer is still 
well below that of silencers as sold. 

It was found difficult to reproduce on successive 
occasions the exact conditions of cooling, and, in the 
case of the two-stroke engine, the proportions of petrol- 
oil mixture. The maximum power which an engine 
would develop under apparently identical conditions 
varied somewhat from day to day. It was therefore 
arranged that each comparison made in the diagrams 
reproduced should be between data obtained from tests 
made consecutively, with the minimum interval of time 
between each. A large number of observations were 
made, and the curves reproduced are selected groups 
made for the purpose of establishing definite com- 
parisons. 

The only exception is in Fig. 7, where curves 
3 and 4 are taken from the first trial, because during 
the final trial the oil tank and a petrol pipe 
failed before repeat tests of 3 had been made. There 
was no time to effect repairs and make a complete 
re-test, and as the results obtained with open pipe and 
silencer as sold agreed well, respectively, with those 
of the former trial, the combination appeared justified 
The important comparison in Fig. 7 is, however, between 
1, 2 and 5, which were taken in the same sequence. 
When the exhaust noise of the two-stroke machine had 
been so far reduced, it was thought that a considerable 
amount of what remained emanated from the air intake 
to the carburettor. We therefore constructed a small 
ubsorption-type silencer for this intake. There was a 
considerable reduction of noise, but the ramming effect 
upset the carburation slightly. A comparison made at 
a slightly reduced power showed that the intake silencer 
produced an appreciable reduction in noise as compared 
with the engine developing the same power with an 
open intake. 

A similar rough experiment with the 
machine showed that an air-intake silencer gave 
important improvement. The reduction of noise 
effected by the B.A. silencers, as compared with open 
exhaust or with the normal silencers fitted to the 
machines used, is sufficient to be appreciated without 
instruments. If further improvements in detail design 


four-stroke 


are to be made, or if other sources of noise such as the | 


carburettor intake are to be attacked, a good simple 
nolse-measuring instrument is essential. 

The question of patents was given very careful 
onsideration as soon as it became clear that 
considerable with which 


improvement. The object 


the work was being carried out was to evolve general 


| principles upon which motor-cycle designers could base 


the design of silencers which would give an important 
reduction of noise with the minimum loss of power. 
It was important that these principles, if of any value, 
should be adopted as freely and promptly as possible. 
If patent protection had been sought for each new 
feature, it would have been necessary to proceed with 
the tests much more secretly and to delay publication 
of results or details of design until protection had been 
satisfactorily obtained. The relation of our proposed 
design to others for which patents have been granted 
has not been studied as carefully as would have been 
necessary had patent protection been considered. We 
have not examined whether the silencers used do 
or do not, infringe any existing patent. It will, of 
course, be necessary for a firm who adopts these designs 





by 
departing from conventional designs we could produce 





to consider this problem, for which we can take no 
responsibility. 

The author wishes to acknowledge the very large 
proportion of this work which is due to his assistant, 
Mr. Harry Leech, A.M. Mr. R. H. Craig, a post- 
graduate student, has also contributed much in the 
installation of the machines and the conduct of the tests. 

The work described in this report was undertaken 
solely as the result of a generous grant of 501. made 
| by Lord Wakefield to the author. When the initial 
| stages proved promising the Motor Cycle Manufacturers 
| and Traders Union and especially two firms who prefer 
|to be un-named, gave great assistance in selecting and 
| lending representative machines on which the experi- 
| ments were made. The British Association later made 
}a grant of 24/. but this leaves a considerable sum. 
| mainly for extra mechanics’ time, which has been paid 
by University College, Southampton. 








5-CUBIC YARD ELECTRICALLY 
OPERATED CHAIN-TRACK 
CAVATOR. 


THE accompanying illustration depicts a 5 cubic 
yard excavator mounted on chain tracks recently 
built by Messrs. Ruston-Bucyrus, Limited, of Lincoln, 
for the Marston Valley Brick Company, to cope with 
material for an output of from 5 million to 6 million 
| bricks per week. 

The machine is of the drag-line type, the bucket, as 





| stated being of 5 cubic yards capacity, which quantity | 


of clay is about sufficient for 1,500 ordinary bricks. 
| The machine has a boom 85 ft. long, and it can excavate 
| toa depth of 55 ft. The tracks on which it is mounted 
| are 26 ft. in length, and they have a width of tread of 
15 ft. The main track wheels have a diameter which 
| results in the two flat lengths of track chain being 
vertically about 7 ft. apart. The chain tracks alone 
weigh about 25 tons. 

| The machine is electrically operated throughout, 
with control on the Ward-Leonard system. 
| digging motion is provided by a 250-h.p. motor, and 
a motor of 130 h.p. capacity is provided fer slewing, 
}these being supplied with current from separate 
| generators, which are “direct coupled to a 375-h.p. 
| motor. 
readily steered by control of its tracks. 
machine in the same view is a standard j-cub. yard 
shovel by the same builders. 








CATALOGUES. 


Chain Drives.—An exceedingly useful price list issued 
by Messrs. The Renold and Coventry Chain Company, 
Limited, Renold Works, Didsbury, Manchester, deals 
with “ Stock Chain Drives.” In addition to standard 
roller and inverted-tooth chain drives, it covers clutches, 
plate-wheel adaptor drives, chain cases and tools. 

Automatic Boiler Control.—Messrs. George Kent, 
Limited, Biscot Road Works, Luton, Beds, have pub- 
lished a book on “‘ Kent Automatic Boiler Control.” 
In this a complete description is afforded of their elec- 
trical system for large generating stations and their 
hydraulic system for industrial plants. Illustrations and 
descriptions of the instruments used are provided. 


Marine Electric Control Gear.—Messrs. Igranic Electric 
Company, Limited, 149, Queen Victoria-street, London, 
E.C.4, deal, in a recent pamphlet, with motor-control 
gear for marine service. The items described are push 
button and automatic controls, circuit-breakers and 
| switchboards, auxiliary operation equipment, watertight 
door control, and steering-gear panels. 

Excavators.—Messrs. Stothert and Pitt, Limited, 
Bath, have issued a catalogue dealing with multi- 
bucket excavators, in which is given a number of charts 
showing the duties which can be performed by them. 
Tilustrations show seme of the equipment supplied, 
working on such duties as the vangwel of overburden, 
and the digging of hard sand, sand, gravel, and clay. 

Electrical Condensers.—A catalogue on condensers for 
the improvement of the power factor in industrial 





EX- | 


The | 


In spite of the great size of the machine it is 


The small 





| electrical circuits has been sent to us by Messrs. British 
| Insulated Cables, Limited, Prescot, Lancashire. With 
| it are lists relating to cables supplied for alternating 

current cireuits at working pressures of 66,000 volts and 

33,000 volts between phases, and to “ Rockbestos 

heater cords with vulcanised rubber insulation. 
| Gearing.—Messrs. P. R. Jackson and Company, 
| Limited, Salford Rolling Mills, Manchester, have pub- 
llished a catalogue of their productions of machine- 
|moulded toothed wheels, steel castings, Ramsbottom 
piston rings, and electrical plant. There are many 
tables of useful design data included, as well as illus- 
trations of rolling mills, sugar plants, gears of all types 
and sizes, and the electrical machinery made by the firm 
Cartridge-type fuses for electric circuits ar 
received from Messrs. ihe 
English Electric Company, Limited, Queen’s House, 
| Kingsway, London, W.C.2. These fuses incorporate 
the features of fast speed of rupture, low potential drop. 
and resistance to damp atmosphere Descri} 
tions are given of cartridge-fuse units as applied t 
| different types of distribution boards and skeleton links 

Granulators.—Messrs. Edgar Allen and Company; 

Limited, Imperial Steel Works, Sheffield, 9, have issue 
a catalogue dealing with the features of the design and 
| materials used in the construction of their K B rotary 
|granulator. Steel is used in it throughout, and heavs 
| manganese-steel hammers and liners are fitted. 


Fuses. 
described in a pamphlet 


ot 
gives a characteristic cubical product through dire 
hammer action, with no circulation of mate! 
cause grinding actions and additional wear. 
, . : . . , rareived 
Ventilation Equipment.—A number of leaflets rece!’ , 
Limited, 


Company, 
deal with many 
ted air 
for 


from Messrs. Blackman Export 

23, Queen-square, London, W.C.1, 
their standard products. They refer to gas-hee 
warming units, town’s gas boosters, dry dust arresters : 
industrial applications, centrifugal, mine ventilating 84 
|stream-line fans for every type of drive and gery b 
Other lists accompanying them, give particulars of '™ 
firm’s gas-heated flat irons, domestic and gre’ a 
| boilers, portable fans, raising and lowering gears for ee 
lamps, forges and hearths, psychrometers, and air pressun 
| indicating instruments. 
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Fie. 1. Vesset Reapy FoR LAUNCHING. 


THE CUNARD-WHITE STAR QUAD- these arguments in view of the clearly-expressed 


& , ‘ statement of Sir Percy Bates, the Chairman of the 
ae LINER QUEEN Cunard White Star Limited, that the size and 


speed of the new vessel were no greater than was 

THE launch of the new Cunard-White Star liner | considered essential to provide the contemplated 
Queen Mary, previously known as the “534,” | weekly service between Southampton and New 
which was successfully performed on Wednesday | York. It may be mentioned, however, that the 
last, is an outstanding event in the history of | construction of a second similar vessel was implicit 
British shipbuilding, its importance being empha- | in Sir Percy’s statement, and there is a widespread 
sised by the presence of His Majesty the King, and | feeling that whatever difficulties lie in the laying 
by the gracious action of Her Majesty the Queen | down of the second ship should be overcome, and 
in consenting to perform the christening cere-| its construction commenced with a minimum of 
mony. Although begun before the merger of |delay. Putting all political considerations aside, 
the two premier British lines, it is appropriate | British shipowners were faced not only with the 








that a vessel epitomising all that is best in British | 
shipbuilding and marine engineering should be | 
the first to be completed under the joint flag. 
There can be little doubt that the vessel will set a 
new standard in ocean travel from the points of 
view of speed and comfort, and that she will enhance 
the already high reputation of the owners and 
equally that of the builders, Messrs. John Brown and | 
Company, Limited, of Clydebank. Various views of | 
the vessel before launching are given in Figs. 1 to | 
14 on this page, pages 320 to 323, and Plate XVII. 

During the regrettable controversy that raged | 
over the construction of the ship, opponents to the | 
building of such large vessels did not hesitate to | 
express the view that the venture could never be a | 
commercial success. Even were this view to be 
accepted, weighty arguments, involving the prestige | 
of British shipbuilding, could be advanced to 
justify the construction of a vessel capable of chal- | 
lenging comparison with those possessed by other | 
nations. It is, however, unnecessary to enter into 





| architecture. 


competition of the very successful Bremen and 
Europa, but more recently with that of the Rex 
and Conte di Savoia, to which would be added 


| that of the Normandie in due course, and the history 


of the Cunard and White Star companies is not 
such as to suggest that they were likely to meet 
this competition lying down. Throughout the 
ninety-four years of its existence, the Cunard 
company has always striven to keep abreast with 
every development of marine engineering and naval 
To this company belongs the honour 
of inaugurating, in July, 1840, the first regular mail 
steamship service across the North Atlantic. The 
vessel employed, the Britannia, was a wooden 
paddle steamer of 207 ft. length and 1,154 tons 
gross, and this vessel was followed in due course by 
such famous ships as the Persia (1856), the first 
iron Cunard liner; the Scotia (1862), in her day 
the largest steamer in the world ; the Gallia (1879) ; 
the Servia (1881), the first steel Cunard liner and 
larger and faster than any boat then in commission ; 





and the Aurania (1883), the first liner to be fitted 
with suites of rooms. From 1884 onwards, the 
rate of progress became even more rapid. To 
all sea-going engineers, and to a large number of 
the genera] public, such names as Umbria, Etruria, 
Campania and Lucania recall vessels each famous 
in their day, and the names Lusitania and Maure- 
tania are household words to uncountable British 
subjects. The Carmania, commissioned in 1905, was 
the first Atlantic liner to be fitted with turbines. 
The present position of British shipping in the north 
Atlantic traffic is sufficiently emphasised when it is 
stated that the Mauretania, completed in 1907, is 
still the fastest British liner afloat. The record 
of this magnificent vessel is almost beyond praise. 
She held the Blue Riband for a period of over 
twenty-two years, this coveted trophy being held 
by the Cunard company for forty-nine years in all. 
In its early days, the record of the White Star 
Line was somewhat similar to that of the Cunard, 
but at the beginning of the twentieth century, the 
company adopted the policy of introducing steamers 
of very large tonnage and moderate speed on the 
North Atlantic route, instead of concentrating on 
speed as the first object. This policy was con- 
sistently maintained down to the merger of the two 
companies. The White Star Line, or more correctly, 
the Oceanic Steam Navigation Company, was 
founded on September 6, 1869, the pioneer vessel 
being the Oceanic, an iron single-screw steamer of 
3,897 tons gross, built by Messrs. Harland and 
Wolff, Limited, of Belfast. In passing, it may be 
mentioned that the name of this firm has been 
inseparable from that of the White Star 
Line throughout its existence, and that they have 
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constructed no less than 70 vessels, aggregating 
800,000 tons, for the company. The Oceanic was 
remarkable for the number of new amenities provided 
for the passengers, which included the placing of 
the saloon and staterooms amidships, and the 
provision of separate chairs in the former for each 
individual. She was followed by a number of 
vessels of increasing tonnage, and the first phase 
of the company’s history was completed by the 
introduction of the Britannic and Germanic in 
1874-75, single-screw steamers of over 5,000 tons 
gross, which cut the time of the Liverpool-New 
York passage to 74 days. About this time, the 
company extended its operations to all quarters 
of the globe, but the New York service has remained 
the premier service to this day. In 1907, the home 
port for this service was transferred from Liverpool 
to Southampton. With the advent of the Teutonic 
and Majestic, each of 10,000 tons, in 1889 and 1890, 
the Atlantic record was lowered to 5 days 16 hours 
31 minutes from Queenstown to New York. Inci- 
dentally, these two vesses] ere the first British 
armed-merchant cruisers. Following these came 
the 1889, a 17,000-ton vessel 
with a speed of 21 knots. The era of large moderate- 
speed vessels commenced in 1901 with the Celtic, 
of 21,000 tons gross, followed by the Baltic, Cedric, 
and Adriatic. Each of these vessels, in turn, was 
the largest in the world. The Olympic, a triple-screw 
vessel of 46,439 tons, was commissioned in 1911, 
and exceeded by no less than 50 per cent. the tonnage 
of her largest predecessor. The vessels put into 
service since the war, which include the Majestic, of 
56,621 tons, are too well-known to call for comment. 

Turning now to the new vessel, familiar to the 
public as the “ 534,” the official dimensions are 
given as: overall length, 1,018 ft.; beam, 118 ft. ; 
depth from keel to the highest point of the super- 
structure, about 135 ft.; and depth from keel to 
truck, 234 ft. The tonnage is estimated at 73,000, 
and it is interesting to compare these particulars 
with those of the Normandie, described in Enorm- 


second Oceanic in 


Bow Vrew or VESSBL. 














EERING, vol, cxxxiv, page 533 (1932). 
at the time of the launch, are: overall length, 
1,027 ft.; beam at main deck, 117 ft. 9 in.; beam 
at corbelled promenade deck, 119 ft. 6 in.; height 
from keel to top of chart room, 128 ft. ; and tonnage, 
75,000. It will thus be seen that the two vessels 
are practically identical in size, and some friendly 
rivalry exists as to which will actually be bigger on 
completion. Of considerably more importance is 
which will be the faster, and very keen rivalry may 
be anticipated between them to secure the Blue 
Riband for their respective countries. While no 
official designed figures have been stated, it is prac- 
tically certain that both will be faster than the 
Rex, which at present holds the Blue Riband, 
with a mean speed of 28-92 knots. As regards 
the structure of the British vessel, she has a sloping 
stem and cruiser stern, clearly brought out in 
Figs. 2, 3, 9 and 10, and with the usual fore-and-aft 
rig and three funnels harmonising with her great 
length, will undoubtedly give a striking impression 
of strength, power, and speed. The three funnels, 
of suitable rake and height, have been designed 
to ensure that the gases will clear the promenades 
on the superstructure decks, numerous experi- 
ments having been carried out with a model 
of the ship placed in a wind tunnel to ensure the 
best arrangement. There will be 12 decks in all, 
comprising the sun deck, upper promenade deck, 
promenade deck and decks A to J, including the 
partial lower decks, which are discontinued in way 
of the extensive machinery spaces. A view looking 
towards the stern, and showing constructional 
work on the upper decks, is given in Fig. 11. The 
principal subdivision of the ship is effected by 18 
transverse watertight bulkheads, while the double 
bottom, covering the whole length of the ship, con- 
tains 70 main compartments. The additional sub- 
division afforded by the inner skin in the engine- 
rooms, and the side oil bunkers in the boiler rooms, 
gives a total of 160 watertight compartments below 
the bulkhead deck, giving a strength and degree of 


These, given 











Fie. 3. Tae Stem rrom Brow. 


safety in conformity with the most recent marine 
scientific investigations. The bulkhead forming the 
inner boundary of the bunker tanks throughout the 
boiler-rooms, in addition to its subdivision value, 
adds considerably to the strength of the ship in 
resisting longitudinal bending. 

Consideration has also been given to the longitu- 
dinal strength in considering the design of the upper 
works. To ensure that stresses of excessive magni- 
tude will not occur in the upper members of the 
superstructure, this has been divided into conve- 
nient sections by three expansion joints extending 
| from the promenade deck upwards. The neces- 
|sarily large stresses which have to be withstood 
| by the strength decks and sheerstrakes of the shell 
plating, which comprise the upper flange of the 
main hull girder, called for the use of double plating 
over a considerable portion of this region, while 
excessive thicknesses and weight have been avoided 
whenever necessary by the incorporation in this 
part of the structure of a large amount of high 
elastic limit steel. It may be recalled that the 
same practice was adopted in the Conte di Savoia 
and Rex, described respectively in ENGINEERING, 
vol. cxxxv, page 345 et seg. (1933), and vol. cxxxvi, 
page 615 et seg. (1933). The side framing is a 
combination of main frames of channel section with 
relatively close-spaced web frames, about three 
frame spaces apart, throughout the whole length. 
These webs are generally carried in one transverse 
plane right up to the strength deck, and in associa- 
tion with partial bulkheads in the side bunkers and 
*tween decks, and webs in the superstructure houses, 
form a very ample provision against any transverse 
racking forces which may be experienced. The 
beams are generally of channel section, with the 
addition of angle reverses where special conditions 
call for extra strength and stiffness. They are 
supported generally by four rows of close-spaced 
pillars or suitably stiffened pillaring bulkheads. The 
massive nature of the structural work is apparent 








in the exceptional size of the wide-spaced pillars 
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permitted in any part of the ship or accommodation’ 
Six filling stations are being arranged at convenient 
positions which will allow of the vessel being 
fuelled in eight hours, manual labour being 
required, other than coupling up the hoses. It 


no 


will be possible to carry out the whole operation of 


bunkering without interfering in any way with the 
storing of the ship or the embarkation of passengers. 

Each of the four main propelling units, which 
will be capable of being operated independently, 
will consist of a high-pressure, first intermediate- 
pressure, second intermediate-pressure, and low- 
pressure turbine and a condenser, grouped around the 
main gear wheel, each turbine driving a separate 
pinion engaging with this wheel. The turbine wheel 
revolutions will be reduced to the propeller speed by 
means of single-reduction double-helical gearing with 
teeth of involut The 
taken to en accuracy in the hobbing of the gear 


form greatest care has been 
ure 
wheel and pinion teeth in order to reduce noise and 
vibration to Each of the propeller 
shafts is fitted with a solid four-bladed manganese- 
20 ft. in diameter, each 


minimum. 


bronge-propeller, nearly 
weighing about 35 tons One of the propellers being 
hipped from Messrs. J. Stone & Company's works, 


14, and the inner starboard 
Each prope |- 
tilable for manceuvring purposes, 


propeller in place is shown in Fig. 13. 


Deptford, is shown i 


ling unit will be av 


stern turbines being incorporated in each of the 
second inte rmediate pressure and low pressure Cas - 
ings. The main condensers, which are double 
flow and of quite exceptional size, are fitted through 
out with cupro-nickel condenser tubes manu- 
factured by Messrs, Imperial Chemical Industries, 
Birmingham. Both the boilers and the main 
propelling units have been constructed by Messrs. 


John Brown and Company at Clydebank, where the 
machinery for the Lusitania and Aquitania was 
constructed rhe principal forgings and castings 
were supplied by Messrs. Thomas Firth and 
John Brown, Limited, Sheffield, The Darlington 
Forge, Darlington, and Messrs. Harland and 
Wolff, Govan. The feed-pumping and heating 
system for the main boilers has been designed 
by the builders in collaboration with Messrs 
(;. and J. Weir, Limited, Cathcart, the latter 
tirm providing the necessary feed pumps, feed 
heaters, and so on, The arrangement will incor- 
porate three-staue feed heating, the heating steam 


being bled from the high-pressure, first intermediate- 


pressure, and second intermediate-pressure turbines, 


ind augmented by the exhaust from the turbo-feed 
pumps. The main turbine governors were supplied 
by Messrs. Aspinalls Patent Governor Company, 


Liverpool, and most of the main pumping auxiliaries 
by Messrs. Drysdale and Company, Limited. 

Before referring to the electrical equipment and 
wuxiliary it convenient to deal 
with the In general, the 
requirements of space for every class of transatlantic 


machinery will be 


pAssonyel ommodation 


we 


passenger have shown a continuous upward trend. 
While the vessel is designed essentially as an 
express passenger carrier, the very generous 


illowance of space which the owners have decided 
to devote entirely to state rooms and public rooms 
indicates the high standard which is now considered 
This factor, 
considerations, provided one of the most important 


necessary isso inated Ww ith economik 
considerations in determining the sive of the vessel. 
It has been rumoured on the Clyde that accommoda 
tion would be provided for two classes of passengers 
but the official particulars issued by the 
it stated that accommodation will be 
provided for first, tourist and third-class passengers. 
As has been stated Bates, it is incorrect 


only, 


In 
owners, 


vv Sir Perey 


to apply the term “ luxury ” to the vessel, the word 
tending to give an impression of unnecessary 
extravagance ; but passengers may be certain that 


I 
nothing which could contribute their comfort 
and convenience will be lacking. Accommodation 
for first-class passengers will be provided in state 
rooms situated on the upper promenade, A, B, and 
C decks. The single and two-berth 
cabins, the majority being outboard with 
natural light and ventilation from the ship's side. 
On the A and B decks amidships, sections of the 
accommodation will be arranged in suites, com- 
prising sitting room, bed room, servant's room, box 
room and private bathroom. Other combinations 


to 


rooms will be 


vreat 





| 
| 
| 


; depend mainly on differences of colour and texture. 
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of special rooms will also be arranged as required. 
The decorations of a number of the state rooms will 


The bedsteads will be of wood, while the wardrobes 
will be built in to form part of the walls. All 
first-class state rooms will be fitted with the Thermo- 
tank Company's Thermo-Reg system of mechanical 
ventilation. Ducts, providing separate supplies of | 
warm and cold air, will be led through the accommo- 
dation, and the quantity and temperature of the air 
supply to each room will be under the personal 
control of the passenger concerned. A notable | 
feature will be the lavish nature of the sanitary | 
arrangements. With few exceptions, the state 
rooms will have private bathrooms with toilets! 


Deck AND SUPERSTRUCTURE. 





PREPARATIONS FOR LAUNCHING. 


attached. The bathrooms will contain plunge and 
shower baths, washbasins, and W.C.’s. Both hot 
and cold fresh and salt-water services will be 
provided. The electrical equipment will include 
an electric heater in each room to supplement the 
warm-air heating, together with the usual telephone 
and call-bell systems. The first-class public room 
will be in accordance with the very high standard 
now demanded on the North-Atlantic service, and 
will include dining saloon and foyer, mam lounge 
and ball room, smoking room, library, wt 
cocktail lounge, children’s room, verandah | 
swimming pool, Turkish and curative 

gymnasium, and squash rackets court. ~ 
decoration of the principal public rooms will 


iting room, 
ounge, 


baths, 
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RUDDER AND PROPELLERS. 








Fig. 14. 


carried out by Messrs. Mewes and Davis, London, 
in collaboration with Messrs. Morris and O’Connor, 
of New York. 





20-Fr. DIAMETER PROPELLER. 


menade deck will be devoted almost entirely to the 
social needs of first-class passengers, and will contain 


It is interesting to note that the | the main lounge with dance floor, stage and cinema. 


irchitects have decided to adopt a restrained style in | Galleries, fitted as writing rooms or small saloons, 
which architectural lightness is an essential part of | will lead to the main entrance, in which various. 


the design : 


in our opinion, there has been a ten- | shops will be provided. 


The whole of the space out- 


dency to over-ornamentation in many recent vessels. | side the public rooms on this deck will be available 
lhe dining-room accommodation will be large enough |for purposes of recreation, protection from the 
‘o seat the whole of the passengers in comfort, | weather being afforded by a steel screen at the ship’s 
with additional private rooms for small parties. | side fitted with large sliding windows. The after end 
‘ituated in the *tween deck with the maximum head | of the upper promenade deck will form an extensive 
room, the main saloon occupies the full width of | games space, and the whole length of the deck at 
the ship, and is surmounted by a large dome. | the side will be available for an open-air promenade. 
\djacent to the saloon will be the foyer and main | Additional space for deck games will be provided 
entrance from which the main staircase will extend | on the open sun deck. 


to the promenade deck, and four passenger lifts will 


The state rooms for the tourist-class passengers 


serve all the first-class passenger decks. The pro- | will be located on B and C decks, abaft the first- 
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class accommodation, and on the decks below, the 

|main body of the rooms extending along E deck. 
LA very large proportion of the rooms will be out- 
| board. The heating and ventilation of these spaces 
will be arranged on the Thermotank Company's 
usual system. The public rooms for the tourist 
class include a dining saloon, two lounges, smoke 
room, library, and children’s room. The state- 
|rooms for the third-class passengers will be of the 
| two- and four-berth types and will be furnished in a 
| most complete manner, washbasins with hot and 
| cold water being provided, and heating and ventila- 
| tion on the Thermotank system. The public rooms 
| for this class will include a dining saloon, social hall, 
| lounge, smoke room and children’s rooms, all large 
and airy, and in keeping with the high standard of 
accommodation now provided for all classes of 
passengers. 

The detailed description of the numerous auxili- 
ary units, must be deferred to a future and more 
appropriate time, but particulars of the more 
important may be given. The most important 
auxiliary machinery is that for generating the 
power for lighting and for the numerous electrically- 
driven units through the ship, which in the present 
instance will include all the deck machinery and 
practically all the auxiliaries in the main engine and 
boiler rooms. The entire ship’s electrical require- 
ments will be provided by two separate power stations 
arranged between certain of the boiler rooms. The 
total capacity of the plant will be 9,100 kW, and it 
is interesting to compare this figure with the corre- 
sponding figure for the Conte di Savoia, namely, 
5,300 kW, although the latter vessel is fitted with 
gyroscopic stabilisers making a very heavy demand 
for current. Broadly speaking, one of the power 
plants will supply current for all the ship's hotel 
services and the deck machinery, while the other 
will provide current for the main engine room and 
boiler room auxiliaries, together with the steering 
gear. Both plants will be entirely independent 
but inter-connected so that in the event of a break- 
down occurring in one, essential services can 
be maintained from the other. In the forward 
plant, supplying current for the hotel services and 
deck machinery, there will be three generators, 
each of 1,300 kW capacity. The after station will 
contain four generators of similar capacity. While 
all the machines may be run in exceptional circum- 
stances, one in each station will normally serve as a 
standby. The generators are driven by steam 
turbines through single reduction gearing, the 
turbines running at 5,000 r.p.m. and the armatures 
at 600 r.p.m. In accordance with the latest power 
station practice, each turbine is provided with a 
separate condenser incorporated in the design of the 
set, so that, with independent vacuum, pumps, 
ejectors and lubricating systems, each generator 
will form a practically independent unit. To suit 
the general arrangement of the machines in their 
compartments, it has been considered desirable to 
provide two condenser circulating pumps in each 
station, each pump being capable of serving two 
condensers. The power station for the hotel 
services is 30 ft. long, 55 ft. wide, and 33 ft. high. 
The steam for the generating sets will be obtained 
from three Scotch boilers located in No. 1 boiler 
room, the pressure being 250 lb. per square inch, and 
the steam being superheated 220 deg. F. These 
boilers will also supply steam for heating and cooking. 
The main switchboard for the three generators will be 
in the same compartment, and will feed a ring main 
on B deck, this main being tapped to supply 
auxiliary switchboards as required. These boards, 
with their branch cables, will be so disposed that 
each water-tight or fire-proof section of the ship 
has its own board, thus avoiding as far as possible 
the piercing of bulkheads for cables. The station 
for the main machinery installation is 30 ft. long, 
65 ft. wide and 33 ft. high. The steam for the 
turbines will be supplied by the main boilers, which, 
as stated, will produce steam at 400 lb. per square 
inch pressure at a temperature of 700 deg. F. The 
main switchboard will again be located in the 
station, and will serve a ring main arranged on F 
deck. This main is to be fed at two points, port 
and starboard, and auxiliary switchboards will 
be fitted to port and starboard in each water-tight 








compartment for the distribution of the current 
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to the pumps, &c., in the respective spaces. 
The system of control and distribution is unique 
and is designed to ensure a continuous supply under 
the most abnormal conditions. In accordance 
with the requirements of the Board of Trade, an 
emergency generating plant will be installed in a 
compartment on C deck. The plant will consist of 
two 75-kW petrol-paraffin sets. In all, there will be 
approximately 520 electric motors in the ship, 
ranging from } h.p. to 300 h.p., and totalling about 
13,500 h.p. There will also be some 30,000 lamps, 
and the total length of cable will be approximately 
325 miles. Full advantage has been taken of the 
unique experience of the two companies concerned 
in the design and layout of the whole installation, 
and it may safely be assumed that nothing which 
can contribute to the safety of the ship, or the 
convenience of the passengers, will be left undone. 
The regulations for the electrical equipment of 
ships as laid down by the Institution of Electrical 
Engineers, the requirements of Lloyd’s Register of 
Shipping, and those of the Board of Trade as regards 
electrical installations, will be fully met throughout 
the vessel. The whole of the electric generating 
plant on the ship is being manufactured by Messrs. 
The British Thomson-Houston Company, Limited, 
Rugby. 

Apart from the requirements for lighting and 
heating, one of the applications of electric power of 
primary importance, from the point of view of the 
passengers, for the catering services. Very 
extensive kitchens will be provided, adjacent to the 
respective dining rooms, and these will be equipped | 
almost exclusively with the most modern electric 
appliances. As already stated, all the deck 
auxiliaries are also to be electrically operated, quick 
handling at terminal ports being ensured by the 
provision of mooring capstans with a total pull of 
over 400 tons. Two warping capstans, a warping 
winch, and other plant are being supplied by Messrs. 
Clarke, Chapman and Company, Limited, Gates- | 
head-on-Tyne. The gear, supplied by 
Messrs. Brown Brothers and Company, Limited, 
Edinburgh, will be of the electro-hydraulic type, 
while the navigation of the vessel will be facilitated 
by the most modern appliances, such as submarine 
signalling and depth recorders, mechanical logs, and 
a complete installation for wireless telegraphy and 
telephony. The steering gear will consist of a 
tiller secured to the rudder stock and 
operated by four cylinders with single-acting vanes, 
these cylinders being supplied with oil under pressure 
from variable delivery pumps of the latest design. 
The power units are arranged so that one, two or all 
three can operate the gear, and any one or two can be 
removed to allow the remainder to funetion. An 
instantaneous change can be made from hydraulic 
to mechanical control if required. The usual 
requirements for safety of life at sea will be fully 
met. All the lifeboats will be power driven by 
geared airless-injection engines and will be of 
unusually large sive. They will be carried on the 
latest type of gravity davits, and will be capable of 
being lowered, fully loaded, in a few seconds under 
the control of one man. In view of recent events, 
even gteater importance is being laid on a complete 
system of fire pro‘ection than has been the case in 
the past, although British vessels already enjoy an 
enviable reputation for safety in this respect. A 
very-thorough sub-division of the ship by fireproof 
bulkheads has been arranged, together with a com- 
plete system of fire-detection and fire-fighting 
sppliances. Provision, now usual in large vessels, 
will be made for the safe and convenient loading | 
ind stowage of motor cars, while complete arrange- 
ments will also be povided for dealing rapidly 
with a considerable volume of mail traffic by means 
of electric hoists, chutes, &c. Due to the nature of 
the vessel's service, cargo handling will be of 
relatively minor importance. It will, however, be 
facilitated by powerful electric winches, and the 
important services of receiving and despatching 
passengers’ baggage will be simplified by the use 
of large baggage lifts in special holds. 


8 


steering 


massive 


In conclusion, it may be recalled that active 
construction was begun on the vessel in December, 
1930. Work was suspended between December, 
1931, and April, 1934, and, as already stated, the 
launch was successfully carried out on Wednesday. | 
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(Concluded from page 313.) 


WE commence the final part of our account of 
some of the newer material shown at the Inter- 
national Building Trades Exhibition at Olympia by 
some further reference to woodworking machinery, 
a section very well represented. 

A well-selected range of up-to-date machinery of 
this class was shown by Messrs. Thomas Robinson 
and Son, Limited, Railway Works, Rochdale. Four 
of the machines shown were of new design; of 
these we select two, viz., a five-cutter moulding 
machine and an automatic hollow-chisel mortising 
machine. 

The automatic hollow chisel mortiser is shown in 
Fig. 14 annexed. It is suitable for dealing with 
both hard and soft timbers, and is designed particu- 
larly for shops in which repetition work is carried 
out. It will take timber up to 8 in. wide by 12 in. 














Fia. 14. 


HotLow-Cuiset Mortisinc MACHINE; 
Messrs. THomMAs Ropinson anp Son, Limrrep. 


deep, and chisels up to 1 in. The mortising head- 
stock, which is counterbalanced, is fed to the work 
by a worm-driven crank and controlled by a clutch 
and foot lever, the chisel movement continuing 
automatically as long as the lever is held depressed. 
Two rates of feed are provided, viz., 26 and 40 
strokes per minute, and the stroke of the chisel can 
be adjusted by handwheel and screw from 2} in. 
to 5 in., whilst the machine is running. The table 
has a vertical adjustment of 12 in., and also a hori- 
zontal adjustment. The back fence can be raised 
or lowered to accommodate different depths of 
timber. Checks are provided to prevent the stock 
from lifting when the chisel is withdrawn. Two 
adjustable stops are fixed to the column for dealing 
with stock of greater depth than 4 in. A spacing- 
out and line-indicating apparatus is provided. The 
machine is driven by a 3-h.p. squirrel cage motor 
mounted directly on the spindle, and a separate 
1-h.p. motor for the feed, carried on the side of the 
machine, both motors running at 3,000 r.p.m. on 
50-cycle current supply. The control gear consists 
of air-break direct automatic contactor starters in 
dust-proof cases. Each starter is operated by push 
buttons, and is fitted with no-volt release and three 
thermal overload trips. 

An illustration of the moulding machine is given 
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in Fig. 18, page 332. The five cutter-heads are com. 
pactly grouped, the overall distance between the 
centres being only 3 ft. 1} in., their arrangements 
will be clear from the illustration. The machine will 
take timber 4 in. wide by 3 in. deep, and its output 
capacity may be gauged by the fact that a feed 
rate of 90 ft. per minute is provided for. Each 
cutter is direct driven by an independent electri: 
squirrel cage electric motor running at speeds up 
to 7,200 r.p.m. The motors for the horizontal 
spindles are approximately 6 brake horse-power, 
and those for the vertical spindles 4 h.p. All the 
cutter spindles are furnished with brakes. The 
feed is also driven by a four-brake horse-power motor 
arranged to run from the mains supply. It is of the 
two type, and operates a travelling belt 
through a three-speed gear belt, thus giving a feed 
range of six speeds, viz., from 15 ft. per minute to 
90 ft. per minute. A special switch is provided for 
inching. The top feed gear consists of two rollers 
6 in. in diameter, each in two sections, spring- 
loaded and vertically adjustable by hand wheel. 
They can be replaced by curved or rubber rolls for 
feeding bevel-sawn stock. A roller type side pressure 
is provided before the top feed rollers, and anothe 
before the bottom cutter block. The travelling bed 
feed is adjustable simultaneously with the tabk 
before the bottom cutter-head. 

The cutter blocks are of square-lipped section 
The top and bottom blocks are easily removed and 
are interchangeable. The minimum cutting end 
is 54 in. in diameter, and splitting saws up to 84 in. 
in diameter can be used on the beading head. The 
bottom cutter-head can be raised and lowered, 
and is provided with a levelling adjustment and a 
locking device. The pressure is of the spring- 
loaded anchored roller type arranged to cant. The 
side spindles are carried on wide horizontal slides 
and have vertical and horizontal adjustments with 
locking devices. The top head has vertical and 
horizontal adjustments. The front pressure carries 
a steel shoe and is shaped in the form of a hood for 
exhausting purposes. Exhausting from all cutter- 
heads is facilitated by hoods or hoppers which also 
act as safety guards. The control gear is of the 
direct contactor type with suitable overload and 
no-volt protection, and is operated by “start” and 
“stop” push buttons centralised at the front of 
the machine. An additional push button to stop the 
feed is provided at the delivery end. 

The exhibit of Messrs. Wilson Brothers (Leeds), 
Limited, Victoria-road, Holbeck, Leeds, also covered 
a wide range of equipment. Two of the machines 
were shown for the first time, viz., an overhead 
belt sander and a universal woodworker. The 
universal woodworking machine is illustrated in 
Fig. 15, page 332, and has been designed for the 
small shop in which only two or three men are 
employed, and in which electric power is available. 
The machine comprises a rising top saw bench, 4 
three-blade cutter block and a boring spindle. The 
illustration shows the saw side of the machine, the 
planing table and cutter, and the boring spindle 
with its table being on the other side of the saw. 
The saw table is 2 ft. 9 in. long by 1 ft. 9 in. wide 
and takes saws up to 16 in. in diameter, and cuts 
to 5 in. deep. The fence, which admits 9%} in. 
behind the saw, will cant up to 45 deg. and swings 
out of the way when cross cutting, an arrangement 
which, as the fence on the cutter table is also remov- 
able, gives unrestricted space for the work. A cross 
cut fence, sliding in a groove on the saw table und 
adjustable to any angle, is provided. A circular 
cutter head, for moulding, and having side cutters, 
for tenoning, can be fitted to the saw spindle. 
Grooves from } in. to 1} in. wide can be cut by 
mounting a wobble saw on the spindle. There ar 
two planer tables, i.e., one on each side of the 
cutter, each half can be withdrawn for access to the 
cutters and can be returned to place without re- 
setting. Fine screw adjustment is provided for 
setting. The fence allows material 9-in. wide to be 
planed, and has a canting motion for bevel planing. 
Rebating up to } in. deep by any desired depth can 
be done on the planer tables, as well as chamferine 
and bevel planing, without extra cutters, by the 
simple adjustment of the table and fence. The 
boring arrangement, which has a capacity of | In. 
in diameter by 6 in. deep, has a table, having 4 
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surface of 12 in. by 8 in., mounted on a slide by | contained portable type. Power is provided by a! THE IRON AND STEEL INSTITUTE 


means of which the work is fed on to the bit. The | 5-h.p. vertical hopper-cooled petrol engine, with a IN BELGIUM AND LUXEMBOURG 


table has a vertical movement effected by screw | 
and handwheel. The machine is driven, through 
vee-belts, by a 4-brake horse-power motor, mounted | 
on the machine base. The switch gear provided 

enables the saw or the planer to be independently 

operated. The sander is illustrated in Fig. 17, 

page 332, and is characterised by the provision of an 

individual dust-collecting system, the belt sander 

as a type, owing to the quantity of very fine dust 

produced, not being effectively dealt with by a 

general shop exhausting system. The machine is 

of the open-ended pattern, and will admit any 

length of stock provided it does not exceed 24 in. 

in width. The column gaps, however, will permit 

widths up to 36 in. wide being sanded, provided 

the length does not exceed 7 ft.6in. The maximum 

depth admitted between the belt and the table is 

24 in. One pulley is fitted with a sanding bobbin, 

3 in. in diameter by 8 in. long, and the other 

with a disc 13 in. in diameter, below which is 

an auxiliary table. A fixed table is fitted under 

the top length of the belt to enable small parts 

to be sanded. The table is 7 ft. 6 in. long by 

2 ft. 6 in. wide and runs on ball bearings, the raising 

screws are fitted with thrust ball bearings. The 

belt runs at a speed of approximately 2,100 ft. per 

minute and is automatically tensioned by an im- | 
proved arrangement, the amount of tension being 
capable of variation. The driven pulley is fitted 
with a tracking device, to ensure straight running 
of the belt, having a fine screw adjustment. A 
counterweighted sliding pressure pad, mounted on 
ball bearings, runs the full length of the table on 
a steel bar. An intermediate band, which relieves 
the operator of the pull from the travelling belt, is 
fitted between the pressure pad and the sanding 
belt. The dust collecting system consists of an 
exhausting fan driven from the spindle of the driv- | 
ing pulley, and connected by a duct to a cyclone 
and dust-collecting bag. The machine is driven by 
a 4-h.p. motor by means of multiple vee-belts. 

On the stands of some of the makers of wood- 
working machines not hitherto dealt with, were 
to be seen, in addition to the accepted forms, 
machines for special purposes which had features 
of interest. A case in point is the display of 
Messrs. Interwood, Limited, 326, Old-street, E.C.1, 
One of the exhibits was a new electric router 
mortising machine. This machine is intended for 
shallow square-edged mortices. The cutting tool 
is a narrow chisel with saw-tooth edges. This is 
caused to describe an elliptical path in the horizontal 
plane at a very high speed, the work being fed on 
to the tool. The speed at which the mortice was 
cut and the finish of the cut were both very notable. 
A router with rotating cutter for producing thin 
cut-out work was also striking, as regards quality | 
and speed, the cutter rotating at 24,000 r.p.m. | 


The firm also showed some improved veneer presses | on emerging from the machine and are placed on the 
Messrs. | hardening rack. Messrs. R. H. Neal and Company, 
H. Schubert, Limited, 108, City-road, E.C.1, also| Limited, Plant House, Ealing, W.5, showed a new 
showed machinery for this class of work. Good form of their tubular mast platform hoist, in which 
and varied displays of woodworking machinery | the platform is arranged so that it can be swung 
were also shown by Messrs. Dominion Machinery | round the mast on to the building at any height, 
Company, Limited, Hipperholme, Halifax ; Messrs. | giving complete safety in operation. 


and other machines for handling plywood. 


J. Sagar and Company, Limited, Canal Works, 


Halifax; and Messrs. Danckaerts Woodworking | newer exhibits in the International Building Trades 
Machinery, Limited, 2 to 6, East-road, City-road, | Exhibition, it may be said that we make no claim 
N.l. This latter firm showed, amongst other to have covered the whole ground. 
things, a double-ended tenoning machine of the| much of interest in it to the engineer, and this 
double-scribing type with cut-off saws for 6-in.| exhibition is one which should not be neglected 
A new chain feed is embodied, and the | on future occasions, in spite of the fact that its 
whole of the motions are driven by a single electric | title may seem to hint at a field of industry 
motor. A smaller machine of a new type for! outside his ordinary range. . 
lighter work, wasalsoshown. This is very compact, particular interest to us, namely, the displays of 
and can produce 800 double tenons per hour finished | the work of the students of the various Technical 


tenons, 


with a very high degree of accuracy. 


| mixer. This machine has a capacity of 42/28 cub. ft. 


Institutions. 
Amongst the firms which are showing concrete craft in engineering is to be deplored, and it is 


hinged crankcase, housed in a casing on the front of 
the carriage. The carriage is mounted on road- 
wheels and is provided with a swivelling front axle 
and draw gear. The mill is situated at the back of 
the carriage and has a rear discharge. The pan is, 
of course, fixed and is 4 ft. 6 in. in diameter. The 
rotating mixer consists of two rollers and two curved 
mixing blades. It is driven from the top through 
a bevel wheel and pinion which are both completely 
cased in so as to be protected from the material 
being charged. The roller axle is spring loaded at the 
centre, the pressure adjusting hand wheel being 
visible above the driving wheel. The pressure can 
be varied whilst the machine is running. The 
method of carrying and adjusting the blades relative 
to the bottom of the pan will be clear from the 
illustration. A section of the pan side is removable 
to allow of easy adjustment of the blades and to 
permit the withdrawal of the rollers and axle should 
this be necessary at any time. 

The display of Messrs. John Fowler and Company 
(Leeds), Limited, Leeds, which is notable for the 
completeness of its range of builders’ and con- 
tractors’ plant, included a new 10/7 cub. ft. rotary 
drum concrete mixer, with differential hopper lifting 
gear, automatic knock-off device rendering over- 
winding impossible, ready adjustment for correct 
water supply to drum, and grouped controls. The 
machine was fitted with electric drive for the double 
purpose of ready demonstration at work in the 
exhibition and for illustrating the practicability of 
this source of power when it is more convenient to 
employ it than the more usual internal-combustion 
engine. Messrs. Stothert and Pitt, Limited, Bath, 
also made a feature of concrete mixers, conspicuous 
amongst which was the new Super 28 Victoria 


which, at a nominal rate of 30 batches per hour, 
gives an output of mixed concrete of 240 cub. yards 
per eight-hour day. It is equipped with a power- 
operated pivot type side loader and syphon-operated 
water tank of 48 gallons’ capacity. A batch meter 
and counter is provided. Messrs. Pegson, Limited, 
Coalville, showed a new machine for making 
Brosely tiles, for roofing, of sand/Portland cement 
concrete. The machine is automatic in operation. 
The concrete is mixed in bulk and transferred to a 
hopper situated over a conveyor belt carrying the 
moulds. Before passing under the hopper each 
mould is lightly sprayed with oil to facilitate the 
removal of the finished tile, and then receives a 
measured quantity of concrete from the hopper. 
The moulds then pass under a finishing roller, after 
which the nail holes are pierced. The next process 
is that of sprinkling the tiles with dry colour and 
spraying them with water. A final smoothing and 
trimming operation then occurs, and the moulds 
containing the finished tiles are lifted from the belt 


(Concluded from page 309.) 


WHEN the members reassembled in the Palais 
des Académies, Rue Ducale, Brussels, at 10 a.m. on 
Tuesday, September 11, for the second and final 
technica] session in the Belgian Capital, Mr. W. R. 
Lysaght, C.B.E., the president, again occupied the 
Chair. He announced that in accordance with by- 
law 10, the Secretary would announce the names of 
the members of Council retiring in rotation at the 
next annual meeting in the spring of 1935. The list 
comprised three vice-presidents, namely, Mr. J. 
Henderson, the Hon. Roland D. Kitson, D.S.O., and 
Dr. C. H. Desch, F.R.S., and five members of 
Council, namely, Mr. J. E. James, Dr. W. H. Hatfield, 
Dr. A. McCance, and Messrs. P. B. Brown and A. 0. 
Peech. 


RESISTANCE OF Cast-IRoN TO HiGH TEMPERATURES. 


“The Influence of Silicon and Aluminium on the 
Resistance of Cast-Iron to High Temperatures,” 
was the title of the first paper considered. The 
author, Professor H. Thyssen, who presented his 
contribution in French, stated that his colleagues 
and himself had undertaken a methodical study of 
the system iron-silicon-aluminium in relation to 
resistance to high temperatures. Three methods, 
namely, the addition of silicon alone, the addition 
of aluminium alone, and the simultaneous addition 
of silicon and aluminium, to an ordinary foundry 
iron provided a means of preventing its destruction 
by heat. These three means gave very different 
results, the second being the least successful, 
because the mechanical properties of the material 
were not acceptable. Both the other solutions had 
advantages. The first possessed simplicity in 
application and the cost involved was relatively 
low; the third produced irons with enhanced 
mechanical properties and resistance to destruction. 
Taking first the silicon cast-irons. When all the 
properties of cast-iron, namely, fluidity, mechanical 
properties, machinability, and resistance to corrosion 
and to growth at high temperatures, were reviewed, 
an iron containing 5-50 per cent. of silicon, 2-5 per 
cent. of total carbon, and eutectic graphite, appeared 
to provide the best industrial solution. In order, 
however, largely to increase the resistance to the 
oxidising action of air at 950 deg. C., to the action 
of an atmosphere containing sulphur dioxide, and 
to the action of silica, while retaining desirable 
mechanical properties, a detailed study had shown 
that the material should contain from 5 per cent. to 
6 per cent. of silicon, from 6-5 per cent. to 7 per cent. 
of aluminium and a carbon percentage slightly less 
than the eutectic content. These irons were ferritic 
with fine graphite, but hard spots could readily 
form if the rate of cooling were greater than that 


of a green-sand cast, or if the section were smaller 


than 10 mm. by 12 mm. Further, resistance to 
sulphurous gases required a total-carbon content 


of not less than 1-8 per cent. As would be seen, 


the range was narrow and difficult to realise in the 
foundry. 
Mr. A. Allison, who opened the discussion paid 


a tribute to the useful work done by the Research 


In concluding this short account of some of the | Committee at Liége, of which Professor Thyssen 


was the director, in exploring the possibilities of 
certain cast-irons for heat-resisting purposes. Series 
There was |of alloys containing varying percentages of silicon 
and aluminium had been investigated and, like 
Professor Thyssen, he regretted that their mechanical 
properties were such as to render them unsuitable 
for annealing boxes and similar articles which were 
One feature was of | exposed to a good deal of “ bumping”’ in service. 
For parts of mechanical stokers and other applica- 
tions not subject to shocks, the alloys had a useful 
However much the decay of handi-| field. He hoped, however, that continued research 
would produce a cheap cast-iron which would possess 


mixers and other contractor’s and builder’s machi-| inevitable, there seems to be still room for in-| good mechanical properties combined with satis- 


nery is Messrs. Millars’ Machinery Company, | dividual skill in the many branches of the building 
Much of} industry, and it is satisfactory to note that the 
is firm’s display consists of established products | apprentice and improver is so well catered for. 


Limited, Pinners’ Hall, London, E.C.2. 
+} 


improved in detail but not wholly new. 


shown in Fig. 16, page 332. 





A new 
xhibit, however, is the overdriven roller pan mixer single out for commendation the work of the Trades 
This is designed for | Training School, 153, Great Titchfield-street, W.1, 
mixing of sand/lime, sand/cement mortar, black | and that of the Army Vocational Training Centre, 
mortar or brick rubble mortar, and is of the self- | Aldershot. 


At the risk of being invidious, we would like to 


factory heat-resisting properties. The author had 
said that certain eminent chemists thought that it 
was impossible to obtain reliable figures for an iron 
containing aluminium and silicon in appreciable 
quantities. From different laboratories analyses 
had been received showing a difference of as much as 








1-6 per cent. for aluminium, 0-7 per cent. for 
silicon and 0-20 per cent. for carbon. 


It was well 
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known that in aluminium alloys, silicon could exist I there were many applications for which an alloy | 
in the graphitic form and it might be that some of} containing from 10 per cent. to 15 per cent. of | 
the difficulties encountered in making the analyses | aluminium could not be employed there was a large 
were due to this factor. He hoped that investi-|demand for a material which would stand up to 
gators would continue their work and enable some | temperatures of from 800 deg. C. to 1,200 deg. C. 
cheap alloy, not containing large amounts of nickel | Sulphurous atmosphere had long been a bugbear, | 
and chromium, to be placed on the market, thus | and, in this respect, the results obtained with Fer- | 
permitting annealing boxes and other heat-resisting alloy were particularly good. Samples of the alloy 
components to be manufactured at a reasonable cost. | had been placed in a sulphur-burning furnace work- | 
Dr. W. H. Hatfield stated that the author's | ing at 950 deg. C., and the results had been excellent. | 
research had been based on three essentials. In the | As a matter of fact, the samples were still in the 
first place it was necessary to obtain a continuous | furnace. The alloy could be handled quite satis- 
adherent film to protect the metal; secondly, | factorily in the hot condition and pressings which 
graphitisation should be prevented by the addition | could take the place of castings had been made. 
of elements which ‘either formed heat-resisting Dr. W. H. Hatfield, who had previously taken up 
carbides or promoted the destruction of all carbides | the sheet which the authors had brought with them | 
on solidification ; and lastly, it was necessary that | and shown that it could be broken by bending it at 
the anomaly of growth or irregular expansion be | right angles, stated that he was well aware of the 
Professor Thyssen had found that an | accuracy of the claims made for the material, and | 
thought that its high electrical resistivity and non- 
scaling properties would find an extensive market for 
it. There was always a sphere of usefulness for a 
particular alloy if the field for which it was suitable 


| 


suppressed. 
alloy containing from 6 per cent. to 7-5 per cent. 
of aluminium and 5 per cent. to ¢ of 
silicon, together with a carbon percentage less than | 
the eutectic content, achieved the results he had in | 
mind. He (Dr. Hatfield) felt, however, that there | were adhered to and exploited. When he had 
was a lot in what Mr. Allison had said ; apart from | broken the sheet (for which act he apologised to the 
the chemical composition it was very necessary to | authors) Major Freeth had said that it was not brittle | 
take into account the mechanical properties from | jn the hot. Thesame, however, could be said of the 
the point of view of resistance to shock and rough | silicon-chromium heat-resisting steels; these had 
a low impact value in the cold, but, on heating, the 
| impact value developed to 50, 60 and 70 ft.-lb. 
When developing a material the existing materials 
available should be examined, and the new material | 
should be exploited in those particular fields for | 
| which it was best fitted. He would be interested to | 
know the price of the material in cast or wrought | 
| form. The authors, moreover, had said that they | 
| had successfully tackled the welding of these alloys, | 
and he would like to ask them whether they could | 
weld together the two pieces of broken sheet lying | 
on the table, and whether they had developed a | 
special welding technique. The authors had exhi- 
bited to the meeting wire one-thousandth of an inch 
in diameter, and this was perhaps a suitable occasion 
to mention that wire one-hundred-thousandth of an 
inch in diameter, t.e., much finer than silk, had 
been produced experimentally in 18/8 steel. 

In a brief reply, Mr. Bampfylde said that welding | 
rods, with which a variety of repair operations on 
bars and castings could be performed, had been pro- 
duced, and they had proved to their own satisfac- 
tion that welding could be carried out quite success- 
fully. They had merely mentioned the wire to 
indicate that the material when in this form was 
quite ductile. That had been their sole object. 
For small ordinary castings the cost of the material 
was between ls. and 2s. per Ib. 


) per cent. 


' 
usage in service. 


[ron-ALUMINIUM ALLOYS. 

A paper dealing with ** The Physical Properties of 
[ron-Aluminium Alloys,” by Dr. C. Sykes and Mr. 
J. W. Bampfylde, was the second contribution con- 
sidered. It was read in abstract by Dr. Sykes, who 
stated that during a cursory re-examination of the 
iron- aluminium system it had been noticed that 
certain of the alloys had particularly good heat- 
resisting properties, which appeared to merit 
further investigation. The results of that investiga- 
tion are recorded in the present paper, which we 
hope to reprint in a forthcoming issue of ENGINEER- 
inc. The authors brought with them a number of 
specimens of their alloys. These included a piece of 
sheet of No. 23-gauge thickness, a sample of wire, 
a smal] muffle and several cylindrical castings. 

Major F. A. Freeth, F.R.S., who opened the dis- | 
cussion, stated that it had been his privilege to 
observe the authors’ work on this most interesting 
series of alloys from the very commencement 
If the iron-aluminium alloys were considered in 


general in a somewhat detached manner, surely if 

ever there was an obvious case for the alloying of 

two metals it was that of iron and aluminium. One 
leading reason why Feralloy had waited so long to | 
come into its own had been on account of the extra- 
ordinary technical troubles which had to be over- 
come in order to make it. He had witnessed the 
determined and scientific manner in which the | 
authors had overcome them ; it had not only been a 

matter of science, but had involved the greatest | 
technical skill. A second important reason was 
inherent in human nature, and if it were only possible 
to get the technical world in general to realise from 
the lessons of history the manner in which anything 
new was treated, a great advance would be made. 
When anything new appeared it automatically 
received not a hostile, but a cold reception, and the 
least failure of any kind in the practical testing out 

of a new material such as this, generally led to a 

condemnation, and condemnation. 
There was not the slightest doubt that Feralloy 

was essentially a material ; 
however, in the past in experimental trials, the 
faults of had led to condemnation 
which, though essentially human, could only be 
called tactical and not stretegical. In more specific 
terms—he was alluding, for example, to mechanical 
faults which had been caused by the inclusion of slag, 


Economic ExpLorraTion oF ROLLING MILLs. 


A long contribution of 92 pages, entitled ‘* Flexi- 
bility as a Factor in the Economic Exploitation of 
Rolling Mills and Some Technical Means for its 
Realisation,’ was the last paper considered by the 
meeting. The author, Mr. G. A. V. Russell, in 
presenting his paper, stated that during the past 
15 years he had become acquainted with many 
representative steelworks of all sizes engaged in 
producing ordinary and also the more largely used 
special steels, both in Europe and in the United 
States. Through opportunities he had 
encountered examples of commercially successful 
and unsuccessful rolling-mill plants, and had found 
interest in attempting to probe the causes responsible 
The paper was 


« 


é 


these 
i 


( 


| 
a non-critical 
‘ 
for the fimancial results achieved. 
divided into three main sections, respectively dealing 
with the elements of rolling-mill design from the 
standpoint of flexibility, the present position in the 
development of flexible rolling-mill plants, and the 
application of the principle of flexibility to the design 
of rolling-mill plants for specific conditions. 


good oceasionally, 


‘ 


adole scence vf 


blowholes, and the like. 1 hese, while not affecting | Mr. J. Henderson, who opened the disc ussion, i 
the essential qualities of the alloy, might, and did, | thought that the question of the economic exploita- | ( 


easily give great trouble in its practical application, 
Thanks to the devoted work of the authors, how- 
difficulties had been in part 


tion of rolling mills could only be solved by districts 
and that no general rule could be laid down. The 
ever, jnext speaker, Mr. A. Hutchinson, congratulated 
overcome, | Mr. Russell on the preparation of a lengthy and | 

Mr. I. D. Taverner said that he had had the oppor- | well-thought-out paper. Owing to the present con- | i 
tunity of investigating the commercial possibilities | ditions in the industry, plants were made as flexible | t 
of the alloys, and, as the last speaker had said, | as was feasible in order to produce rolled materials 
there had been many difficulties to overcome. While | as economically as possible. 


such great 


| 


and 


ceedings in Brussels. 


to 
Rodange works. 


killed on the roads of Great Britain and 34 other pers 
| who had previously been injured, died. 


SEPT. 28, 1934. 


Mr. T. W. Hand, in closing the discussion, stated 
he had done work on lines similar to that contained 
in Mr. Russell's contribution, and he knew full well 
the enormous amount of labour involved. Mr. Russel] 
had, quite rightly, stressed the importance of 
flexibility in rolling-mill operation. While he agreed, 
he would remind him that our plants in Great Britain 
were more or less flexible, as compared with some of 
the more specialised mill plants found particularly 
in America and to asmaller degree, on the continent 
of Europe. With regard to the specialised mills, 
it was already well known that the designers of con- 
tinuous mills had for some years been breaking away 


|from the straight continuous principle, and the 
members would see, when they visited the Ougrée- 


Marihaye Works on the morrow, some useful 
examples of what had been done in that respect. 
They would find there a straight continuous mill 
which he believed was still one of the best wire-rod 
producing mills in Europe, arranged on the straight 
continuous principle. That mill was installed at 
least 25 yearsago. They would also see subsequent 
installations which had been laid down by the same 
designers, in which the continuous principle was 
adopted only in the preliminary stages and the 
finishing end had been made more flexible. Revert- 
ing to flexibility, Mr. Russell suggested a somewhat 
doubtful expedient in the form of a combination 
blooming and plate mill in which the mill was 
deliberately stopped for changing the rolls. In other 
instances he showed rather complicated examples in 
which much additional equipment was added to the 
mill to permit of almost continuity of operation 
without loss of time due to roll changing. He sub- 
mitted as his own personal opinion that the real 
flexibility required in any contemplated installation 
could be arrived at only by a careful estimate as to 
actual conversion costs, which lay at the root of 
the subject. Having arrived at these, the simplest 
type of mill which would do the work required of it 
should be aimed at. Mr. Russell had done good 
service to rolling-mill engineers in showing them 


| what to do and also, in some cases, what not to do. 


After asking Mr. Russell to reply in writing, the 
President stated that the last session of the meeting 
would take place at the Hotel de l’A.R.B.E.D., 
Luxembourg, at 10.30 a.m., on Thursday, Septem- 
ber 13. He announced that a message of sympathy 


| would be sent to Mr. Adolphe Max, Burgomaster of 


Brussels, who had been ill and was then recovering 
from the effects of an operation. Votes of thanks to 
Mr. Léon Greiner, president, and to the members of 
the Belgian Reception Committee, for the hospitality 
entertainment extended to the visitors in 
Belgium, and to Mr. Lysaght, terminated the pro- 
In the afternoon visits were 
to the works of 


paid Houdeng-Goegnies glass 


| Messrs. S. A. des Glaces et Verres ; the La Louviére 
works of Messrs. Gustave Boel, the Charleroi Works 


»f Messrs. S. A. Union des Aciéries ; the Marchienne- 
au-Punt Works, near Charleroi, of Messrs. 8S. A. 
Les Forges de la Providence, and also the historic 


Chateau de Gaesbeek. 


The members left Brussels for Liége and Luxem- 


bourg on the morning of Wednesday, September 12, 


and, during the day, visits were paid to the steel- 


works and engineering shops of Messrs. 8. A. John 
( 
works in the Liége district. 


‘ockerill, Messrs. S.A. d’Ougrée-Marihaye, and other 
The members arrived 
n Luxembourg in the evening, and on the next 
lay, Thursday, September 13, the last general session 
»f the meeting was held at the Hotel de l’A.R.B.E.D. 
After a welcome by Mr. Aloyse Meyer, President 
»f the Luxembourg Reception Committee, a paper 
lescribing the iron and steel industries of Luxem- 


bourg and the works and places of interest to be 
visited, was presented. 
Meyer and to the 
Reception Committee ended the business proceed- 


Votes of thanks to Mr. 
members of the Luxembourg 


ngs. The remainder of Thursday and the whole 
of Friday, September 14, were devoted to visits 
the Dudelange, Eschbelval, Differdange and 








return 


Roap AccripENTs IN Great Brirarin.—A 
ssued by the Ministry of Transport shows that durin 
he week ending September 8, 1934, 126 persons wt 


In additi 


| 5,368 persons were injured. 
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THE DEVELOPMENT OF INVENTIONS 
AS A STIMULUS TO ECONOMIC 
RECOVERY.* 

By PRoressor Sir James B. Henpgrson, D.Se., LL.D. 
[HE request of the Council of the British Association, 

addressed to all its Sections, to make suggestions at the 
meetings in Aberdeen, by means of papers and discus- 
sions, of means whereby the present economic condi- 
tious of distress and unemployment can be relieved or 
ameliorated by scientific means, throws a duty upon 
the members of the Association. 
in certain quarters the bulk of the blame for the 
present depression is laid at the door of engineering, 
and much has been written and spoken to the effect 
that industrial employers, in recent years, have deliber- 
ately embarked on a policy of increased mechanisation 
ind mass production solely to reduce costs and increase 
dividends, regardless of the resulting unemployment. 
\ moment’s reflection on the part of anyone conversant 
with industrial history will show that mass production 
is not the sudden and ruthless creation of recent years, 
but is simply the inevitable outcome of a thousand and 
one inventions of the last century, a result which, 
idmittedly, was hastened by the war, but which would 
have been achieved within a comparatively short time 
even if there had been no war at all. I think that the 
evil, as well as the good, effects of mass production 
could have been, and I think would have been, foreseen 
and forestalled by industry itself, had it not been that 
during the war, when every branch of our industry was 
working under high pressure with mass production 
methods introduced on every side, everyone was too 
busy getting on with their immediate jobs to look 
ahead to the problems that would inevitably follow 
when peace ensued. 

That the present situation was actually foreseen by 
some there is no doubt, but the movements of the war 
years were too sudden and stupendous to allow of 
careful planning, and so many non-industrial influences, 
national and international, have arisen to confuse 
the issues and aggravate the problem, that it has now 
gone far beyond the possibility of planning a solution on 
industrial linesalone, though something can undoubtedly 
be done by stimulating the production of new industries. 
Let me first of all review what has already been done 
in this respect and then investigate as far as possible 
whether further stimulus is possible. 

The Government deserves the greatest credit for its 
research propaganda and subsidy, and several industries 
have profited materially from the researches financed 
by the Department of Scientific and Industrial Research 
and by the Research Boards inaugurated in some 
industries. The educational propaganda arranged to 
educate the masters of industry in the importance of 
scientific progress has also been prolific, notably, the 
annual ‘‘ Norman Lockyer,” “‘ Alexander Pedlar ” and 
“ Research and Development ”’ lectures of the British 
Science Guild, the annual lecture of the Institute of 
Physics on “* Physics in Industry,” the recent sym- 
posium of three papers on “ Inventions” at the 
Institution of Mechanical Engineers, several of the 
Friday evening discourses at the Royal Institution, 
and the recent lectures to leaders of industry at the 
Royal Institution organised by Lord Melchett, and the 
British Science Guild, one by Sir William Bragg and 
the other by Lord Rutherford, not forgetting the many 
excellent articles in the Press, notably a leading article 
in Nature of March 4 and a recent article by Mr. Harold 
Cox in the Sunday Times. 

These lectures and articles contain a fund of informa- 
tion which might usefully be condensed and assembled 
in book form for study by leaders of industry. 

In my Presidential Address to this Section at the 
meetings in Leeds in 1927, I chose as my subject, 
“Invention as a Link in Scientific and Economic 
in which I attributed the great scientific 
progress in industry to thousands of inventions, and 
to happy combinations of inventors having scientific 
vision, with promoters having money and economic 
vision. Upon such combinations our progress and 
prosperity have undoubtedly been built. 

\nalysis of the history of inventions shows also that 
most of the great inventions or great strides in industry 
have not been made in the industry mainly concerned. 
In many cases the inventor or promoter, or both, have 
had no connection with the industry affected, and the 
final adoption of the invention has been brought about 
by economic pressure due to the obvious advantages of 
the invention after these had been demonstrated. 
Engineers will agree that there are many potential 

industries lying dormant in the records of our 


1] 


Progress,” 


ne 


Patent Office divided into 146 different classes. Can 
nothing be done to stimulate the development of some 
of these ? 
It may be thought that this is the function of the 
various research organisations, but that is not the case. 
> > ° taf 
I'he Board of Invention and Research definitely excludes 
> 





Paper read before Section G of the British Associa- 
tion at Aberdeen on Tuesday, September 11, 1934. 


this work from its purview. 


is easily understood. Sir Kenneth Lee, in his lecture 


to the Royal Institution upon t 


the researches on uncreasable cotton fibres, mentioned 
that, out of a period of ten years required for the 
completion of the work, fully half was required for 
technical development, and in the lectures on “* Physics 
in Industry ” the long time required for this purpose 
is frequently mentioned. 

I have every sympathy with research and propa- 
ganda in its favour, but it does not seem to be sufficiently 
appreciated that the research of to-day is looking after 


prospect of quick recovery lies more in the develop- 
ment of inventions lying dormant in our patent records. 
It is easy to be wise after the event, but think for a 
moment of the enormous difference it would have made 
to the cotton industry if the uncreasable fibre had 
been developed and ready for the market in 1919. 
This new industry is only now in its infancy. 
will it be twenty-five years hence ? 

Although the development of inventions is essentially 
the business of engineers, it is a special branch in which 
relatively few have had much experience, so perhaps 
I may be excused for describing the steps in a lecture 
to engineers. I gained my experience in a good school, 
when, as a young man, I worked for three years as 
head of the scientific staff of Messrs. Barr and Stroud, 
Glasgow, an experience which has been invaluable to 
me in later years. 

The first step in developing an invention is to design 
and make a working model to test the practicability of 
the invention. In some cases this stage is very like 
the early stages of a laboratory research, when nature 
seems to be as cantankerous as possible, but by patient 
perseverance one difficulty is overcome after another, 
and the model is finally made to work as well as was 
anticipated, corresponding in some respects to the 
completion of a research. The technical development 
then only begins. The model has been made to work 
under the artificial conditions of a laboratory or work- 
shop in the hands of expert engineers, skilled in this 
class of work, and irrespective of cost, whereas the 
final product has to be produced to work equally well 
under altogether different conditions, possibly in the 
hands of an ignoramus or fool, and must be made at 
a price which the market will pay. This is where the 
work of the expert designer begins. The designer who 
can foresee all the possible “‘ snags” which can occur 
in legitimate use and also can foresee the misuse to 
which the final product can be subjected by the average 
fool, and can design the mechanism to withstand the 
misuse without permanent injury, to function well 
under all conditions of legitimate use and to be easy 
and cheap to manufacture and assemble, is a most 
valuable man. Such a designer may in difficult cases 
be employed for many months at the drawing board 
trying one scheme after another before he is satisfied, 


to the working model first constructed except in the 
principles of its operation. Several models of the new 
design are then made and subjected to long tests under 
the practical working conditions and further alterations 
introduced where necessary. 


large travelling expenses. 

From the above description it will be readily under- 
stood why the development of some inventions takes 
a long time, and is very expensive, and it is not sur- 
prising that engineering firms experienced in this class 
of work will rarely undertake it except upon a cost- 
plus-percentage profit basis. 

It is generally thought that industries are on the look- 
out for new inventions, but the type of invention which 
chiefly interests them is one which will reduce their 
working costs and which generally leads to increased 
unemployment. This has been almost the only type 
of invention for which there has been a demand since 
the war. Industry is essentially a commercial concern, 
and its leaders are commercial men interested in their 
dividends, and in conserving their capital except in so 
far as it can increase their output. 

After an invention has been developed to the com- 
mercial stage, there is little difficulty in finding capital 
to work it. It is much easier to find 25,0001. or more 
for the commercial working than it is to find 5,0001.-for 
the development. Yet the profits on the development 
of a successful invention are very great, the sale of 
the foreign rights alone recouping the promoter many 
times over. 

In pre-war days there were a number of rich men who 
acted as promoters of inventions, but, since the war, 
possibly due to the heavy taxation or to other causes, 
such men are very scarce, and a new generation of 





the industry of ten or more years hence, whereas the | 


What | 


and the final design, as a rule, bears little resemblance | 


Even after it is put on | May occur to « 
the market new troubles will arise and the invention | recommend any attempt at a central organisation. 
has to be nursed through these, sometimes involving | 





It is true that research | else have not the necessary economic vision to see its 
frequently leads to invention, but the development of | possibilities. Assuming such a capitalist desires to 
the invention is generally a longer and more expensive | become a promoter of inventions and has no technical 
step than the research. Hence the policy of the Board | knowledge to guide him, how is he to decide, out of 


| thousands of inventions, which he is to select. In the 


he importance of | past the linking of inventor and promoter has been left 
. : : . | . . . . . 
research in industry, illustrated by a description of | to chance. Is it not possible to organise this connection 


for the good of the industry of the country so as to 
|stimulate employment to the maximum? Already 
| one step has been taken in this direction. The Council 
of the Institution of Mechanical Engineers has recently 
appointed a committee to act as the link to introduce 
its members who are inventors to promoters with 
capital. Such a link would be very useful not only for 
the purpose of introduction but also to act as arbitrators 
in any disputes which might arise during the develop- 
ment. This example might usefully be followed by all 
| the other engineering institutions. Similar committees 
might also be formed in every industry, the object 
being to stimulate the formation of new industries. 

It does not follow that a very expensive develop- 
ment is required to found a new industry. Consider, 
for example, our motor industry, one of the largest in 
the country and one of the most prosperous. An 
enterprising firm of motor manufacturers published 
recently a map showing the locations of the factories 
distributed over a large part of the Sountry which are 
engaged in making parts of their cars. It is an educa- 
tion in engineering specialisation. Each factory makes 
one or more parts, not for one motor firm but for the 
trade, and specialises in the production of these parts ; 
for example, one firm may specialise in making the 
= joints used in the transmission between the 
engine and the back axle, making these of different 
| sizes all to gauge, and in large numbers so that they can 
be produced at a price with which no firm can compete 
if making them in small numbers for their cars alone. 
It will generally be found that this specialisation has 
been started by an invention, sometimes of a relatively 
small character, but giving an improvement in design 
or efficiency or both, which, when developed, appeals 
to all engineers, and both justifies and protects the 
expenditure of capital to found such an industry. The 
expenditure upon development of such an invention 
might be very small compared with the capital required 
to work it. It is by assembling such parts into complete 
cars at various headquarters that the present low- 
priced car can be produced, and each assembler gives 
his car its distinguishing features and individuality. 

What is wanted to stimulate industry at present 
in this country is a little of the spirit which permeated 
Germany in pre-war days, under the personal stimulus 
of the Kaiser, when inventors were encouraged to the 
utmost. The spirit seems to be reviving in Germany 
now, as I met a German a few months ago who had come 
here to sell the British rights of a dozen German inven- 
tions of different types. Every invention introduced 
here from abroad means the loss to this country of the 
capital representing the foreign rights, and although 
it is advisable in the interests of employment to intro- 
duce all new inventions of merit, it is highly desirable 
to give preference to our home inventors. We have 
always been leaders in invention, and I feel that it 
| only needs about half the stimulus which has been given 
| toresearch to be given to the development of inventions, 
to ensure a considerable acceleration in the economic 
| recovery. Different methods of securing this stimulus 
lifferent organisations, but I hesitate to 








One possible method of achieving the desired result 
would be for the State to agree to forego income tax 
|upon the expenditure upon all scientific research and 
|development up to the commercial stage. Sucb an 
action would be a most gratifying recognition by the 
Government of the part which inventors have played 
in establishing our industries, it would remove many 
of the anomalies which exist at present, and it would 
have a very stimulating effect upon the introduction of 
new industries. 

What is needed is an Act of Parliament to confirm 
the principle involved, so that the officials of the 
Inland Revenue Department who have to deal with 
the collection of income tax would be provided with 
a definite principle for administering the law. 

It would probably be necessary for all promoters of 
inventions claiming the remission of income tax to 
submit their returns to a certain amount of scrutiny 
by the Inland Revenue Department. The principle 
involved might be thoroughly investigated by the 
British Association or some similar organisation, and 
if found to be free from serious objections, might then 
be impressed upon the Government with some authority. 








PROMOTION OF SALES.—At the inaugural meeting of 
the new session of the British Sales Promotion Associa- 
tion at 6.30 p.m., on October 3, at the Hotel Rubens, 
Buckingham Paulste-road, London, 8.W.1, Mr. J. Gibson 





capitalists has arisen who have not yet had their atten- | discussion. 
tion drawn to this lucrative type of investment or lane, London, E.C.4. 


Jarvie will give an address on “ Deferred Terms as a 
Sales Stimulant.” The address will be followed by a 
The office of the Association is at 20, Bride- 
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ELECTRIC SHIPS TELEGRAPH. 


THE accompanying illustrations, Figs. 1 to 5 show 
an interesting electric signalling telegraph designed 
primarily for the transmission of orders on shipboard. 
The requirements for marine installations are exacting 
and the apparatus therefore has been constructed so as 
to be simple in action whilst there are no delicate 
contacts 
order. The telegraph comprises a transmitter and a 
receiver with reply mechanism. Both transmitter and 
receiver are identical in construction and each has only 
three moving parts, viz. an operating handle, an in- 
dicating pointer and a small electric motor. The current 
for the motor is taken from the ship’s lighting mains, 
that is, it is usually either 110 volt or 220 volt direct 
current. The connection between the transmitting and 
receiving stations consists of a single six-core cable. 
\ pair of instruments, viz., a transmitter and a receiver 
are seen in Fig. |. The internal mechanism is shown 
in Figs. 3 to 5, but the operation of the telegraph is best 
understood from the wiring diagram shown in Fig. 2. 
The wires L+ and L may be dismissed with the 
remark that the circuit is only that of the lamp for 
illuminating the dial of the instruments. A control 
switch of course, provided. The current supply 
mains for the telegraph proper are indicated at M 
and M They appear only at the instrument at th 
right hand of the diagram, t.¢., at the transmitter 

Dealing with the transmitter first, it will be noticed 
that the positive supply main has several branches. 
One of these is to the motor armature 1, and thence 
toaresistance 2 regulating the armature current. An- 
other is to two sets of resistances in parallel, 3 and 4. 
\ll three resistances are, of course, coupled up to the 
negative main. The positive main runs also to the 
motor armature and the three resistances on the 
receiver, and has a fourth branch to a bell cut-out 7 
at the transmitter only. The two balanced resistance 
banks, 3 and 4 have a number of tappings correspond- 
ing with the orders to be transmitted and acknow 
ledged. The operating lever is of the usual ship’s 
telegraph pattern and is indicated in Fig. 2, by the 
letter O. Different positions of the lever make contact 
with one of the several tappings of one of the banks. 
The order is signalled on the receiver by a pointer O. 
The connection from the pointer contact is made 
through the field 5 of the operating motor. The 
receiver has a sinilar lever and the transmitter a similar 
pointer as will be gathered from Fig. 2. In this illus 
tration it is evident that all the contacts, in both 
transmitter and receiver, are made on the same tappings. 
This is the condition when the instruments are at rest. 
and it will be clear that there is no potential difference 
across the field of either motor, and, in conse- 
quence no tendency towards movement of the motor 
armature in each case. 

When the lever of the transmitter is moved to give a 
new order, contact is made with a different tapping 
and a potential difference is set up across the field of 
the motor in the receiver which causes the motor 
armature to rotate. This rotation moves the contact 
of the receiving pointer to a tapping corresponding 
to that of the lever on the transmitter, and when this is 
reached the potential difference is reduced to zero and 
the motor stops. The movement of the lever on the 
transmitter causes a warning bell or buzzer 6 on the 
transmitter to sound and also a bell or Klaxon horn 
on the receiver. Thesound continues at both stations 
until the receipt of the order is acknowledged. It will 
be understood that at this stage the pointer on the trans 
mitter dial stands at the superseded order but that on 
the receiver dial at the new order. The officer at the 
receiver having had his attention called to the change 
by the sound signal, then moves the lever on the receiver 
into line with the pointer on his dial, a movement 
which sets up a aifference of potential in the field of 
the motor in the transmitter This causes rotation of 
the armature so moving the transmitter pointer into 
line with the transmitter lever. When this occurs the 
motor stops and the bells cease to sound, the officer 
at the transmitter having both visible and aural 
notification that his order has been received. The 
system is then in a condition similar to that shown in 
Fig. 2, that is, all the contacts are in corresponding 
positions, not necessarily, of course, on the particular 
tappings there indicated. 

Having dealt with the operation of the telegraph, its 
onstruction may now be described. This may be made 
out in Figs. 4 and 5. it should be mentioned, how- 
ever, that the instruments are made in various forms, 
e.g., single dial, double dial, twin or triple, and can be 
arranged either on pedestals or with tlanges forattaching 
to a bulkhead, &c. The particular example illustrated 
in Figs. 4 and Sis a 16 in. single-dia] instrument with 

a bracket connection and has the operating shaft 
prolonged through the back of the casing for mechanical 
connection to a duplicate instrument. In considering 
these illustrations, Fig. 3, should also be referred to in 
order to enable the various parts to be identified. The 
motor is attached to the side of the casing and is of 
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ample power. The windings are impregnated to render 
them proof against the action of sea air, and the 
armature shaft is mounted on ball bearings. The oper- 
ating lever is indicated at a and is attached to a shaft 
carried in bearings supported by spiders in the casing. 
The pointer, 6, is connected with the Geneva wheel c, 
the whole assembly running on ball bearings on the 
shaft. The Geneva wheel meshes with a single-toothed 
pinion d on the motor shaft. The motor does not 
revolve continuously when the field potential is altered 
by the movement of the lever to a different contact, 
but makes only suflicient of a revolution to turn the 
Geneva wheel through the desired arc. When at rest 
the pinion tooth is diametrically opposite to the engag- 
ing part of the Geneva wheel, the one third revolution 
or so that it makes before meshing with the wheel 
enabling the motor to gather speed. The tooth 
automatically returned to its original position by a 
spring in tension, one end of which is attached to the 
pinion, and the other is anchored to the casing. The 
Geneva device ensures that the pointer centres itself 
exactly in the middle of the dial sector marked with the 
order selected. 

The two sets of contacts connected with the resist- 
ance tappings for the lever and the pointer are shown 
at e¢ and f, respectively. Both are mounted on 
insulation carried on the front spider. The brushes 
which make the contacts are seen at g and A. 
The contact plates are of non-corrodible metal. The 
lever is not, of course, free to swing, but is held in place 
at the order selected by pawl gear. This gear consists 
of a star-wheel +, with notches corresponding in number 
and position with the contacts. A spring-loaded lever 
hinged on the back spider is provided with a ball 
bearing roller which engages with one of the notches in 
the manner shown in Fig. 4, the pressure exerted by 
the controlling spring, the end of which is anchored to 
the spider, being just sufficient to keep the operating 
lever in position and yet to permit of its being handled 
without exertion. The various terminals for the 
connections between the contact plates and the resist- 
ance grids are seen in Figs. 4 and 5. The grids are of 
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heavy nickel-chrome, of Admiralty pattern, and are | 


contained in a watertight box situated in a convenient 
position near to the instruments, as shown in Fig. 1. 


TRANSMITTER AND RECEIVER WITH OPERATING DIALS. 


It will be clear from the wiring diagram that the 
instruments can be arranged with tappings for any 
number of orders without an increase in the number of 
wires in the connecting cable between the two instru- 
ments. In an extensive installation, however, the 
transmitter connections marked by a parallel dotted 
line in Fig. 2 are replaced by balanced resistances to 
equalise for voltage drop in the lines. The dials can 
be graduated in any desired manner. The instruments 
shown in Fig. ] are graduated with the normal bridge 
to engine-room orders used on shipboard but the 
telegraph is also made to indicate revolutions, stoke- 
hold operations, and with docking, steering and rudder 
orders. On land it is equally suitable for various 
purposes at electrical generating stations, for indicating 


tank levels and so forth. We understand that 15 
instruments have been fitted on the M.V. Georgi 
and six each on the M.V. Almkerk and the M.V. 


Aagtekerk. On land there are 14 instruments at the 
Nechells Power Station, Birmingham. All these in- 
stallations are stated to have given entirely satis- 
factory results. The instrument was invented by Mr. 
J. F. Gill, M.Se., A.M.1.Mech.E., of the Laboratories 
of Applied Electricity, Liverpool University, and is 
made by Messrs. A. Robinson and Company, Limited, 
Knowsley-road, Bootle, Liverpool 20. 








THE EFFECT OF BRANCH GALLERIES 
AND BENDS ON FIREDAMP EX- 
PLOSIONS. 


TuHE fact that branch galleries and bends provide 4 
factor of considerable intluence in the propagation ol 
firedamp explosions is commonly realised, but th 
precise effect that may be expected under a given set 
of conditions has remained more or less a matter of 


conjecture. Clearly, the only practical method of 
obtaining data is by means of experiments, and u 
these are to be reliable the work must be carried out 


with patient thoroughness. The results of earlie! 
investigations by the Safety in Mines Research Board, 
published in 1926 (S.M.R.B. Paper No. 27) showed that 
the ignition of explosive methane-air mixtures in sn” ll 


tubes produced flame projection which might exten¢ 
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INTERNAL MECHANISM OF INSTRUMENT. 


for a distance several times the length of the original 
column of explosive mixture. These experiments 
were confined to straight tubes, the explosion being 
initiated at the closed end, the distant end being open. 
In a subsequent paper (S.M.R.B. Paper No. 42), 
published in 1928, it was shown that laboratory experi- 
ments of this nature give results which compare with 
reasonable accuracy with large-scale explosions in 
mine roadways. Following up these investigations, 
4 series of experiments has now been completed* to 
ascertain the effect of branch tubes and bends of 
various angles on the projection of flame. 

lhe apparatus used for the experiments consisted 
essentially of a main tube about 15 ft. in length fitted 
with three branch tubes at right angles to it, 44 ft. in 
length, all being 2 in. in diameter. The central 
part consisted of a copper explosion vessel, 2 ft. long, 
which was fitted with movable firing electrodes, the 
‘atter capable of being placed either at the centre or 
tear one end of the vessel. Shutters were provided 
at each end to separate it from the rest of the main 
tube; another shutter was fitted in the centre 
; Safety in Mines Research Board, Paper No. 83. 

redam} The Projection of Flame. Part III. 
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connected with one of the three branch tubes. The 
other two branch tubes were placed on each side of 
this, connected with copper extension pieces 6 in. long 
from the explosion vessel to the main tube on each 
side, respectively. Counterweights were attached to 
the three shutters enabling one or more of them to be 
opened at will, and blanks could be inserted in the side 
tubes so that either or both of these could be cut off 
from the apparatus as required. 

One of the main tube shutters was fitted with an 
electrical contact, the connections being so arranged 
that when the slide of the shutter was fully open a 
spark from an induction coil was automatically passed 
across the firing electrodes in the explosion vessel ; 
the latter, being provided with a small tap at each 
end, was filled with the required explosive mixture by 
displacement. Thus the column of explosive mixture, 
which was 2 ft. in length, could be fired either at its 
centre or near to one end ; the flame could be projected, 
according to the use of the shutters, along 2, 3, 4 and 
5 tubes, and the amount of release of pressure at the 
point of ignition could be varied. 

The distance the flame was projected could be 
observed directly as a rule, but in addition was recorded 
by a photographic method, strips of photographic 





Bends. By 
H.M. Stationery Office, 


paper being arranged above the glass tubes on fixed 





| wooden holders in which transverse slots, $ in. by 
|} in. and } in. deep, had been cut 1 in. apart. As the 





“ENGINEERING” 




















































flame passed beneath each slot its progress was thus 
automatically recorded. 

In the experiments, mixtures of air and methane 
containing between about 7 per cent. and 13 per cent. 
of methane were used under different conditions as 
regards the number and positions of the side tubes. 
Two series of experiments were made under each 
condition, one with central ignition of the explosive 
mixture and one with ignition initiated at a point 
1} in. from one end of the explosion-vessel. The condi- 
tions as regards the side tubes used included the 
following :—No branch tube; one side tube ; two side 
tubes; centre (branch) tube; centre and one side 
tubes ; and all three branch tubes. In all the experi- 
ments the explosive mixture was confined to the central 
section, i.e., the explosion-vessel, until the moment 
when the spark was passed and the shutters released ; 
the rest of the apparatus contained air. 

The results showed that, in general and varying 
with the composition of the explosive mixture, the 
total distance of flame projection was greater in 
accordance with the amount of movement allowed to 
the flame provided by branch tubes along which it 
could travel. Thus, when the point of ignition was at 
the centre, the total flame projection was greater with 
one side tube than with none, and was still greater 
with two. Further, when an additional tube was 
provided near to the point of ignition, the total distance 
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of projection of flame was decreased, but was greater 
with side tubes than without them. Experiments in 
which the point of ignition was near to one end of the 


The maximum 

total distance of projection observed was about 7] 
times the original length of the explosive mixture. 

In the tests carried out to ascertain the effects of 

bends on the projection of flame, the explosion vessel 


explosion-vessel gave similar results. 


previously mentioned was used, the 6 in. copper tubes 
fitted with tubulures for the side tubes being replaced 
by 12 in. lengths of copper tube inserted between the 
ends of the explosion vessel and the glass extension 
pieces beyond, the length of the gall ry being thus 
increased by 12 in. The experiments were conducted 
with bends of 30 deg., 60 deg.. 90 deg., and 120 deg., 
the bend being in the centre of the left-hand copper 


tube, the right-hand portion of the gallery being 
straight in each case. 
It was found that with central ignition there was 


a tendency for the distance of projection of flame to be 
less along the bend, but this was not always the case. 
Thus, with 90 dez. bend the two richest mixtures gave 
abnormally long distances of projection. With the point 
of ignition near the end of the explosive column remote 
from the be nd, the effects of the 20 de g. and 60 deg. 
bends were not marked, but the 90 deg. and 120 deg. 
bends caused the flame to be projected much farther in 
both directions than in the straight tube. 


Theoretically the most explosive mixture of firedamp | 


methane) when burned at 
pressure without losing heat, expands to 
seven times its origina) volum« in practice the distance 
of flame projection is affected by cooling behind the 
flame, irregularities in the manner of movement of the 
mixture ahead of the flame, and dilution of the mixture 
with air before the flame has completed its course. 


and air (about 10 per cent 
constant 








CANADIAN MINERAL Propvuction.— With the exception 
of gold, the output of all the principal metals from 
Canadian mines showed substantial advances during the 
first six months of 1934, so that the total value rose from 
90,647,000 dols. in January—June, 1933, to 131,942,000 
dols. in the same period this year. The output of nickel 
rose from 22,802,500 Ib. in the first half of 1933 to 
63,315,750 Ib. in the first six months of 1934, and 


corresponding figures for copper were 129,096,750 Ib. and 
177,052,500 lb., for zine 84,863,000 Ib, and 137,087,000 Ib., 
and for lead 128,913,500 Ib 


and 160,551,750 Ib. 














|PROBLEMS OF REFRIGERATED 
| RAILWAY TRANSPORT* 
} By F. C. Jowansen M.Sc., A.M.1.Mech.E. 


profoundly influenced by economic considerations. The 
general problem, therefore, is not that of conveying 
perishable goods in the best possible condition (which, 
— the resources now available to engineers, would 
be a comparatively simple matter if expense were no 
object), but rather that of transporting them with the 
best overall economy, paying regard on the one hand 
to the extent to which the value of the goods is enhanced 
by different degrees of refrigeration, and on the other 
to the costs of the véhicle and of the refrigerant, to the 
duration of the journeys, to the facilities available for 
manipulating the traffic and a host of other operating 
conditions. Such factors as these, in relation both to 
| the improvement of existing traffic and to the extension 
of refrigerated transport to new commodities and new 
districts, have an important bearing on the technical 
means adopted to achieve the object in view. For this 
|reason, and on account, further, of the diversity of 
foodstuffs transported, many of which call for con- 
sideration from the biological point of view, each type 
of traffic provides its own problems and there is no 
| lack of scope for the experimental work which is now 
| being actively pursued by the Research Department of 
| the London Midland & Scottish Railway. The time, 
| little more than a year, during which these questions 
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Fie. 2. 
truck, and capable of being taken away from the railway 
at its destination and transported by road. The 
desirable features of design, which are somewhat more 
readily incorporated in a container (on account of its 


| = oe ., ._| being a more accessible unit) than in a van, will be 
| THe transport of refrigerated products by rail is | eing © more accessible unit) ths 


apparent from the following description of a recently 
constructed container E.5. The container was intended 
for the transport between cold stores of frozen salmon 
packed in boxes of a regular size. Its internal dimen- 
sions were therefore arranged to suit the fish boxes so 
as to provide as compact a load as possible and thereby 
achieve the maximum cold storage capacity in relation 
to heat transmission. The optimum shape for 4 


| refrigerator vehicle cannot in general be realised on 


|}have been systematically studied, has not sufficed for | 
most of our investigations to reach finality, and the | 


following account is, consequently, mainly a statement 

| of the technical problems encountered in refrigerated 
| railway transport in Britain, and of the directions in 
| which experiments are in progress, rather than an 
account of completed work. 


The technica] design of refrigerator vehicles, whilst | 


based on well-established principles, offers scope for 


| to different types of traffic and vehicles. Of the latter, 

it is necessary to distinguish between the van, consisting 
j of a body with wheels permanently attached, and the 
| container, which is a body only, carried on a separate 


| * Paper read before Sub-Section AG of the British 
Association at Aberdeen, on Monday, September 10, 1934 





account of the restrictions imposed by such factors 
as railway-gauge limits, stability and headroom for 
operatives, but the ideals of compactness and a full 
load are always worth pursuing. Leakage of air through 
the container is detrimental since it lowers the insu- 
lating effect by inducing currents in the insulating 
space, and since it introduces heat, both in the form 
of air which gives up specific heat on cooling, and, 
more important, of moisture which gives up specific 
heat and latent heat on condensing. To minimis 
leakage, while keeping down the structural weight ot 
the container, the outer walls were made of large 
plywood panels, painted externally, and the interior 
walls were of metal-lined plywood, the butt joimts 
between adjacent sheets being all soldered airtight. 
As a further precaution against leakage, only one door 
was provided, exemplifying an advantage of a container 
over a van. The container can be readily manipulated 
so that its door is suitably disposed for loading, whereas 
the van, on its own wheels, must always have doors at 
each side. 

Experiments made with earlier types of container, 
by pumping smoke into the interior, had shown 
that a good deal of leakage occurred round the 
edges of doors. For E.5, therefore, a “ floating ’ door 


a | was provided, carried on a central hinge as shown 
research as regards the application of those principles 


in Fig. 1, so that it could be bolted along all its 
edges, and closing on to a rubber cushion gasket, 
shown in Fig. 2, shaped, in section, like a 


a §& cToss 
capital omega. 


The choice of insulating material was 
influenced by the consideration that the duration 0! 
the journey made by this container was unlikely te 
exceed 24 hours, and would generally be only 12 hours 
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to 15 hours. Under these conditions, the thermal 
capacity of the container assumes importance in that 
the heat transferred to the contents on loading and 
the loss of cold on unloading are an appreciable propor- 
tion of the total refrigeration demand. With the object 
of reducing thermal capacity, therefore, the wooden 
structure of the container was kept as light as possible 
within the limitations of structural strength, and 
crumpled aluminium foil was used as insulation. This 
material has excellent heat-insulating properties, the 
coefficient over the temperature range encountered in 
refrigerated transport being about 0-29 B.Th.U. per 
square foot per inch per deg. F. per hour. The foil is 
about 0-0003 in. thick and the insulation, as placed, 
weighs approximately 3 oz. per cubic foot. As regards 
its durability under the agitation to which containers 
are subject, little can be said until the experimental 
vehicles have been some years in traffic, but it is 
significant that the aluminium insulation in a van has 
been found, after two years’ service, in apparently new 
condition. The thickness of insulation was calculated 
at 6 in. in order to convey the salmon, taken from cold 
storage at 6 deg. F., under conditions such that the 
temperature of the fish should not rise, at any stage 
of the transit higher than about 15 deg. F., above which 
temperature the fish suffers permanent deterioration. 
Since the container roof presents the surface most 
exposed to solar radiation, the insulation in the roof 
was made rather thicker than elsewhere, that in the 
floor being correspondingly thinner. Finally, and 
principally with the object of reducing the absorption 
of radiant heat, but incidentally as a means of conveying 
the impression of cleanliness in food transport, the 
exterior of the container was painted white. 

This combination of design features produced a 
vehicle which is easy to clean internally, on account of 
its metal lining, and which is giving eminently satis- 
factory results in service. The thermal properties have 
been determined by an experiment in which the interior 
was heated by low temperature electric radiators, the 
values obtained being 18-4 B.Th.U. per hour per deg. F. 
for the transmission and 180 B.Th.U. per deg. F. for 
the thermal capacity. There is reason to suppose that 
these values are good, especially in relation to the 
volume of the container, but further work, now in 
progress, is necessary to solve the real problem pre- 
sented by this traffic, which is, what is the economical 
thickness of insulation to ensure safe transport of the 
fish, having regard on the one hand to the cost of the 
insulation and on the other to the cost of refrigerant ? 
The question is a very complicated one, and a possible 
solution is that the container should be sufficiently 
insulated to carry the fish usually without refrigerant 
but with some refrigerant on very hot days. The 
further question arises, in general, of what form of 
refrigeration is to be employed. In the particular case 
of this traffic in salmon, the convenience of solid carbon 
dioxide far outweighs its greater cost in relation to 
refrigerating effect, as compared with water ice. Since 
the temperatures demanded in railway refrigeration 
practice are not, at present, lower than can be main- 
tained by eutectic mixtures of ice with sodium chloride 
or calcium chloride, the extending use of solid CO, for 
short period transport refrigeration must be ascribed 
mainly to its convenience. This term includes such 
qualities as cleanliness in handling and use, absence 
of corroding effects on the vehicle and fittings, and the 
readiness with which it can be dispatched for use to 
localities where icemaking plant could not be economi- 
cally operated. Solid CO, is supplied by certain 
chemical firms in the form of 10-in. cubes weighing 
about 50 Ib. each, or of cylinders, about 6 in. diameter, 
weighing about 25 lb. each. The former is the more 
generally convenient shape for railway transport 
refrigeration, the usual practice being to fit the vehicle 
with two to four bunkers, each holding two or more 
50-Ib. blocks, the total refrigerant capacity depending 
on the requirements of the traffic to be carried. The 
main design features of the bunkers are the heat- 
insulating top and side walls and the evaporator plate 
comprising the floor, made of a rustless, good heat- 
conducting metal like aluminium. This arrangement 
is designed to promote a constant rate of sublimation. 
Apart from relatively small insulation losses, all the 
heat is transferred to the block of CO, through its 
lower face, which maintains a uniform ‘area as the 
vertical thickness of the block is reduced by subli- 
mation. The evaporator plate extends on either side 
of the bunker and its area governs the rate of 
refrigeration. 

The physical problems connected with CO, refri- 
eration will be evident from the foregoing description. 
'hey comprise the determination of bunker capacity 
ind size of evaporator plates to meet the given con- 
litions. For the insulated bunker walls a material 
offering a certain amount of structural strength is 
lesirable, and insulators like balsa wood and expanded 
ebonite are used with success. The location of the 


bunkers near the roof of the vehicle is an obvious 
means of assisting the circulation of cold air round 
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the goods, but the question of the best position of the 
bunkers in relation to the plan of the vehicle is settled 
by the need for headroom for the operatives, and the 
bunkers are consequently placed at the ends or in the 
corners. The main problem, however, is the economic 
one arising out of the cost of solid CO,, which is con- 
siderably (about five times) more than that of ice, 
even in relation to refrigerating effect. As an alterna- 
tive to either of these methods of refrigeration, the 
use of mechanically refrigerated vans offers attractive 
possibilities where large, regular loads are to be trans- 
ported long distances under fairly stringent limitations 
of temperature. These conditions, notably the long 
duration of transport, are seldom encountered in 
Britain, but, with a view to possible future develop- 
ments a comparison between mechanical and CO, 
refrigeration is projected by means of two similar 
vans, one provided with a Diesel-driven methyl- 
chloride plant, the other fitted with CO, bunkers. 
To ensure a fair trial, preliminary experiments are 
now being made, with three vans fitted with different 
thicknesses of insulation, to ascertain the most econo- 
mical thickness for the proposed service. For the CO, 
van, aluminium foil, for reasons previously mentioned, 
is being used, but it may be that cork insulation, with 
its equally low thermal conductivity but higher specific 
heat, will prove more valuable for the mechanically 
refrigerated van, inasmuch as the thermal storage will 
be greater in the event of failure of the compressor 
en route. It is of interest to observe that, in general, 
the moderate structural strength of slab cork offers no 
inducement to its use in preference to such a material 
as aluminium foil having no allowable strength, the 
scantlings of railway vehicles being made the same in 
either case. 

An important proportion of the foregoing work 
arises in connection with the transport to London and 
the South of England of fish from Aberdeen and other 
parts of Scotland. In the case of cured fish, much of 
which is handed to the railway straight from cold 
store, the major problem is that of maintaining the 
product economically at the requisite low temperature. 
The fact that the fish is actually frozen disposes of one 
of the difficulties which occur with fresh, wet fish, 
namely the necessity of maintaining the fish in moist 
condition. Solid CO, has a drying effect since the 
moisture in the air in its neighbourhood is continually 
being condensed at the low temperatures attained 
locally. It appears necessary, therefore, to continue 
the old-established practice of packing ice along with 
the fish in boxes. Experiments are, however, in 
progress to ascertain whether provision of some CO, 
refrigeration in addition to water ice in contact with 
the fish may not be found worth while as a means of 
extending the period before the ice melts and if possible 
ensuring that some ice shall remain along with the 
fish to preserve it during the time which elapses between 
discharge from the railway van and sale at the market. 
An opportunity for assisting the Torry Research 
Station with other experiments bearing on this problem 
has also recently occurred. 

The use of solid CO, refrigeration raises additional 
problems, usually in connection with its low tempera- 
ture or with the effects of the gas evolved during the 
process. In the transport of soft fruit, for example, it 
is important that the temperature of the fruit should 
never fall below about 34 deg. F. Since the temperature 
of solid CO, in a closed bunker is of the order — 109 deg. 
F., the danger of freezing the fruit nearest the bunkers 
calls for precautions in packing the fruit, and for 
some means of circulating the mixture of air and CO, 
inside the van or container. The design of some 
device to produce such a circulation without admitting 
warm air from outside or utilising any source of elec- 
trical power which would heat the interior, will need 
careful consideration. The danger of freezing soft fruit 
would be greater than it is but for the high specific 
heat, which follows from the fruit being very largely 
water. For the same reason, however, a large amount 
of water is abstracted from the fruit and deposited as 
a thick layer of frost on the conductor plates under 
the CO, bunkers. How far this deposit reduces the 
heat transmission to the refrigerant is a matter which 
is to be investigated in the near future, and the results 
obtained will indicate the necessity or otherwise of 
taking steps to prevent or reduce frost formation. 

A somewhat more serious influence of CO, occurs with 
the transport of milk in cans. Experiments have 
shown that in refrigerated vehicles where the gas from 
solid CO, sublimes directly into the interior of the 
vehicle, an appreciable concentration of gaseous CO, 
(up to 25 per cent.) may be present in the internal air. 
Under these conditions, some solution of CO, takes 
place in the milk carried in cans with loose fitting lids, 
and measurements have shown that as much as 
0-055 gramme of CO, per 100 milli-litres of milk may 
be absorbed in the course of a 12-hour journey. This 
CO, is removed by pasteurisation, and even with 
unpasteurised milk is not injurious to health so far as 
is known. On the contrary, it probably has a beneficial 





| effect in delaying bacterial deterioration. Neverthe- 
less it does, when present in sufficient concentration, 
impart a just discernible taste to the raw milk, and in 
any case is not (although of course it could be) dis- 
tinguished from lactic acidity by the analysts upon 
whose report the milk is accepted or rejected for retail 
distribution. It thus becomes of importance to 
prevent the gaseous CO, from coming into contact 
with milk and experiments on various means of achiev- 
ing this object are at present in progress. In the first 
place, it was ascertained that no appreciable solution 
of gaseous carbon dioxide occurred with milk in cans 
of recent design having close-fitting lids. It is 
necessary, nevertheless, to provide for the great number 
of old-fashioned conical cans, with loose fitting lids, 
still in use, and very successful trials have been made 
in which such cans had various grades of so-called 
“water-proof”? paper and cellophane covering the 
lids, and tied round the necks of the cans with string. 
This device was completely successful in preventing 
acidity when the milk was carried in a closed van in 
an atmosphere highly concentrated with gaseous 
carbon dioxide. It offers the further advantages of 
excluding dust and bacteria from the milk. Practical 
trial has shown that the cheapest quality of suitable 
paper will withstand reasonable handling and a normal 
amount of splashing with milk without becoming 
uselessly porous. Further trials are to be carried out 
to find whether paper-covered milk cans can be success- 
fully refrigerated by broken solid carbon-dioxide placed 
on the lid. Provided no acidity is imparted to the 
milk, this is an excellent method of refrigerating milk, 
utilising the refrigerant to the best advantage, and dis- 
pensing with the cost of bunkers for the solid carbon- 
dioxide. As an alternative to the foregoing pro- 
cedure, trials are to be made with two experimental 
insulated vans in which the solid carbon dioxide 
bunkers are fitted with pipes to convey the gas out of 
contact with the milk cans, in one case into the space 
insulated with aluminium foil and in the other into the 
open air. The latter alternatives offer some ad- 
vantages in convenience and rapidity of loading and 
dispatching milk, but they involve a loss of about 
10 per cent. in refrigerating effect and somewhat 
increased cost of construction of the vehicle. Only 
after prolonged trial will it be possible to ascertain the 
most economical system. 

The transport of cream calls for somewhat different 
treatment from that of milk, inasmuch as an important 
proportion of the cream traffic is conveyed in isolated 
cans in guards’ vans. For such cans an insulating 
cover has been designed to give a heat transmission 
of about 1,000 B.Th.U. for a 12-hour journey on 
an average summer day. In conjunction with these 
covers, the economics of two modes of refrigeration 
are being studied. One consists in placing about 3 Ib. 
of broken solid carbon dioxide on the lid of the cream 
can, underneath the cover. The other is the use of 
eutectic inserts, i.e., sealed vessels of tinplate, con- 
taining freezing mixture, of a shape to fit inside or on 
top of the cream cans. The inserts have a definite 
sphere of utility with cans the lids of which are of such a 
shape as to make broken carbon dioxide difficult to 
retain in position. Both these refrigerating methods 
have given excellent results so far as concerns the 
temperature of the cream, although it has been estab- 
lished that inserts fitting inside the lid of the can give 
better results than those placed on the lid outside. 
A good deal of further work is necessary to determine 
the optimum size of insert and to decide on the design 
of freezing chamber suitable for installation at dairies. 
Experiments on freezing times are at present in pro- 
gress. Further trials with solid carbon dioxide and 
different types of insulating cover will also be necessary, 
since there will almost certainly be scope for both types 
of refrigeration, dependent on the types of can in use, 
and the facilities for freezing inserts or acquiring small 
quantities of solid carbon dioxide at the dairies and 
dispatching stations. 

Within the limits of a short paper it is possible to 
give only the barest indications of the range of pro- 
blems presented by the development of railway re- 
frigerated transport, and of the diversity of the factors 
which affect their satisfactory solution. Sufficient 
has been said, however, to make it abundantly clear 
that the London Midland and Scottish Railway Com- 
pany is fully alive both to the opportunities and to the 
responsibilities of transporting food products. 

Acknowledgement is gratefully made to the London 
Midland and Scottish Railway Company for permission 
to read this paper ; and also to Messrs. Imperial Chemi- 
cal Industries, Limited and to Messrs. Alfol Insulation, 
Limited, for help received. 








Tue Borers or H.M.S. “ Grenvirie.”—H.M.S. 
Grenville which is being built by Messrs. Yarrow and 
Company, Limited, Scotstoun, Glasgow, for the British 
Admiralty, will be fitted with the latest type of side- 
fired Yarrow boilers. This type has been fitted in a 





number of large liners, including the new Cunarder. 
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THE LATE MR. JOSEPH FRANCIS. 


Tue death of Mr. Joseph Francis, which occurred 
at his home in Golders Green on September 14, removes 
an engineer who was well known in connection with 
London's water supply during the latter portion of the 
last, and the early years of the present, centuries. Mr. 
Francis, who wasin his 89th year, was the last Chief Engi 
neer of the New River Company, the oldest of London’s 
water-supply undertakings, which was acquired, along 
with other water companies, by the Metropolitan 
Water Board in 1904. He was, for 47 years, in the service 
of the New River Company, and, for over 20 years, 
was responsible for the design, construction, and 
maintenance of works of supply, his company supplying 
nearly one-quarter of the population of London at 
that time 

Until 1896, the New River Company had derived its 
water entirely from the River Lee and from wells in 
the valley of that river. In that year, however, 
they became associated with the Grand Junction and 
the West Middlesex Water Companies in the construc 
tion of the Staines reservoirs to receive water from the 
River Thames. Under Act of Parliament, each of the 
companies became entitled to 11% million gallons of 
water a day from that source, and, in order to bring 
the supply to the New River Company's area, which 
comprised the City and the North of London, the Staines 
Reservoirs Communication Works were authorised in 
1897. These involved the construction of subsiding 
reservoirs at Kempton Park, filter beds and pumping 
tations, and the laying of large mains in a more or 
less direct route, and across several canals and main-line 
railways, to Fortis Green, Finchley. The carrying 
out of this scheme was in the hands of Mr. Francis; 
it occupied nearly eight years and cost a million and a 
quarter sterling. He remained with the Metropolitan 
Water Board until the scheme was completed and then 
went into private practice in Westminster for a time. 

Mr. Francis was actively associated with the Balfour 
and Llandaff Royal Commissions of Inquiry into the 
supply of the Metropolis, and was a principal witness 
in both Commissions. The evidence given by him 
before the Court of Arbitration, which dealt with the 
pure hase of the London water undertakings at the 
inception of the Metropolitan Water Board in 1902, 
was given public appreciation by Sir Edward Fry, the 
President of the Court. Mr. Francis became an associate 
member of the Institution of Civil Engineers in 1880, 
and was transferred to full membership in 1883. 








Tur Trarsine or Art Strupents ror INpusTRY 
The closing date for sending in essays, on “ Training 
Art Students for Industry and Commerce,” for the 
travelling scholarship and money prizes of 501., 101. and 
M., offered to art teachers by the Council of the Royal 
Society of Arts, is October 31. Full particulars of the 
conditions can be obtained from the secretary of the 


Society, John-street, Adelphi, London, W.C.2 
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THE STATUS OF SCIENCE. 

MANKIND owes its material comforts, its con- 
veniences, its possibility of employment and, 
indeed, in this country at the present time, its 
existence, to science and that which science has made 
possible, and yet to the average man science is a 
closed book or, at best, a sort of conjuring trick. 
This paradox has frequently been commented on 
and the possibility of bringing about some improve- 
ment discussed. The matter is, at bottom, one of 
education—both of the child and the adult ; science 
is badly served by both the lay Press and by our 
schools and universities. The charge against the 
Press requires neither explanation nor defence ; but 
in view of the scientific equipment at many of our 
colleges and the money spent on teaching science, 
the latter part of the charge may appear exaggerated. 
The essential fact is, however, that our educational- 
ists have not produced a general public with a 
scientific outlook, nor one with any real grounding 
in the scientific idea. To one who draws his culture 
from the more irresponsible part of the lay Press, 
science is a sensation or nothing. To the general 
educated public, it is something verging on the 
incomprehensible and not very interesting. 

Although this subject has frequently been dis- 
cussed, it is yet far from exhausted. Frequently 
the state of affairs is merely deplored, but not always, 
and the last few weeks have produced two acute 
and constructive criticisms. Mr. H. T. Tizard’s 
Presidential Address to the Educational Science 
Section at the recent meeting of the British Associa- 
tion was a valuable contribution to the subject. 
Mr. Tizard, who entitled his address ‘‘ Science at 
the Universities,” did not directly treat the question 
as we have raised it, but many of his remarks have 
immediate bearing. The other contribution to 
which we would refer is Sir Richard Gregory’s 
Presidential Address to the Association of Special 
Libraries and Information Bureaux, delivered at 
Oxford on the 2lst instant. This address was 
entitled ‘‘ Science in the Public Press,” and directly 
raised the question of the present unsatisfactory 
treatment of science in the lay newspapers, dis- 
cussing possible remedies. 








which science occupies in the educated and semi- 
educated worlds is very unsatisfactory, as was 
illuminatingly illustrated by these speakers, it is 
possible that amelioration, if not even elimina- 
tion, of the present undesirable state of affairs, is 
nearer than some of its critics are inclined to allow. 

Essentially this matter is one of status. In the 
educational world science is held to be in some way 
inferior to history or the classics as a mental training. 
This is particularly the case in our public schools and 
older universities. Mr. Tizard relates that when he 
was at school there were “close” scholarships to 
Oxford and Cambridge, but that he was early given 
to understand that they were not available for boys 
on the science side. This regulation was altered soon 
after he left, which is a sign of grace, but the point 
of view which the regulation indicated is far from 
being generally abandoned even now. It is still 
desirable for students at the older universities to 
graduate on the “arts” side if they are aiming, 
for instance, at one of the better posts in the 
Foreign Office or wish to obtain an entry into the 
Diplomatic Service. The reason for this is an 
historic one. A type of training and a point of 
view which have centuries of experience and success 
behind them have a natural faith in their own 
superiority and are certainly not likely to see 
immediate reason why they should give way to a 
newcomer who talks an incomprehensible jargon and 
appears to have undesirable connections with trade 
and commerce. When most of the key positions 
are held by representatives of the old tradition, it 
must be a matter of many years before any kind of 
ia ree can establish himself even in the outworks. 

Although from the point of view of the scientific 
worker this state of affairs is unsatisfactory, he need 
not despair. As Mr. Tizard says, he can take heart 
from the thought that his is a living subject, which 
will assuredly become the basis of all good education 
as time goes on. We would go further and say it is 
already becoming that basis. The classical tradition 
is fighting a rearguard action and although science 
and the scientific point of view have not yet estab- 
lished the position they merit, they are advancing 
every day. In the course of a Friday evening 
discourse at the Royal Institution last winter, Mr. 
Charles Morgan, who certainly cannot be taken to 
represent science in any way, said ‘“ The acknow- 
ledged leaders of thought to-day are beyond 
question the men of science, the economists, the 
biologists, the sociologists and the political theorists. 
These are the modern hierarchy, and all over the 
world the most intelligent and vital members of the 
younger generation sit at their feet.” In such a 
condition the present position of science cannot 
endure indefinitely. Ultimately ‘“‘the acknow- 
ledged leaders of thought ’’ will dictate the scale of 
values, and science will fully achieve its proper place 
alongside the classics as a mental training and a 
culture fitted for an administrator or the leader of a 
people. In view of the task, the pace is not slow. 
It is now many years since an engineer was made 
general manager of a large English railway, with 
the implied admission that it was not a disad- 
vantage, as had previously been supposed, for a man 
in control of a great scientific organisation to have 
some scientific knowledge, and now Mr. Tizard tells 
us that we actually have a Cabinet containing two 
Ministers with science degrees. 

It will be no great number of years before it is 
generally recognised that a broad training in science 
is in every way as adequate a basis of culture as a 
broad training in the classics. As Mr. Tizard says, 
“can it justly be argued that the young scientist 
who has little or no knowledge of history is more 
ignorant than the young historian who has no 
knowledge of science ?”’ While Sir Richard Gregory 
says: ‘‘ We should be sorry to suggest that specialised 
instruction in science should be forced upon every 
student in school or university—though that would 
only be following the classical tradition—but we 
do urge that no one to-day can justly claim to have 
had a liberal education without having been intro- 
duced to the methods of scientific inquiry.’””’ We go 
further than Sir Richard in this matter, and contend 
that no one should obtain a degree of any kind 
without some training in the methods of science. 
We have dealt with this subject more than once 





Although the position | 


before. Writing in our issue of July 3, 1931, when 
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dealing with the History of Science and Technology | &c. This is a valuable suggestion. In connection 


Congress then meeting in London, we said, 


“ one | with it, it is interesting to note that there is already 


may begin to dream of the time when arts students | a course on the History and Method of Science 


at our older universities shall be compelled to take 
some one science subject in their first year, or to 
such an extent as is necessary to give them some 
conception of the scientific point of view. One 
has heard much of compulsory Latin for science 
students in the past. It is important, but 
has little educative weight compared with compul- 
sory science for arts students.” 

It might appear that little progress has been 
made since this was written, but when Mr. Tizard 
tells us that of the 50,000 students in the universities 
of Great Britain, half are studying some form of 
natural science, and when Mr. Charles Morgan, 
speaking as an arts man, tells us that scientists 
form the modern hierarchy, we may consider 
ourselves to be moving towards the position in 
which the status of science will be level with that 
of the classics, and in which a solution of Sir Richard 
Gregory's problem of science in the public Press 
will follow as a by-product. For the treatment of 
science in the lay newspapers is but a reflex of the 
status of science among the general educated classes 
of the country and, as that status improves, so will 
the importance attributed to the subject by news- 
paper proprietors increase. Slowly, and as a matter 
of mere arithmetic, following the change in the 
basis of education which is going on, men with 
some scientific training will ultimately come into 
control of some of our newspapers and will, perhaps 
unconsciously, alter their outlook on scientific 
affairs. Admittedly, the editor of a daily newspaper 
does not write much of the mafter appearing in it, 





available at University College, London; it may 
be commended to arts students. 








EXPERIMENTAL WORK ON ROADS. 


Roav-MAKING has been raised to its present high 
standard mainly by a long process of trial and error, 
and it is not probable, therefore, in spite of the 
changes of the past ten or fifteen years, that the 
world will be startled with any revolutionary ideas, 
resulting from experimental work. Research work, | 
howbeit, is essential to ensure that materials avail- 
able are put to the best possible uses, instead of 
only serving reasonably well, that the most improved 
materials and methods of preparation are dis- 
covered, and that after-treatment of the structures 
themselves shall be such as to result in the maximum 
of service. Only by such means of careful investi- | 
gation can it be ascertained whether the materials 
employed are being used to the utmost advantage, 
or whether changes might be instituted in practice 
the better to attain that much-desired objective. | 
It is unfortunate that in this sphere work involves 
long and tedious observations over a period of years. 
This fact, however, has to be accepted, and it is 
satisfactory that it is being faced in a thoroughly 
systematic manner by the Experimental Work 
on Highways (Technical) Committee. The latest | 
report on the subject, entitled Experimental Work 
on Roads, recently published by H.M. Stationery 
Office, at a price of 1s. 6d. net, reviews work covered 
in the year 1933. There is nothing spectacular in 


but he controls its selection and the selection of his | the record, but there is evidence of steady progress 
staff, and when editors have some conception of| by long-continued observation, and the deductions 
science themselves they will consider it necessary | based upon these indicate the tendencies which time 


to treat the subject rather more seriously. 

Sir Richard Gregory says: “* In the,whole kingdom 
there are apparently not a dozen daily papers 
which have on the editorial or reporting staffs a 
single member with a science degree, or even with 
sufficient elementary knowledge to pass a School 
Certificate examination in General or Every-day 
A study of the lay press may suggest 
that Sir Richard is unduly kind in suggesting that 
even a dozen papers come up to this standard, but 
even so we doubt if science is treated, relatively, so 
badly as Sir Richard suggests. It is doubtful if 
some of the scientific is much worse than 


Science.” 


* news” 


|as all know, of great magnitude. 


will probably develop. Knowledge is being accu- 


| mulated, and with further additions from time to 


time, will provide the basis for future practical 
construction, so as to ensure that the utmost return 
is obtained from the sums now expended, which are, 


Prior to the year’s activities dealt with in this| 


|report, the experimental work in this field was} 
| carried out by the Roads Department of the Ministry 


lof Transport. 


The investigations are now dealt 
with in two sections. The purely laboratory work | 
has been handed over to the Department of Scien- | 


| tific and Industrial Research, while the responsi- 


what passes for information and comment on, for | 


instance, foreign politics and international affairs. 
None the less, as Sir Richard says, daily newspapers 
consider it necessary to have special staff members 
to deal with football, music, racing, &c., and it is 
certainly desirable that science and all it stands 
for should have at least the same attention. He 
gives some information Service of 
Washington which supplies a reliable science news 
service to about one-fourth of the newspaper readers 
of the United States. In spite, however, of its 
large clientele, it is not self-supporting, so that it 
is not surprising to learn that a similar service 
instituted by the British Science Guild had to be 
abandoned for financial reasons. 


about Science 


Such a service as this, if it could be successfully 
maintained, would certainly be of value in giving 
the public some information about scientific matters 
in a manner neither silly nor inaccurate, but it 
could not in itself alter the mental attitude of the 
directors of the daily Press to the extent of giving 
them a scientific outlook on life and affairs. The 
achievement of this condition is, we are convinced, 
but a matter of time, but if some such scheme as 
that outlined by Mr. Tizard could be put into 
operation, that time might be greatly shortened. 
He proposes a university course in science as a 
basis of a liberal education, and as a preparation 
for after-life in many spheres of human activity, 
exactly as classical training is now considered to 
form such a foundation. The suggestion is not the 
training of specialists. Machinery for that is 
already in operation and working well. The 
proposal is for general traming covering such sub- 
jects as the philosophical background of science ; 
its history; the history of social development ; the 
applications of science to industry, agriculture and 
medicine ; the problems of population and health, 


bility for the conduct of tests on roads under normal | 
traffic conditions has been put into the care of the 
Experimental Work on Highways (Technical) 
Committee mentioned above. This body is com- | 
prised entirely of representative engineers, under | 
the chairmanship of Major F. C. Cook, and this of 
itself should ensure close association with the road- 
makers. The report referred to is the first presented | 
by this new organisation, and deals entirely with 
experience gained with experimental sections of 
roads constructed in various parts of the country, 


| covering the use of concrete, surfacing tests, tar and 


| impact. 


bituminous road surfaces, surface dressings, and 
It may be noted, in passing, that the 
number of local authorities taking part in this 
experimental work has been substantially increased 
in 1933, and that the Lancashire County Council 
consented to co-operate by laying down suitable 
trial sections on a portion of the new Liverpool- 


| East Lancashire arterial road. 


Observations made on the experimental road 
at Harmondsworth, to which reference has been 
made on previous occasions in these columns, and 
which has been in use for four years, have substan- | 
tiated the conclusions already reached, with the 
exception that the part where the road slab was of 
6-in. concrete with double reinforcement now showed | 
rather more cracking than was experienced with | 
the similar slab construction of 8-in. thickness. In 


| addition, recent observations show that plain con- 


crete—that is, unreinforeed—of wet consistency, 
and laid upon a waterproofed subgrade, revealed 
the greatest length of longitudinal cracks per 100 ft., 
as well as the greatest length of cracks transversely. 
In Glamorgan trial lengths of road, the one at 
Rhigos and the otherat Caegarw, have been laid down 
for the purpose of demonstrating the behaviour 
of concrete under two widely differing climatic | 
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conditions m the same county. The former section 
is exposed to severe frosts and cold mists in the 
winter, while the latter, being near the sea and 
protected by mountains from the north is subject 
to much milder conditions. At Caegarw, where the 
road is partly on an embankment of red marl 
subsoil, early observation disclosed abnormal deflec- 
tion, presumably due to settlement. Tests, with 
the passage of a 10-ton roller, disclosed a deflection 
of 2-2 mm. at the corner of the slab adjacent to 
the verge, a result nearly three times as great as 
had been found anywhere previously. Under- 
pinning was resorted to, with a fairly dry concrete 
made with Pennant sandstone, Holm sand and 
aluminous cement, well rammed. On bringing the 
road again into service, the maximum deflection was 
found to have been reduced to a tenth of its former 
value. Later examination showed that the bitumen 
used at Caegarw for jointing had failed to adhere to 
the concrete, and could be pulled away easily with 
the fingers, a fault not experienced on the other 
section laid under much more severe climatic 
conditions. An interesting development of recent 
years—namely, the use for surfacing work of cement- 
bound macadam, the feature of which is the binding 
together of road metalling by a strong cement 
mortar—was put to test on a section of the London- 
Exeter road in Wiltshire. Although the time which 
has elapsed since the completion of the treatment 
has not yet been sufficient for final conclusions to 
be drawn, it already appears that for successful 
working particular attention must be paid to the 
thickness of courses, the consistency of the mortar, 
the size of the aggregate, the degree of rolling, and 
the treatment of the expansion joints. In the wide 
field of all the work on other experimental sections 
of road throughout the country, it may be said, in 
general, that the observations made in 1933 confirm 
those of earlier tests. 

As recorded in ENGINEERING, vol. cxxx, page 564, 
11 experimental lengths were laid during the summer 
of 1930 on the Kingston By-pass, to compare the 
life, cost of maintenance, and anti-skidding properties 
of different types of tar and bituminous road carpets, 
sarrying fast and heavy traffic. The summer of 
1933 was exceptionally warm, and had a marked 
effect on several of these sections. This, and the 
effect of the traffic, had improved the appearance 
of parts of this road by the healing of surface voids 
and other defects. Skidding tests had disclosed 
certain changes, but in general their magnitude was 
still small. 

Tar and bituminous road surfaces have been laid 
down in ten counties for the full investigation of their 
properties. The work being carried on is of great im- 
portance to almostevery partof the country ; agreat 
variety of methods has been adopted. In Yorkshire, 
on an experimental section of the Great North-road, 
near Aberford, it had been found necessary after 
one year’s service to dress surface which had origi- 
nally been sealed with bitumen emulsion. In 
the parts referred to whinstone and slag aggregate 
had been employed. In all other cases, whether 
the work is intended to determine the nature of 
the necessary foundations, the suitability of different 
types, forms and sizes of aggregates, the relative 
merits of tar and bitumen, or for the determination 
of weathering characteristics, it can be said that 
steady continued progress has been made. 





Surface dressing involves so many factors which 
cannot easily be controlled that the Committee has 
wisely decided not to undertake further experiments 
until the results of work put in the hands of the 
laboratory staff has been made available. In the 
meantime it has been considered that advantage 


| might result from collecting information regarding 


current practice from road engineers. Observation 


'was therefore instituted on a number of selected 


roads which are being dressed by the surveyors 
concerned in accordance with normal practice, and 
an appropriate questionnaire has been issued, the 
co-relation of the information thus procured being 
now in hand. It appears that one of the factors of 
particular importance in surface-dressing work 8 
the amount of moisture contained in the chippimgs, 
especially in the case of gravel. It has therefore 
been suggested that on certain sections of the roads 
the effects of dried and heated chippings, in addition 
to those taken from the roadside heaps, should be 
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investigated. This work is now in progress in 
Hampshire, Oxfordshire, Herefordshire, and Mid- 
lothian. 

The study of the effect of impact has been con- 
tinued with the apparatus devised specially for the 
Committee. Series of tests were conducted during 
the year on the experimental part of the Kingston 
By-pass. To eliminate the effects of variations in 
surface irregularities a standard obstacle, consisting 
of a beam 9 in. in width and | in. thick, was used. 
The tyres employed were 38 in. by 9 in., inflated to 
a standard value of 85 lb. per square inch, and the 
speeds were carried up to 21 m.p.h. It was found 
that the impact ratio rose continuously with the 
speed, and attained a value of 2°41 at the maximum 
value at 21 m.p.h., at which point it was still rising. 
Further tests with the same obstacle on the concrete 
surface at the north end of the By-pass, and also 
on the concrete surface of the Hampton Court- 
Esher road, showed maximum values for the impact 
ratio of 2-33 and 2-15, respectively, the curves in 
each case giving peaks at 17-5 m.p.h. It should be 
borne in mind that these lower maximum ratios 
refer to the actual blow given to the concrete surface 
of the road, and that it is probable that in the 
transmission of the blow through the carpet, as 
in the Kingston By-pass tests, part of the energy is 
absorbed by the carpet, with a corresponding 
reduction, of course, in that transmitted to the 
underlying concrete foundation. 








THE BRITISH ASSOCIATION 
MEETING AT ABERDEEN, 
SECTION G.—ENGINEERING. 
(Continued from page 311.) 

INVENTION AND Economic RECOVERY. 

THE meeting of Tuesday morning, September 11, 
commenced with a paper by Professor Sir James B. 
Henderson, on “The Development of Invention 
as a Stimulus to Economic Recovery.” We reprint 
this paper on page 327 in this issue. It was read 
in full by the author. 

Sir Josiah Stamp, G.B.E., who was invited by 
the chairman, Professor Baily, to open the dis- 
cussion said that undoubtedly one of the critical 
points of the development of industry was to 
get the gestation period of an invention as short 
as possible. It was shortening, as compared with 
a century ago, but was still one of its weakest 
points. It was difficult to say when an invention 
commenced to be self supporting, as there was 
often a long period of partial yield. As an old 
Inland Revenue man, he had still a lively con- 
sciousness of the difficulties involved in the author’s 
suggestion that the State should agree to forgo 
income-tax upon the expenditure on _ scientific 
research and development up to the commercial 
stage of an invention. He agreed, however, with 
the principle that there should be no taxation 
until an invention commenced to be profitable, 
but thought it would be impossible for an Inland 
Revenue officer to say what was an invention. It 
might be possible to claim on a new ship, for 
example, incorporating new ideas. It would be 
necessary for the Inland Revenue Department to 
have the advice of a scientific body to say which 
was an invention, an innovation, or an improve- 
ment. While there were these practical difficulties, 
the theory was excellent. Continuing, Sir Josiah 
said he did not know if the author had in mind the 
avoidance of economic waste involved in small 
attempts to develop inventions. A big concern 
could carry an invention for a long period, as was 
necessary, because there might be a period of delay 
and prejudice arismg from the unknown fancy of 
the public. As an example of this, he instanced 
the Zip fastener, which he said, “ fiddled along” 
lor years before it really came to life, and assumed 
the dimensions of a commercial success. It was 
difficult to carry such inventions until they became 
“ commercial proposition. It was quite another 
thing to produce an article which the public required 
ata lower cost; that was a matter of internal 
economics in the industry itself, and could be 
legislated for. He thought it would be a serious 
thing to trust inventions only to big concerns, the 
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would hesitate to introduce a new invention which 
would lead to the scrapping of the plant. An 
invention might lead to a real loss of capital. A 
steamer, for instance, might be built, and a year 
or two later one would be constructed with various 
improvements. The public would flock to the 
newer vessel and thus there would be premature 
obsolescence due to a marginal advantage. In 
conclusion, Sir Josiah said he thought some slowing 
up or control was needed. 

Wing-Commander Cave-Brown-Cave, the next 
speaker, said he had recently had a certain amount 
of experience in seeing the inventors of silencers, 
and could not help being impressed with the amount 
of wasted effort and with the mechanical ingenuity 
displayed. Ifit were possible to institute an organi- 
sation to explain to inventors what was needed, 
they would know what to do and could direct their 
ingenuity along useful lines. We should thus 
obtain more useful inventions than at present, but 
that would only take the invention to the stage at 
which the expert would say that it was promising. 
It was difficult to establish an exchange between 
inventors and capitalists and to advise the capitalist 
which was a promising invention. The question of 
inventions had been tackled by the Institution 
of Mechanical Engineers, who had set up an Inven- 
tions Advisory Committee which, he understood, 
gave advice to inventors ; the ground was delicate, 
but the Committee was doing its best to assist. 
One point referred to by the author was the difficulty 
of trying out an invention. The elimination of 
small defects was a difficult part of engineering 
work, but care in trying out might prevent waste 
of effort. 

Professor B. P. Haigh said that the author had 
stated that it was more easy to find 25,0001. for 
the operation of an invention than 5,000I. for its 
development. He thought the truth was that 
those who had formerly found the money had often 
lost it and were getting either scarcer or wiser. 
What chance, he asked, was there for the investor 
to form an accurate judgment of an invention. He 
had no training in science himself, and if he em- 
ployed experts, he did not always get value for 
money. Professor Haigh thought, however, that this 
matter would put itself right as men were now 
being turned out who did know the principles of 
science. If an invention in defiance of the second 
law of thermodynamics were put before these 
men, they would not fail to turn it down, as had 
sometimes been the case in the past. 

Dr. S. J. Davies said he could confirm what 
Professor Haigh had said. In the post-war boom, 
a number of men set up as company promoters and 
formed companies on every excuse, which took up 
worthless inventions so that the capitalist lost 
money and became more conservative minded. 
The present tendency was for expert advice to be 
sought more than formerly, but there was still the 
danger that the company promoters would set up 
any company, whether it was likely to be successful 
or not. In such cases, if the expert gave a negative 
report, it was received with disfavour, but a positive 
report was always welcomed. He had been interested 
in Professor Haigh’s reference to the second law of 
thermodynamics, as in his own experience he had 
encountered cases of attempts to develop ideas 
which men with any training would have rejected 
at once. It had been said that there was now a 
tendency to educate too many engineers, but Dr. 
Davies’ view was that too few were being produced 
in this country. More mechanical engineers 
educated in the fundamentals of engineering 
science, he said, were wanted. 

Mr. Howard Cheetham said that the paper 
suggested the formation of committees to stimulate 
the foundation of new industries, but he thought 
this would be hopeless, owing to the reluctance to 
the introduction of new inventions. Colonel 
Newcombe referred to the manner in which inven- 
tions in the building trade were hampered by the 
Building Acts, revision of which, he said, would 
give more scope to inventors. He knew of an 
invention which would reduce the cost of living in 
a house, but it could not be taken up owing to the 
Building Acts, and invention was hampered in that 





(Economic Science and Statistics), whose name did 
not transpire, said he had been trying to make up 
his mind whether we ought to stimulate invention 
or to try to keep down the pace. As long as matters 
depended upon the whim of the consumer much 
obsolescence of plant and economic waste would 
result. It was clear, however, that it was desirable 
to stimulate inventions which would hasten economic 
recovery. The economist felt the need for greater 
understanding between the expert and the economic 
adviser, with the object of finding what was really 
wanted. One difficulty was that, at the present 
time, we were suffering from general depression, 
which was primarily due to causes independent of 
technical inventions. In the midst of depression, 
in an unco-ordinated system, various industries 
stimulated their research departments to reduce 
costs, and this had the effect of accentuating the 
generaleconomic problem. Invention had been said 
to cause unemployment, but he was convinced that 
under normal conditions invention was definitely 
tending to reduce unemployment. Technological 
progress was not the cause of economic depression, 
but it was desirable to find some means for con- 
trollmg invention to avoid economic waste and 
to diminish unemployment. 

Professor B. W. Holman said there were two 
classes of invention, one which economised in labour 
and the other which produced obsolescence of plant. 
No exact data were available to assist us in deter- 
mining when unemployment was caused by the 
introduction of machinery. Such introduction 
might result in great profit to the company con- 
cerned, but the profit was not all that it appeared 
to be, because the workers displaced had to be 
supported. There should, he thought, be some 
form of industrial bureau to determine whether an 
invention would be profitable to the community or 
not. The other type of invention was more preva- 
lent. This type was often not perfected because 
of the disorganisation of the company it would 
cause. It was therefore put into “cold storage.” 
He mentioned, in this connection, the invention of 
an electric rock drill which, he said, would eliminate 
the noise of the exhaust from rock drills operated 
by compressed air. A considerable sum had been 
spent in bringing this invention to the commercial 
stage, but it was found that no one wanted it. In 
conclusion, he wished to stress the desirability of a 
bureau of industrial economics from which informa- 
tion on such matters could be obtained. 

In summing up the discussion, Professor Baily 
said he thought the points raised would extend to 
nearly all sections of the Association, but the two 
main points were the slowness of adoption and 
the rapidity of supersession. At present, he said, 
an invention might have only a short life before 
some one invented something better, and it was 
impossible to foretell this. Many of Ferranti’s 
inventions were before their time and he made 
nothing from them; it appeared that the more 
interesting scientific inventions were the useless 
ones. Ferranti, however, got a good return for his 
minor inventions. Professor Baily thought perhaps 
too much sympathy was wasted on the poor private 
inventor. He wasa happy man, and it was desirable 
to keep him alive. He sowed the seed which others 
picked up and made to grow. Many inventions 
were, however, more ingenious than profitable. 
Professor Sir James B. Henderson then made his 
reply. His theme, he said, had been the reduction 
of unemployment by engineering means, and he 
thought that the views of engineers on this matter 
might be useful. It was difficult to deal with 
inventions broadly. Sir Josiah Stamp, of course, 
thought in terms of big corporations, but these were 
against inventions to a certain extent. They main- 
tained research departments which might be 
finishing a research on something just entering on 
the commercial stage. Expenditure was limited, 
and if a new invention affecting the matter were 
submitted to the corporation it went to the research 
department for report, and was naturally turned 
down. When an invention was rejected in this 
way the inventor had great difficulty in getting 
anyone to look at it. He knew of corporations 
that bought up inventions which would interfere 
with their methods of manufacture and kept them 
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date. Sir Josiah Stamp, he thought, was unfor- 
tumate in his reference to the Zip fastener. This 
had been put on the market too soon, and a large 
proportion of the fasteners, at first, did not work 
satisfactorily. The invention was intrinsically good, 
but the details were wrong at the time and the 
fasteners did not stand up to their work. He 
would welcome suggestions on some inventions 
required in connection with industry. He was in 
agreement with what Professor Haigh and Professor 
Holman had said, but thought the former was 
perhaps a little optimistic, as present conditions 
were very bad for inventions. 


Impact TESTING. 


The next item on the programme was a paper 
by Mr. H. Hallam and Professor R. V. Southwell, 
F.R.S., entitled ‘‘ Researches in Impact Testing.” 
The paper, which we shall reprint in an early issue 
of ENGINEERING, was presented by Professor 
Southwell, and at its conclusion Professor Baily 
said he greatly regretted that time was not available 
for its discussion. Professor Sir T. Hudson Beare, 
however, said he wished to congratulate Professor 
Southwell and his assistants on a clever piece of 
work. He had never been entirely satisfied with 
the Izod test, though it had been invented by one 
of his staff. The paper was worthy of careful 
study. 


INLAND WATER SURVEY. 


The second report of the Committee on Inland 
Water Survey was then presented by Captain W. N. 
McClean, The presentation of this report is of 
particular interest in that it follows very closely 
the reception by the Minister of Health, on behalf 
of the Prime Minister, of a deputation on the matter. 
Discussions in the Physical, Engineering, and 
Geological Sections of the British Association at 
the York meeting, two years ago, led to the appoint- 
ment of a joint research committee to ** inquire 
into the position of inland water survey in the 
British Isles, and the possible organisation and 
control of such a survey by central authority.” 
The Committee met and appointed Vice-Admiral 
Sir H. P. Douglas, K.C.B., C.M.G., as chairman, 
Lieut.-Col. E. Gold, D.S.O., F.R.S., Vice 
chairman, and Captain W. N. McClean hon 
secretary. They also co-opted representatives from 
the various Covernment Departments interested. 
In their first report, the Committee stated that 

the position of inland water survey in the British 
Isles far from satisfactory, and a systemati 
survey of the water resources of Great Britain is 
urgently required.” They also expressed the view 
that the survey should be conducted by a central 
organisation, preferably a Government 
Department, independent of any interest in the 
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administration, control or use of water. As the 
economic condition of the country at the time 
was felt to be unfavourable to the establishment 
of an organisation to be financed out of public 
funds, an invitation to assist was extended by 
the British Association to the Institution of Civil 


Engineers, the Council of which body had indicated 
their willingness to investigate the feasibility of 
conducting the survey on a self-supporting basis. 
\ joint committee was then appointed, but as the 
financial support required was not forthcoming, 
it was decided to make an appeal to the Government 
grounds of national urgency. The Prime 
Minister was approached and the deputation was 


on 


received on July 17 by Sir Hilton Young, who 
promised that the representations made should 
receive most careful consideration. Regret was 


felt that the matter had been referred to the Ministry 
of Health instead of to the Department of Scientific 
and Industrial Research, but a reply from the 
Government still awaited. Meanwhile, the 
British Association Meeting at Aberdeen afforded 
an opportunity of seeing the first steps of an official 
survey in that district and demonstration of 
gauging operations on the River Dee. The subject 
of underground water was also considered in the 
Geological Section. 

After the presentation of the report by Captain 
McClean, the Lord Provost of Aberdeen (Mr. 
Henry Alexander, J.P., M.A.) said that Aberdeen 
was happy to associate itself with this important 
survey. Two gauges had already installed 
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on the River Dee, and it was hoped to co-operate 
with the Dee Fishery Board before installing other 
gauges. Complete data would then be available 
for the River Dee and he was glad to think that the 
authorities of that river were giving a lead to the 
country. Anything which could be done to make 
the investigations of value to engineers would be 
done. 

Professor Baily then invited Captain McClean to 
read his paper on “The Flow of the River Dee,” 
and suggested that the report and the paper should 
be subsequently discussed together. We reprint 
this paper on page 338 of this issue of ENGINEERING, 
and need only here explain that it described 
how the gauging of the River Dee had been inau- 
gurated with the object of giving a practical example 
of how river survey may be carried out. 

Mr. Menzies, of the Fishery Board for Scotland, 
said he wished to say a word on an aspect of inland 
water survey, as he was interested in the whole of 
the fresh water of Scotland. The author had 
written: ““The natural flow of the river, in its passage, 
is the birthright of its riparian owners; it is, or 
should be, an heirloom, not for sale.” He would 
go farther and say that a river, in its pristine purity, 
was the birthright of the nation, but it was idle 
to deny the population the right to draw on a river 
for water supply or to use it for the carriage of 
effluents. Water must be extracted for the people 
and for industry, but the balance of the water 
not consumed must be returned to the river in as 
nearly as possibly the same condition as that in 
which it was extracted. He hoped we should 
never reach the state existing in the Ruhr, where 
the river water was used three times over. As far 
as the Dee was concerned, there was no sinister 
intention in the survey; neither the town nor 
the Fishery Board had any desire to obtain informa- 
tion for use against the other. The extraction of 
water in the upper reaches might be dangerous to 
small fish and the pollution of the lower reaches 
prevented salmon from getting down to the sea or 
getting back. It necessary to know what 
water was passing to know what was required to 
dilute pollution, but at present that information 
was not available. Captain McClean had made a 
complete investigation of the River Ness and had 
given information regarding heavy rainfall and 
water storage in He suggested that this 
information was of value not only to the Ness 
district but because from it facts could be deduced 
and applied to similar districts with more confidence 
than they could be from formule given in text 
books. When had data for one district and 
required it for another, it seemed a logical thing to 
proceed from a district with high rainfall and large 
storage to one with very small storage and the Dee 
represented that opposite type. If the survey 
proceeded and the facts could be found, they would 
be valuable to Aberdeen and the Fishery Board, 
but would also have a greater than local value, 
giving data which could be applied to other rivers. 
The information, however, could only be of use if 
available to the public and he hoped that the 
data would be made available by its distribution 
to a central authority who would store it and 
arrange for its publication. 

Sir Murdoch MacDonald, K.C.M.G., M.P., said 
he glad to support the movement inau- 
gurated by Captain McClean, who had done valuable 
preparatory work. His successor as President of the 
Institution of Civil Engineers, Sir Henry Maybury, 
and Sir James Jeans, had signed a memorial to 
the Government asking them to further the series of 
measurements and make them available throughout 
the country. Statistical data were of very great 
importance. The Meteorological Office had rainfall 
and temperature records, but rainfall records alone 
were not a sufficiently accurate indication of the 
volume of water flowing down through any particular 
area. If rivers were however, accurate 
records would be obtained. With regard to gauging, 
he wished to say a word of warning. The intention, 
he understood, was to take current-meter readings 
at certain times and with recorders to record 
the level, tosay that with a level of 3 ft., for example, 
one year the same level another year would indicate 
the same flow. This, however, did not necessarily 
follow unless great care were taken in selecting 
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the site at which the gauge was putdown. Wherever 
a gauge was situated if there were any movement 
in the bed or bank of the river, either upstream or 
downstream, the record on the gauge would vary 
for the same volume of water. He knew, in the 
case of the Nile, that while the level altered by 
45 cm. from one year to another, the flow through 
the sluices of one of the dams was exactly the same. 
He suggested, therefore, that the gauges should be 
set at a place where no variation could take place 
upstream or downstream of them. The records 
would then be invaluable and he had pleasure in 
supporting the proposals put forward. He men- 
tioned that an Act had been passed forming Drainage 
Boards throughout England, and he thought it 
should be made the duty of the officers of the Boards 
to record the discharge of rivers by current meters 
and then by recording water-level stations. If 
that were done, the information could be gathered at 
very little expense and then publication could be 
made and engineers would have data they did not 
now possess. 

Mr. H. F. J. Burgess asked for information on 
methods of storing flood water, and Mr. T. F. 
Henderson, Borough Surveyor and Water Engineer 
of Aberdeen, gave a detailed description of the 
River Dee from its source to its mouth, which he 
illustrated by means of wall diagrams, including a 
plan, profile and numerous transverse sections on 
which current-meter readings were indicated. He 
also explained what had been done with regard to 
flow measurement and showed one of the water- 
level recorders used, which comprised an air bell 
immersed in the water and connected by tubing to 
a suitably calibrated pressure gauge. 

Mr. O. F. T. Roberts, the last speaker, said he 
would like to call attention to the scientific value 
of river-flow work in connection with the measure- 
ment ofevaporation. This, he said, was complicated 
by temperature differences, wind variations, the 
nature of the ground surface, &c., but if measure- 
ments of the river flow were taken, it would be 
possible to find a definite difference between the 
rain-gauge readings and the amount of water flowing 
in the river. It would thus enable an idea of the 
total evaporation to be obtained. 

Captain McClean then replied. Dealing with 
the last point first, he said he thought four stations 
would be sufficient to get an idea of the evaporation, 
but for this purpose it would be better to have the 
gauges in the upper areas. He thanked Mr. Menzies 
for his remarks on the Ness survey and said he 
wished to mention, in connection with the matter 
of co-operation in starting the survey, that the 
Bristol firm had presented one of the gauges for this 
purpose. With regard to flow measurements in 
connection with pollution, he thought the suggested 
survey would save a lot of expense, as special 
surveys for this purpose would not be needed. Sir 
Murdoch MacDonald had called attention to the 
necessity for choosing the water-level recording 
site carefully. He had realised this, although some- 
times the difficulties were not easy to overcome. 
However, two gauges a mile apart were compared 
and the values were found to hold. One or two 
additional gauges would help to show if the bed 
were changing. On the Dee there was a risk of the 
bed changing, but the permanent gauges were kept 
at Cairnton where the site was safe and there were 
three gauges within a mile which could easily be 
compared. It might be necessary to measure the 
river over again at times, but in Scotland the need 
would be less than was the case with the Nile. 

Professor W. S. Boulton then remarked that 
Section C (Geology) was anxious to co-operate 
in the work and had sent a communication on the 
subject to the Recorder of Section G. Section © 
was particularly interested in the question of under- 
ground water. Professor Baily then 
that Professor Boulton should meet the officers 
of Section G in the Committee Room. This con- 
cluded the business for the morning and in the 
afternoon an excursion was made to Banchory, 
Cairnton and Wood End House, to witness 4 
demonstration of river gauging methods on the 
Dee. 
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STRESSES IN OVERSTRAINED MATERIALS. 


The last session of the Aberdeen meeting was held 
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first item considered was an interim report of the 
Committee on Stresses in Overstrained Materials. 
Professor Baily explained that Sir Henry Fowler, 
who is chairman of this Committee, had had to leave 
Aberdeen on account of illness and the report would, 
therefore, be presented by Professor Haigh. The 
report was as follows: The Committee finds that 
the programme of investigation outlined in previous 
reports has proceeded more slowly than was anti- 
cipated, and no extended report is possible this year. 
Professor Cook has published a paper on “ The 
Stresses in Thick-Walled Cylinders of Mild Steel 
Overstrained by Internal Pressure,” in the Proceed- 
ings of the Institution of Mechanical Engineers, and 
Professor Haigh is presenting to Section G a paper 
recommending the more general specification and 
use in design of the lower yield point of mild steel, 
which bears directly on the work of the Committee. 
This is not put forward as a report, but will be 
referred to when, as is hoped, the Committee pre- 
sents a full report next year. The Committee asks 
to be reappointed for another year. Professor Baily 
moved the reappointment of the Committee, which 
was approved. 
(T'o be continued.) 








‘*SHORTER’’ PROCESS FOR 
SURFACE HARDENING. 


An interesting investigation of the ‘“ Shorter 
process for the surface hardening of steel has recently 
been conducted, under the direction of Dr. T. Swinden, 
at the Central Research Department of Messrs. The 
United Steel Companies, Limited, Stocksbridge, near 
Sheffield. The Shorter process, it will be recalled, 
is a precision method of hardening in which the heating 
and quenching of the surface of the steel is mechani- 
cally controlled. The heating is effected by means of 
an oxy-acetylene burner and the quenching by means 


THE 
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TaBie I, 
No Quality. Cc. Mn. Ni. Cr. Mo. 
| 
per per per | per | per 
| cent. | cent. | cent. | cent. | cent. 
0-4-0-5 carbon ..| 0-46 | 0-69 
Chromium steel ..| 0-42 | 0-71 1-05 


l 
3 Tormane Major ..| 0-39 | 1-59 - | | 0-31 
4 Nickel-Chromium | 0-39 | 0-56 | 1-52 | 1-16 | - 
5 Chromium-Molyb- | | | 
denum .. ..| 0-36 | 0-60 1-13 
6 | 34 percent. Nickel | 0-36 | 0-70 | 3-34 | 0-20 
Nickel-Chromium- | | 
Molybdenum 





Taste II. 





Vickers Hardness Numbers. 

















Car- 
bon LL anes | 
n- . . > Aver- 
Stee e * 
tel.) tent | End. Middle. End. age. 
per | —_____ 
weit aes ee ae ee ee 
1 | 0-46 | 804 | 783 | 780 | 778 | 771 | 785 | 780 | 783 
= | 0-42 | 752 | 794 | 786 | 806 | 781 | 794 | 764 | 782 
3 0-39 | 790 | 784 | 776 | 784 | 758 | 767 | 754 | 773 
4 | 0-39 | 766 | 766 | 739 | 77 767 | 790 | 794 | 770 
> | 0-36 | 672 | 746 | 717 | 726 | 734 | 755 | 729 | 726 
© | 0-36 | 741 | 752 | 696 | 700 | 693 | 695 | 695 | 710 
7 0-32 | 606 | 675 | 626 | 644 673 | 659 | 666 | 650 
| 
Taste III, 
Steel Total Depth Depth of Depth of 
No. saad Martensitic q ; = 
Affected. Structure. Troostite, &c. 
~ an ) In. In. 
l 0-128 | 0-076 | 0-052 
2 0-108 0-084 0-024 
0-111 0-092 0-019 
4 0-108 | 0-080 0-028 
0-108 0-096 0-012 
Hb 0-123 | 0-086 | 0-037 
‘ 0-135 | 0-120 0-014 
of a jet of water following immediately. We are 


The surface hardness after “ Shorterizing ” is indi- 
cated in Table II. In this are given the average 
values of three determinations of Vickers diamond 
hardness made at seven positions equally spaced along 
the surface of the bars. It will be observed that by 
arranging the steels in descending order of carbon 
content, irrespective of alloy content, the steels are 
also arranged in descending order or hardness; thus 
the surface hardness is dependent entirely on the 
carbon content of the steel. 

Microscopical Examination. — Transverse sections 
from the bars were cut, polished, etched and photo- 
graphed. Fig. 1, which shows four of these, reveals 








by the treatment. The actual degree of hardness 
obtained on the surface is entirely dependent on the 
carbon content of the steel. The transition from the 
hardened surface to the normal steel is nicely graduated. 

The difference in results obtained with a carbon steel 
and with alloy steels is only slight, though from an 
examination of the microstructures it would be con- 
cluded that slightly greater freedom from brittleness 
would be expected from the alloy-bearing steels. The 
difference between the various alloy steels was insigni- 
ficant from the point of view of their response to the 
treatment. This is in line with the opinion expressed 
by Mr. Shorter to Dr. Swinden during their discussion, 
a point being made at that time that the Shorter 
process enabled satisfactory results to be made on 
straight carbon steel without recourse to the more 
expensive alloy steels. It was, however, agreed that 
other factors than surface hardness have an important 
bearing on both normal life in service and freedom 
from failure. It is in this direction that we suggest 
the desirability of using alloy steels where higher core 
strength and greater shock resistance are necessary. 
Choice of the most suitable type of steel would depend 
on the service required. 

As a matter of interest, the mechanical properties 
of the various steels selected for treatment, in the 
}form of 1}-in. diameter bars, heat-treated to give a 
tensile strength of 50 tons to 60 tons per square inch, 
are given in Table IV. The greatly superior properties 























Tasre IV. 
Maximum Yield . ee 
Steel Stress, Point, —~* Reduction oe 
‘No tons per tons per per cent of Area, Figure 
, square square op 2in, | Percent. | ep,’ 
inch. inch. _—— sien 
1 56-4 38-0 20-5 50-0 29 
50°5 33-9 24-5 59-0 39 
° 56-1 48-2 23-0 62-0 68 
= 50-0 40-1 24°5 66-0 | 87 
| 
3 56-4 49-0 22-0 62-0 ad 
4 56-7 49-6 22-0 62:0 | 7 
r 56-0 47-6 21°5 56-0 77 
4 50-0 41-2 25°5 64-0 91 
6 56-4 50-6 21:5 62-0 | 82 
7 | 57-4 52-6 | 24-0 64-0 79 
| 
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a fairly fine line of demarcation between the hardened 
and normal steel. Microscopical examination of these 
sections showed a fairly broad band of martensite at 
the edge which merged into an area of martensite 
containing some troostite, then into an area of troosto- 
sorbite and finally into the normal sorbitic steel. No 








indebted to Mr. A. E. Shorter, M.B.E., of Messrs. 
Che Patent Gear and Metal Hardening Company, 
Limited, 69, Horseferry-road, London, 8.W.1, for a 
copy of the report of the investigation, which we 
give hereunder :— 

‘amples of various steels in the form of 14-in. bars, 
in. long, with wide flats ground at opposite ends of a 
diameter, were submitted by Messrs. The United Steel 
Companies, Limited, to Messrs. The Patent Gear and 


6 


appreciable difference could be detected between the 
various alloy steels. In the case of the carbon steel, 
the martensite was slightly coarser and broke down 
earlier and rather more sharply into the various transi- 
tional areas, this giving a wider band of troostite 
before finally merging into the normal structure of the 
steel (Fig. 2). Measurements were made of the depth 
of steel affected by the surface hardening process, with 
the results given in Table III. 





Metal Hardening Company, Limited, for treatment of 
the surface by the “‘ Shorter ” (hardening) process. The 


analyses of the steels are given in Table I. | 





Our examination of the samples of various steels 
subjected to the Shorter process of surface hardening 


of all the alloy steels as compared with the carbon steels, 
particularly as regards notched-bar impact figure, are 
clearly demonstrated even in bars of only 1} in. 
diameter. This superiority would be still much more 
evident if comparison of properties were made for 
larger sections, while from the point of view of high 
core strength, selected alloy steels would provide the 
increased strength with ductility figures comparable 
to those obtained from the carbon steels at the lower 
tensile strength. 

Conclusion.—It has been shown that the Shorter 
process can be applied successfully to a wide range of 
steels. No advantage has been found in the use of 
alloy steels as regards the initial surface hardness or 
the depth of hardening. On the other hand, it is 
important to note that satisfactory hardness is developed 
in the case of alloy steels specially designed for their 
excellent mechanical properties in the body of the 
material and it is suggested that the Shorter process 
might be developed with still greater satisfaction by 
the selection of suitable alloy steels in future. 











Pia-Iron PropucTION IN THE UNITED Srates.— 
Statistics issued recently by the American Iron and 
Steel Institute, 350, Fifth-avenue, New York City, 
indicate that of the 275 blast furnaces in the United 
States, 98 were in operation on June 30, 1934, as com- 
ared with 91 on the same date last year, and on Decem- 
oer 31, 1933. The production of pig-iron and ferro-alloys, 
during the first six months of the current year, totalled 
9,926,956 gross tons, the largest half-yearly total since 
the first half of 1931. This compares with 4,488,885 
tons in the first six months of last year and 8,856,717 
tons in the latter half of the year, Out of the 9,926,956 
tons just quoted, 9,669,015 tons represented pig-iron, 
and 257,941 tons, ferro-alloys. 


British STANDARD SPECIFICATION FOR RELAYS FOR 
Rattway SicnaLiinec.—The fifth and sixth in the series 
of standard specifications for railway-signalling relays 
have recently been issued by the British Standards 
Institution. These deal, respectively, with alternating- 
current line relays of the single-element two-position, 
and the two-element thiee-position, induction types. 
In general form, these new specifications follow the lines 
of the previous issues in the series, but the performance 
characteristics are, in each case, peculiar to the parti- 
cular type of relay. Copies of these specifications, 
designated Nos. 557 and 561-1934, may be obtained 
from the Publications Department of the Institution, 
28, Victoria-street, London, 8.W.1, price 2s. 2d. each, 





indicates that entirely satisfactory results are obtained 





post free. 

















































338 


FLOW OF THE RIVER DEE.* 
By Captaris W. N. McCuean, M.A., A.M. Inst.C.E 


THE gauging of the river Dee is the practical outcome 
of the wide discussion on the organisation of Inland 
Water Survey, which took place at the British Associa- 
tion Meeting at York in September, 1932. The 
central organisation not yet decided upon, and 
perhaps there is little harm in that, because the first 
steps should be the practical development of observa- 
tion and record under experienced guidance. A year 
ago, the author suggested to Mr. Menzies, of the 
Fishery Board for Scotland, and to Mr. Ronald, of the 
Department of Health for Scotland, that he should 
show river gauging in progress on the River Dee at 
the British Association Meeting in Aberdeen, pro- 
vided recording water-level gauges were established, 
which would give the total flows of the river when 
the gauging of flow was completed. With the « 
operation of the City of Aberdeen and the Fishery | 
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Undoubtedly, on the Dee, the great river activity 
is fishing. The whole river is carefully watched by 
an inspector and river police, and many people do not 
realise the benefit to river purity which results from 
the vigilance of the Fishery Boards. Very valuable 
these 


research work is now accomplished through 
Boards. Many of them subscribe to the Freshwater 
Biological Association, and their support of River 


Flow Records is an indication that they hope to 
make use of the additional knowledge which will be 
furnished. Knowledge of flows will be a great protec- 
tion against any developments which might adversely 
alter the volume and distribution of flow and storage, 
and may well lead to other developments definitely 
beneficial to fishery. In upland water supply schemes, 
there are very large reservoirs, and about one-third 
the cost is to provide a dry-weather flow of about 
one-fifth of the average flow. This a bold and 
generous provision of a uniform flow 5 times to 10 times 
the natural low flow. 


18 


This may be compared with | 





























| in order to arrive at a reliable distribution. 
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| information as to the nature of the strata and level of 
| underground water. In the future, much more can by 
added in the survey of the river, its lochs and flooded 
areas. So far as the Ordnance Survey and Geologica! 
| Survey are concerned, there is only needed a gradual 
| extension of their work through the avenue of decen 
| tralisation of survey. As regards rainfall, the rainfall 
| of the average year on any compartment may lx 
arrived at from the map. For any other year, th 
percentage of the average at the several gauges may b 
used to arrive at the rainfall distribution. Finally, 
the rainfall distribution for the rain-periods will b: 
approximately arrived at. This can never be a 
certain figure, but it would be of great value for th 
comparison of rainfall and run-off at different seasons 
and in different conditions of saturation and drought. 
The map shows the existing rain gauges on the area 
and other sites at which gauges should be installed 
The mean 
the Cairnton catchment area of 


annual rainfall on 
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Board of the Dee, two water-level gauges are now, 
established, and others are being installed; and 
access to the river for flow gauging on the Woodend 
Reach has been granted for this autumn and winter. 
There is a tendency of the general public, and even 
of those who are directly concerned with the uses or 
amenities of water, to say that knowledge of river 
flow is purely of scientific interest. In the author’s | 
opinion, however, a river may be left to take its natural 
course of catastrophic or progressive change, or may 
‘“* peace or war, amenity 


harnessed to man’s desire of 
or utility.”” But in the latter case 
know all about the river, and that knowledge should 
be correct in order to enable a correct judgme nt to 
be formed. The natural flow of the river, in its passage, 
is the birthright of its riparian owners ; it is, or should 
be, an heirloom, not for sale. When control and use 
are to affect this natural flow, knowledge of existing 
effects of control] can | 


be 
it is necessary to 


conditions is essential before the 
be judged correctly. 

The foremost consideration should be the amenities 
of the river, but one cannot altogether separate amenity 
from grow with the population 
and its standard of living. The amenities of a river 
may be and are improved by control. But those who 
claim to live by the amenities of the river should protect 
their rights by knowledge of its flow. In Scottish | 
rivers these amenities include the industry or 
time of fishery. This is particularly the case with 
the Dee. The Fishery Board of the Dee have 
probably, the distinction of being the first Fishery 
Board in the British Isles to recognise in practical 
form their part in the measurement of flow. They are 
subseribing to the installation of two recording water- | 
level gauges at Balmoral and Dinnet. The installation | 
of the two gauges, one a Balmoral and one at Dinnet, 
does not cut out the advantage of each private gaug: 
post the river. will be of great value 
in connection with river in the passage of 
floods, and in the « hange of river beds. 

| 
| 


use. The amenities 


pas 


along They 


storage, 


if for comparison sake, to the Thames, 
we find the Thames Conservancy sees that the water 
levels are controlled and only get out of hand in the | 
highest floods. Their engineer recognises the need | 
to measure flow and storage, and then to use them to} 
the best advantage. 


we pa Ss, 


* Paper read before Section G of the British Association 
at Aberdeen on Tuesday, September 11, 1934. Abridged 


| flows, and the need for accurate record is indisputable. 


| after pure and ample flows ; 


a water power scheme such as Loch Leven, where there 
is little or no compensation flow. Compensation water 
cannot be fairly dealt with until it is based on actual 


The water supply of Aberdeen is drawn from the Dee 
at Cairnton, and thus there are two authorities striving 
the Fishery Board and 
the City Water Authority and their interests are alike. 


Only some 10,000,000 gallons a day, or about 20} 


cusecs are required at present for water supply and, 
if the low flow is taken as one-third cusee per square 
mile, the figure at Cairnton would be some 170 cusecs. 
Last year the extreme low flow was rather higher 
than this figure. A water survey of the Dee will give 
useful information as to the effect of flows on fish 





and other forms of animal and vegetable life on the 
river. Other useful measurements, such as water 
temperatures, will find a place in the observational 
work. It will lead to improvements in the river, 
which will increase low flows and reduce damage of 
extraordinary flooding by improved control of storage 
and run-off. With better rainfall values, such survey 
will produce a fund of information as to evaporation 
and percolation and ground storage and general loss. 
In the lower reaches and the estuary, there are big | 
problems connected with navigation, sewerage and 
pollution, in which the control of river and tidal 
flow plays a very important part. Such problems are 
of extraordinary importance where, as in the Thames, 
the tidal flow is increased to assist navigation, whereas 





in its passage through London, the river is continually 
narrowed by embankments. The Severn Power | 
Scheme and Barrage is an example of the necessity of 
measurement of estuarial storage and river inflow. 
With regard to the progress of river survey for the | 
Dee, the accompanying map of the area, Fig. 1, shows :-— 
(1) The catchment area of the Dee, 790 sq. miles to 


Aberdeen. (2) Certain compartments of that area: | 
(a) Draining to Balmoral gauging station, 234 sq. | 
miles; (6) draining to Dinnet gauging station, 391 
sq. miles; (c) draining to Cairnton gauging station, 


779 sq. miles, the areas being approximate. (3) The 
approximate heights of the land above level. 
(4) The mean annual rainfall distribution, roughly 
that of the British Rainfall Organisation. 

Thus the Ordnance Survey and the Rainfall Organisa- 
tion are providing the foundation of this survey ; and | 
the Geological Survey Department can add useful 


| 
516 sq. miles; (e) draining to Cults gauging | 
sea | 


516 sq. miles is about 42 in., and allowing for an 
average loss of 12 in., the mean annual run-off would 
be 30 in., equivalent, in round figures, to an average 
flow of 600,000,000 gallons a day, or 1,100 cusecs. 

We pass now to the principal matter of the measure- 


ment and records of run-off and of storage. These 
two measurements are complementary; for a basic 
relation of the water measurements is that at time 


“t” after the commencement of rainfall, the total 
run-off is less than the total rainfall by the amount 
of storage, any balance being an indication of evapora- 
tion, snow, percolation, &c. When the rain 
and until low water is reached, the aggregate remaining 
run-off is a measure of the temporary (remaining) 
storage of the flood—an invaluable characteristic of 
the river flow. Thus, it will be seen that very valuable 
information can be obtained as to the storage capacity 


ceases, 


| of areas and the consequent reduction in intensity of 


Continuous records of water level along the 
Water level 


run-off. 
river are the foundations of such survey. 
is a direct measurement of storage; it is only an 
indirect measurement of flow. At suitable 
where there is free outflow without backing up down- 
stream, any water level means a definite velocity and 
consequently a definite flow. 

It not proposed to describe here how these 
measurements of flow are made, as that was covered by 
a paper presented by the author to the Winter Meeting 
of the Institution of Water Engineers in 1933. The 
present programme on the Dee to measure con- 
tinuously the outflow from the four compartments 
shown on the map, commencing with the gauging 
station at Cairnton. Water-level recorders have 
already been installed at two sites and, when the flow 
has been measured at all water levels, the average 
water level of each three hours will be tabulated and 
converted into its corresponding run-off for each 
three hours. (If a shorter time interval requires to be 
considered for any particular purpose, the weekly 
charts of water level are available.) 

What will result from these tabulated records © 
three-hourly water level and flow is best shown by 4 
diagram of a rain period followed by a dry period. 
This diagram has several names, but actually it gives 
aggregate run-off and temporary storage at any moment 
during the flood. At the commencement, * run-ofl 
starts at zero, and the remaining run-off of the previous 
period, down to standard low water, is the storag' 
remaining on the area. The records of dry-weather 


sites, 
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periods will give a good figure for this remaining 
run-off, under normal summer conditions. As the 
scope of the survey expands, the values of water level at 
different points on the river will yield more accurate 
figures 

Fig. 2 is a diagram of aggregate run-off and temporary 
storage on the River Garry, 150 sq. miles, for a period 
during which some 20 in. of rain fell in 36 days, followed 
by 14 days practically rainless. On the last of the 
wet days, about 3 in. of rain fell, and the run-off of 
the day rose to 1-70 in. on the area. The storage 
on 150 sq. miles, when rain ceased, amounted to 2-4 in. 
in Loch Garry, and 1-5 in. in Loch Quoich ; the total 
remaining storage, measured by the aggregate run-off 
down to standard low water, and including these two 
lochs, amounted to nearly 6 in. The heavy rain oc- 
curred when the minimum temperature was over 40 deg. 
F. Such heavy storage would not exist on the Dee, 
where, with corresponding rain intensity, the storage 
would be probably some 4 in. less and the intensity of 


Fig. 2.RIVER GARRY -I50 SQ. MILES - 30TH. SEPT. TO 17 TH. NOV.1932. AGGREGATE RAINFALL & RUN 
. inimuum Temperature... peg . Minimum 
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the survey will grow, but it must be by local effort 
under the lightest central supervision and _ expert 
direction. Air survey may play its part in the extent 
of floods. 

On the River Dee, Mr. Henderson commenced this 
work at Cairnton during the very low river levels of 
last September. It is not an easy matter to measure 
these low flows with current meters, as they are at 
present not very reliable when velocities are under 
1 ft. a second. In the future, this difficulty will be 
overcome, possibly, by a temporary contraction of the 
channel so as to increase velocities. It is interesting to 
note that the measurements indicate that one-third 
cusee per square mile is too low a figure for the extra- 
ordinary summer low flow from 500 sq. miles of the 
Dee. Mr. Henderson has also measured the flows at 
rather higher water levels, and has taken a few surface 
velocities during a high flood. Special apparatus is, 
however, necessary to obtain anything approaching 





accuracy for the flood flows, and the author has been 
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run-off considerably higher. Heavy rainfall, such as; invited to carry out these measurements with the 


that on the Garry, does not occur on the Dee area, 
and the collecting length is longer. Only the com- 
pleted records will give the information. For compari- 
son, there is a cartoon of the same flood at the outlet 
from Loch Ness, showing storage of about 24 in. on 
700 sq. miles, and the storage for the Moriston was 
about 2} in. on 150 sq. miles. 

The importance of these storage values and their 
effect in reducing the intensity of flood flows, may be 
judged by referring to the Floods Committee Report 
of the Institution of Civil Engineers. The aggregate 
rainfall during this period is also shown on the Garry 
diagram, and the two lines indicate the sort of likely 
error in the rainfall assessment. It will be noted 
that the rate of rise of the run-off graph gives 
the intensity of run-off at any moment. All the data 
for this diagram come from the tabulated records of 
three-hourly water levels, and the daily readings of the 
rain gauges, 

When, on the river Dee, records of water level and 
of flow are maintained at Balmoral, Dinnett, Cairnton 
and Cults, the data of storage and run-off will be 
available for each compartment. 

At the commencement of a rain-period, the remaining 
stony at Cults will be greater than that at Cairnton, 
y the remaining storage on the Cairnton-Cults compart- 
ment. During the storm, the run-off at Cults will be 
equal to the run-off at Cairnton, plus the run-off of the 
‘ompartment tributaries, less the increase in storage 
of the river in the compartment. One may, therefore, 


Hae at the run-off of the tributaries. In the same 
nanner, 


Storage 





after the cessation of rain, the remaining 
of the tributaries is arrived at. 


Little by little 





apparatus previously used on the Ness rivers. He is 
also trying out a different type of apparatus, which 
is similar to that used by Professor S. M. Dixon on the 
Severn. Both sets of apparatus should be in action 
at the Cairnton gauging site at the same time. In 
both sets of apparatus there is a ropeway across the 
river along which a small trolley is moved to any 
desired distance by means of an endless rope. In 
one case, this trolley holds the head lines of the twin 
punts between which a rod is lowered on guides to 
any desired depth, with the current meter on the end 
of the rod. In the other case, the trolley supports 
a pulley over which the wire holding the current meter 
and sinker weight passes and is paid out to the required 
depth by a winch on the shore trestle of the 
ropeway. 

Thus it will be seen that there is the unique oppor- 
tunity of testing wire suspension against rod suspension 
at the same site. It is known that in turbulent flows 
the wire suspended meter tends to set to the current 
and to give too high values for the velocities. It is 
not claimed that either apparatus is ideal. On big 
rivers in America, an aerial ropeway is used, supporting 
a travelling carriage from which the operator lowers 
the current meter. On the Tigris, the current meter 
is lowered on a drum from the bow of a boat. As 
described in the paper to the Institution of Water 
Engineers, previously mentioned, the velocities are 
measured at fixed distances, 5 ft. or 10 ft. apart, 
across the river, and there is a separate stage-flow 
table for each point across the river. Usually, some 
20 to 30 gaugings are made at each point from ordinary 
low-water level up to normal flood. Water slopes are 











-xX oO TH OCR OD 





‘< Ne 


recorded from water levels at two points in the gauging 
reach. Floods do not occur very frequently on our 
east-coast rivers, and the apparatus has to be kept 
ready all the time. 

The author has found that low summer flow in 
certain Scottish rivers of about 100 sq. miles to 700 sq. 
miles catchment, may be taken, roughly, asfrom } cub. ft. 
to 1 cub. ft. per second per square mile, according to 
area. Flood flows are much more complicated, but, 
taking the data available to the Floods Committee of 
the Institution of Civil Engineers, the floods at Cairn- 
ton, on 516 sq. miles, or 330,000 acres, might reach 
110 cusecs per 1,000 acres, or 36,000 cusecs. A flood 
equivalent to 2 in. of rain a day would be very excep- 
tional, and that would mean about 28,000 cusecs at 
Cairnton. All this is guesswork, but after a few years 
of record of flows, a good estimate will be possible with 
the help of rainfall records. 

In conclusion, it is well to emphasise once more 
that water-level records are the real basis of water 
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survey. The height to which the water rises deter- 


mines the extent and seriousness of flooding. Water- 
level records give the point-to-point passage of the 
flood, the storages in action at any time, the flow 
which results from different slopes, and the storages 
which are influencing low flows and flood intensities 
and duration. 

Changes in the bed of a river have to be watched 
very carefully, and when a water-level gauge is erected, 
the zero of the gauge should be connected with some 
bench mark near at hand, and that bench mark should, 
in its turn, be connected to bench marks of the Ordnance 
Survey. Gauge posts may be swept away, and it is 
necessary to know any difference between the old and 
the new gauge posts. Another point is the correlation 
of water level at the various gauge posts. According 
to width and gradient of river, the range of rise of 
water level will vary at different sites. When the 
water levels at two near sites are to be compared, 
some periods such as the year should be taken, and if 
the daily readings have been made regularly, the 365 
readings at each gauge may be arranged in order of 
magnitude in a table or a diagram, and the smoothed 
results will give the correct correlation. It does not 
mean that, at the same moment, whether it be on the 
rise or fall of the flood, the actual readings of the two 
gauges will be so related; there will often be consider- 
able difference. The value of the correlation lies in the 
change of correlation which will occur with change in 
the river bed, or with the setting up of a new gauge 
to a different zero «fter an old gauge has been swept 
away. If this correlation is not very carefully watched 
at gauging sites, it may be necessary to remeasure the 
flows. 
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FREY FLUE-GAS WASHING PLANT. 


Tue prevention of the escape of solid particles, ash 
and unburnt combustible, from the chimneys of boiler 
installations, metallurgical furnaces, &c., has of recent 
years received considerable attention on the Continent. 
A simple device for this purpose, for which a very high 
efficiency is claimed, has been developed by Messrs. Sox 
Anon. Chaudronneries A. F. Smulders, Grice- 
Berleur-lez-Liége, Belgium, is here given with illustra 
tions in Figs. 1 to 4. The general conclusions arrived 
at on the Continent with regard to ash emission is that it 
is imperative to intercept all dust of above 20 microns, 
and part of that below this size if annoyance and damage 
to the surroundings of the plant concerned is to be 
avoided. Boilers with mechanical stokers are said to 
discharge 50 per cent. to 80 per cent. of the ash, &c., in 
particles of over 60 microns, but with pulverised fuel the 
proportion and absolute quantity of finer particles is 
considerably more. The principle on which the appara 
tus now described, which is known as the Frey de-dust 
ing washer, is based, is that of increasing the mass and 
surface of fine particles by passing them through a fog 
of water vapour. This renders the particles susceptible 
to separation by centrifugal action by which they are 
caused to impinge on a moving film of water. This film 
effects the final removal of the separated particles from 
the waste-gas stream. 

While the general features of the apparatus are 
unvaried, the size and details are modified somewhat to 
suit the working conditions of the particular plant in 
which it is installed. The outline drawings repro- 
duced in Figs. 1 to 3 show a washer of medium size, 
that is, one capable of separating the dust produced 
by the combustion of 5 tons of coal per hour, the gas 
flow being about 490 cub. ft. per second. The photo- 
graph reproduced in Fig. 4shows the upper part of one of 
two washers installed at the generating station of the 
Gemeente Electriciteitswerken, Leyden, each capable 
of dealing with 1,060 cub. ft. of gas persecond. In both 
cases the furnace gases enter the washer from the top, 
and are first drawn downwards, under the suction of an 
exhaust fan, undergoing a reversal of flow in the lower 
part of the washer, and entering the fan suction at the 
top of the lower part. The upper part of the washer 
consists of a cylinder forming a central passage, and 
prolonged, as shown in Fig. 1, into the lower part, 
which consists, in this figure, of a large rectangular 
chamber, in order to obtain a large volume in which a 
sudden reduction of velocity can occur. In larger 
washers, such as that shown in Fig. 4, the lower part is 
generally cylindrical also. The primary consideration 
is, however, volume, the exact form being dictated by 
the exigencies of the site. 

The water-laden zone through which the gases first 
pass is located at the entry to the central passage. 
The water is discharged, under a pressure of between 
21 lb. and 35 lb. per square inch, from four nozzles 
arranged one above the other on the axis of the passage. 
The nozzles are supplied from an annular pipe encircling 
the passages, the connections between this pipe and the 
nozzles being shown in Figs. 1 to 3, while the supply 
main is seen in Fig. 4. The water jets are indicated 
by dotted lines in Fig. 3. It should be understood at 
this point that the nozzles are not formed in the fashion 
of an oil atomiser, t.e., to break up the issuing fluid. 
hey have, on the contrary, a continuous and com- 
paratively wide discharge opening, a construction 
which conduces to uniformity of discharge and presents 
no small orifices liable to become choked. The breaking 
up of the water into the necessary mist-like condition is 
effected by the collision with the sides of the passage. 
A proportion of the larger dust particles is directly 
entrained in the water sprays and is carried in the film 
of water which runs down the wall of the passage to the 
bottom chamber. The finer particles become coated 
with water vapour and the gas containing these is 
drawn into a series of helical passages. It will be seen 
from Fig. 2 that, in the washer illustrated in it, there 
are 12 such passages. The gases in traversing them at 
high velocity are given a movement which sets up 
centrifugal action, and the water-loaded particles are 
thrown on to the sides of the passage and the surfaces 
of the helical blades, all of which are covered with a 
film of water having a downward flow. 


des 


The dust-laden water falls from the end of the central 
passage to the botton of the lower chamber, this end 
being cut so as to tend to form a water screen through 
which the gases finally pass on their way to the fan 
suction. The separation of the water and the cleansed 
gases is assisted by the rapid drop in velocity and the 
change of direction of the gas flow on entering the lower 
chamber. The bottom of this is covered with cement 
shaped so as to give a natural outward flow to the dust- 
laden water which is then continuously drawn off at a 
suitable point. The space at the bottom of the central 
passage is not thus encroached upon by an accumulation 
of water. The central passage is constructed either of 
cast-iron containing 2 per cent. of silicon, or of acid- 


resisting steel. The helical blades are generally of the 
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latter material, though a washer with blades of copper 
sheet has proved very satisfactory after three years’ 
use. The lower part of the expansion chamber is usually 
of silicon cast-iron, though it may be made of concrete. 
For the upper part of this chamber, as the gases are 
cleaned and cool, ordinary steel plate is suitable. 

As regards performance, results of tests show a very 
high dust-extracting efficiency. The average efficiency 
of four tests made on an installation in Holland by 


Professor Ter Linden, of Delft, is 98-8 per cent., and the | 


average amount of water used in operation was 0-379 


kg. per cubic metre of gases handled. The fuel used was | 


not varied throughout the tests, but in another series, 
carried out by another authority two years later on the 
same plant, the fuel was varied and attempts were 
made to render the gases as dust-laden as possible by 
firing 50 per cent. to 60 per cent. of dust, previously 
collected by a dry separator, with the fuel, while experi- 
ments were made with different water flows. The 
efficiencies ranged from 98-9 per cent. to 99-7 per cent., 
and the average water consumption worked out to 
0-462 kg. per cubic metre of gas. The best efficiency 
was obtained with a water consumption of 0-420 kg. 
With both higher and lower consumptions, the efficiency 
fell off, but the difference was so slight that it is evident 


| thata precisedegree of adjustment is of little consequence, 
| a condition conducing to simplicity of operation. The 
| mean loss of head in the flue gases due to friction on the 
helical blades, &c., was 47 mm. (1-85 in.) of water. The 
normal amount of cooling of the gases ranged from 40 
deg. C. to 60 deg. C. (104 deg. F. to 140 deg. F.). The 
Frey washer shares with other types of wet washer the 
advantage of decreasing the sulphur contents of the 
flue gases by the solvent action of the washing water. 











INTERNATIONAL QUARANTINE Directory.—The Board 
of Trade has drawn our attention to the new English 
edition of the International Quarantine Directory (pre 
viously called the Quarantine Annual), which is now on 
sale, price one guinea post free. Copies may be obtain i 
on application to Dr. M. T. Morgan, Ministry of Healt! 
Whitehall, London, S.W.1. While the Directory 1s 0 


special interest to port sanitary authorities and medical 
officers, the Board of Trade thinks it may also be useful 
to shipowners, shipmasters and ship surgeons. The 
book, which is published by L’Offico Internationa! 
d’Hygiéne Publique, Paris, and comprises 650 paxes, 


on 


we are informed, contains in convenient form, informat 
regarding port sanitary dues, costs of fumigation, 
quarantine anchorages, boarding stations, arrange™ 
| for medical treatments, and many other details o! 
' health organisations of ports at home and abroad. 
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AXLE-JOURNAL GRINDING 
MACHINE. 


Tue grinding machine shown in the accompanying 
illustration, and embodying several unusual features, 
has recently been developed by Messrs. Craven , 
Brothers (Manchester), Limited, Vauxhall Works, 
Reddish, Stockport, for grinding the journals of the 
axles of railway carriages and wagons, the cylindrical 
portion and the radii being ground simultaneously 
or independently as desired. The journal sizes which 
can be dealt with range from 3% in. to 5 in. in diameter 
by 8 in. to 10 in. in length. The axle is driven by a 
balata belt on the tread of one of its wheels, the motive 
power being an electric motor developing 5 h.p. at 
960 r.p.m., and is carried between two tailstocks. 
These are provided with a steel sliding barrel operated 
by a hand wheel and screw and have a secure locking 
device. They are carried on ways on the beds, so that 
adjustment for different lengths of axle is available 
apart from adjustment of the supporting centres. The 
maximum length of axle that can be dealt with is 
7ft.6in. The gauge admitted is the standard 4 ft. 
8} in. and the maximum diameter of wheel is 3 ft. 7} in. 
in diameter on the tread. The grinding wheels, which 
are 20 in. in diameter by 5 in. wide, are carried on 
headstocks sliding on ways on the bed and each is 
driven by a separate electric motor developing 15 brake 
horse-power at 960 r.p.m. through Texrope belts. The 
tool holders seen ‘in front of the tailstocks are for 
turning purposes when required. These are hand 
operated. 

With regard to detail, the grinding wheels will be 
first dealt with. The grinding headstocks, as already 
indicated, have longitudinal motion along the bed. 
This is automatic, but hand traverse gear is also 
provided. The actuating gear for the traverse is of 
the rack and pinion type with worm reduction gear 
and 12 in. of traverse is available. Reversal is effected 
by bevel-pinion gear and clutches. The headstocks 
are, of course, provided with cross slides to give trans- 
verse feed motion to the wheels. This motion is auto- 
matic and is effected by means of worm gear, reduction 
gear and rack and pinion. The feed is capable of very 
fine adjustment and is made at the end of each strike. 
Hand adjustment is also provided. The trip gear for 
the several motions is arranged at the front of the 
machine, so that the stops are readily accessible and 
controllable. The gear boxes are driven by belt from 
t shaft at the back of the machine actuated by the 
wheel-driving motor. The wheels are trued by a 
diamond mounted on the tailstock housing. The wheel- 
driving motor is of the constant-speed alternating- 
current type, and is mounted at the rear of the machine. 
It drives the shaft through worm reduction gear com- 
pletely enclosed and running in oil. Incidentally, the 
whole of the gears on the machine work under these 
conditions of lubrication. Forced lubrication to nearly 
ill working parts is provided by a system of “ one- 
shot” pumps. In the few instances in which this is 
impracticable, oiling-nipples are fitted for the employ- 
ment of an oil gun. 

lhe water supply for the grinding wheels is carried 
in a tank at the rear, and is circulated by a pump 


driven by a 2-h.p. motor running at 1,440 r.p.m. The | reg 


waste-water drains back to the tank. Guards are pro- 
Vid 


led to prevent water from reaching the mounted rail- 
way wheels, and the adjustable safety guards over the 
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splashing. The ways on the bed are entirely covered 
by the grinding-wheel headstocks in the vicinity of 
the wheels, so that no dirt or grit can obtain access 
to them. The handling gear of the axles consists of 
a pair of rails mounted on top of the machine bedplate. 
These are connected up to the shop rails and the 
wheel sets can then be rolled into place. They are 
then lifted into line with the tailstock centres by two 
brackets mounted on lifting screws the motion to 
which is given by a reversing friction clutch from the 
motor driving the axle. 








NOTES ON NEW BOOKS. 


THE tenth edition of the LE.E. Regulations for the 
Electrical Equipment of Buildings was published on 
Saturday, September 8, and copies may be purchased 
from Messrs. E. and F. N. Spon, Limited, 57, Haymarket, 
London, 8.W.1, at a price of 1s. 6d. net, in cloth, or 1s. 
net, in paper covers. These regulations are not, of 
course, compulsory, which is, perhaps, as well, for no 
indication is given as to when it is proposed they shall 
come into force, neither is there any guide as to the 
numerous changes, which have taken place since the 
last edition. Those who desire to work to them will, 
therefore, have the heavy task of comparing some 105 
pages of text and 52 pages of tables of appendices 
with what has gone before, and thus determining, if 
they can, how far their practice must, in future, be 
altered. Important changes have been made in the 
rating of conductors. The old rule, which based current- 
carrying capacity and voltage drop on the maximum 
demand under service conditions, is replaced by one 
which lays down that a final sub-circuit must be 
capable of carrying the full rating of all apparatus, 
such as wall sockets, connected to it. The permissible 
current carried by certain sizes of cable has also been 
reduced. Moreover, the permissible voltage drop 
on an installation has been reduced from 1 volt plus 
3 per cent. of the declared pressure to 1 volt plus 2 per 
cent. of the declared pressure, and becomes applicable 
to heating and power as well as to lighting circuits. 
The section dealing with earthing has been expanded 
by the requirement that in bath-rooms the bath is 
to be connected by a special conductor to all exposed 
conduits and sheathing, while the earth of the installa- 
tion itself must be supplemented by a 30-milliampere 
earth-leakage trip, unless its resistance is less than 
lohm. A higher insulation resistance is required from 
the completed installation and the taking over test 
must now ensure that the resistance of the “ earth 
continuity path” does not exceed 1 ohm as against 
the previous 2 ohms. Valve amplifying and radio 
apparatus for connection to supply mains and the 
installation of electric signs and luminous tubes are 
dealt with much more fully than in the previous edition. 
Any installation carried out in accordance with these 
rules should be of high quality and as far as humanly 
possible safe, but the cost, especially in small houses, 
is likely to be a deterrent to their universal employment. 





The American Society for Testing Materials is not 
only an institution for the establishment of standards 
arding materials of all kinds, and of the equally 
essential methods of testing them, but is a valuable 
organisation for the dissemination of recently-acquired 
knowledge of the properties of both metallic and non- 





wheels are arranged so as to ensure a minimum of 


metallic substances. This last feature is brought out 
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in the recently-published Proceedings of the American 
Society for Testing Materials, dealing with the meet- 
ings held in Chicago. The two volumes, into which the 
matter is divided, provide much information on the 
investigations conducted by the various sectional 
committees. Valuable work, for instance, is referred 
to on the impact testing of cast iron, though the results 
proved such that the committee could not make any 
definite recommendation regarding the inclusion of im- 
pact requirement sin specifications. Reports of investiga- 
tions on galvanised sheets, on the methods of corrosion 
testing, and on the atmospheric corrosion of non-ferrous 
metals and alloys, among many others, will prove of 
great interest to research workers in these fields in 
British laboratories. Other experimental work dealt 
with covers accelerated weathering tests of bituminous 
materials, and life tests for rubber products, and there 
is an appendix of some 38 pages on the Presentation of 
Data. The volume includes many tentative specifica- 
tions brought forward for information and discussion. 
The second volume opens with the lecture by Dr. H. J. 
Gough, of the National Physical Laboratory, Tedding- 
ton, on “ Crystalline Structure in Relation to Failure of 
Metals—Especially by Fatigue,” which he delivered at a 
joint meeting of the Society with the Engineering 
Section of the American Association for the Advance- 
ment of Science. A Symposium on Cast Tron, bringing 
together much recent experimental work, occupies 
over 150 papers. Many other useful papers, too numer- 
ous to permit of individual mention in a note of this 
length, cover various tests of the properties of different 
metals, on cements and concrete, asphalts, coal, &c. 
It may truthfully be said that these volumes, as is usual 
with the series, will prove a valuable addition to the 
library of any organisation which regularly undertakes 
tests of materials. 





Physical laws do not change in a matter of eighteen 
years, but the practice based upon them may be 
considerably developed in that space of time. For 
this reason we do not find ourselves entirely in accord 
with Mr. E. W. Sargeant in his expressed opinion that, 
in preparing the third edition of his book, Centrifugal 
Pumps and Suction Dredgers, it was not necessary to 
take out anything that had appeared in the earlier 
editions of 1916 and 1918. To a great extent, the 
book is still a manual of the pre-war practice of one 
firm, and such revisions and alterations as it exhibits 
do no more than touch upon the progress since made. 
The old Appendix has now become ‘ Appendix I,” 
and some additional notes have been provided in an 
“ Appendix IL”; but the rewriting, which might 
have been undertaken with advantage, seems to have 
been unduly subordinated to a desire not to interfere 
with the paging of the original index. Nevertheless, 
the book has an undoubted, if somewhat limited, 
sphere of usefulness. It is written from first-hand 
knowledge, and so far as it does go in centrifugal 
pump design, is a dependable guide. The mathematical 
treatment is elementary, calling for little more than 
simple arithmetic, and much of the descriptive matter 
is so general in character that the reader experienced 
in this field will be inclined to dismiss it as obvious ; 
but the less expert will find the book a convenient 
stepping-stone from the sketchy reference of a hy- 
draulics textbook to the more elaborate treatises on 
centrifugal pumps. The price is 15s. net, and the 
publishers are Messrs. Charles Griffin and Company, 
Limited, 42, Drury-lane, London, W.C.2. 





In Rechnerische Betrachtungen tiber V erbrennungsvor- 
gange und Abgasverluste bei Feuerungen, insbesondere 
bei Kalk- und Zementéfen, by Dipl.-Ing. Dr. Zoltan 
Kersész, published by Wilhelm Knapp, Halle (Saale), 
at 4-80 marks, a large amount of numerical data has 
been collected relating to the combustion of solid, liquid, 
and gaseous fuels in general, though the book has special 
reference to the combustion and heating processes carried 
out in lime and cement kilns. In its 72 large octavo 
pages, it quotes the chemical equations for the combus- 
tion of the principal constituents of fuels, and gives the 
methods by which the calculations of the air required 
for any fuel and of the resulting products of combustion 
can be made, and shows how from the analysis of the 
waste 1s the excess air can be determined. Numerous. 
tables are included giving the composition and combus- 
tion data of typical fuels. The heat required for the 
reactions in lime and cement kilns is discussed, as well 
as the allowance for moisture in the air supply, and the 
methods of calculating the specific heat of the gaseous 
products, the combustion temperature, and the, dew- 
point of the gases. The results of the numerical] relation- 
ships are summarised in charts from which the excess 
air, thermal properties, heat losses and other similar 
quantities can be readily found from observed data 
without calculation. The book deals with methods of 
calculation rather than with the processes, plant or 
theories; within that region, however, the ground is 





well covered, ahd the results well presented. 
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LABOUR NOTES. 


A CONFERENCE of representatives of the American 
textile workers, who have been on strike for three 
weeks, decided on Saturday last to accept the pro- 
posals for settlement contained in the report of the 
Winant Commission, and recommended the operatives 
to resume work on Monday. The Commission’s pro- 
posals were ;—(1) The creation of an impartial Board 
of three to handle textile disputes. (2) The study by 
the Federal Trade Commission's Labour Department 
of the question whether the industry can support an 
equal or greater number of employees at higher wages. 
(3) The regulation of the “ stretch-out” (increasing 
the machine load of individual workers) by the Board 
of three. 
the differentials between the code of minimum wages 
and the wages of skilled workers. An appeal issued on 
Friday by President Roosevelt was in the following 
terms :—*‘ In formally approving the report submitted 
by the Board of Enquiry for the Cotton Textile industry, 
| want to express the very sincere hope that all 
employees now on strike will return to work and that 
all textile employers will take back their employees 
without discrimination. At the same time I am 
confident that the manufacturers will aid the Govern 
ment in carrying out the steps outlined. A settlement 
of the problems involved will be reached with the 
exercise of a spirit of co-operation and fair play on 
both sides.” 


\ccording to Mr. Gorman, the textile workers’ 
leader, concessions have been made on five important 
points. These are :—(1) The ending of the more looms 
system ; (2) and (3) The introduction of new methods 
of reckoning hours and wages; (4) Practical recognition 
of the Textile Workers’ Union; (5) Reforms in the ad- 
ministration of N.R.A. labour provisions. 


The British Russian Gazette states that a Soviet 
textile worker, Ivan Pesyatski, has invented a device 
which, it is claimed, enables one worker to operate 
from 16 to 24 looms, and is equally effective when 
applied on any loom whether operating with an over- 
pick or under-pick motion. The device is simple in 
design, consists of only 30 parts, and is much cheaper 
than the Northrop loom. When the weft thread 
breaks, the shuttle automatically draws into the 
battery, a bobbin ejector smoothly presses in a new 
spool, simultaneously forcing out the old one, and 
the loom continues operating until all the 32 spools 
in the battery have been consumed. The first experi- 
mental device was tested at the Leningrad Scientific 
Research Institute of the Textile Industry, where it 
passed preliminary tests and is now being used in 
practical work. The application of this invention to 
any loom renders it automatic, and it is claimed that 
it will result in a considerable economy. 


_At the time of writing, negotiations with the object 
of averting a threatened stoppage of work in the South 
Wales coal industry are in progress. They began a 
week ago and have been, directly or indirectly, par- 
ticipated in by representatives of the miners and coal- 
owners in South Wales, the Miners’ Federation of 
Great Britain, and the Ministry of Mines. The trouble 
arose, it will be recalled, when a wages claim by the 
South Wales Miners’ Federation was referred to the 


National Industrial Board. The South Wales coal- 
owners refused to recognise the Board and did not 
appear before it. The Board, however, heard the 


men’s case, and, on the evidence submitted, made an 
award which the men’s representatives accepted, 
although it fell short of the terms of their original 
demand, The coal owners, on the other hand, refused 
acceptance. The main issue of the dispute, as it has now 
developed, is the nature and composition of the 
tribunal set up under a new agreement to deal with 
matters on which the conciliation board has failed to 
agree. The men’s notices to cease work when the 
existing agreement expires will become effective on 
October 1, if no settlement is reached. 





That there is any shortage of skilled workers is 
denied by Mr. Hill, the general secretary of the Boiler- 
makers and Iron and Steel Shipbuilders’ Society. 
Writing in the Monthly Report of his organisation, he 
says :—* Why should the head of a big firm mislead 
the public when he ought to know that the latest 
official returns give 44-7 per cent. unemployed in ship- 
building and 29-5 per cent. in marine engineering ? 
Capitalism has always required an unemployed surplus 
to keep men servile enough for profitable exploitation. 
Before the war about 5 per cent. unemployed was 
sufficient. Since 1920, this percentage has been 
increased ten times in certain industries. But is there 
any humanity in this appeal for more men to come into 
an industry where two men are already available for 


(4) The study by the Labour Department of 
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every job there is ? And some of these idle men have 
been out of work for years. It will be time enough 
to call for new men when men who have invested their 
lives in the industry are employed.” 


At the end of August, 18,744 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society were 
‘ signing the books,”’ as compared with 18,930 at the 
end of July. The number of members in receipt of 
superannuation benefit decreased from 2,220 to 2,198, 
and the number in receipt of sick benefit from 637 
to 616. The expenses for August—which had to bear 
five weeks’ outlays—amounted to 3,495l. ls. 1}d. ; 
in July they were 3,180/. 12s. Ojd. There was a net 
increase of 105 in the membership. 


The Ministry of Labour Gazette states that among 
workpeople insured against unemployment in Great 
Britain and Northern Ireland, the percentage un- 
employed was 16-6 at August 20, 1934, as compared 
with 16-8 at July 23, 1934, and 19-1 at August 21, 
1933. For males alone, the percentage at August 20, 
1934, was 18-9 and for females 10-4. At July 23, 
1934, the corresponding percentages were 19-2 and 
10-4, and at August 21, 1933, they were 22-4 and 
10-5. 





At August 20, 1934, there were 1,598,338 persons 
on the registers of employment exchanges in Great 
Britain, who were out of a situation. This was 44,591 
more than at July 23, 1934, but 245,179 less than at 
August 21, 1933. The total included 1,301,971 men, 
62,126 boys, 185,704 women and 48,537 girls. It was 
made up of 500,214 insured persons with claims for 
insurance benefit, 753,364 applicants for transitional 
payments, 189,437 other insured persons not in receipt 
of benefit or transitional payments, and 155,323 
uninsured persons. There was an increase of 32,824, 
between July 23 and August 20, in the number of boys 
and girls registered as wholly unemployed. A tem- 
porary increase, due to children reaching the school- 
leaving age, normally occurs after the end of each 
school term. 


There were registered as unemployed in Great 
Britain, 310,754 men, 6,517 boys, 134,170 women and 
5,400 girls, who were on short time or otherwise sus- 
pended from work on the understanding that they were 
shortly to return to their former employment. The 
total of 456,841 was 36,031 less than at July 23, 1934, 
and 26,591 less than at August 21, 1933. It included 
408,649 insured persons with claims for insurance 
benefit, 21,006 applicants for transitional payments, 
and 27,186 persons not in receipt of benefit or transi- 
tional payments. 


Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers 
in Great Britain 79,594 men, 72 boys, 1,729 women, | 
and 4 girls; these are largely employed in dock and 
harbour service. The total of 81,399 was 1,758 more 
than at July 23, 1934, but 2,789 less than at August 21, 
1933. It imeluded 58,428 persons with claims for 
insurance benefit, 21,804 applicants for transitional 
payments, and 1,167 persons not in receipt of benefit 
or transitional payments. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in rates 
of wages reported to have come into operation in 
August resulted in a decrease of over 2,0001. in the 
weekly full time wages of about 69,000 workpeople 
and in an increase of about 1,650l. in those of over 





35,000 workpeople. Almost all the workpeople affected 
by decreases in wages were employed in steel melting | 
shops and at steel rolling mills in various districts | 
in England and Scotland, their wages being reduced 
in correspondence with a fall in selling prices. The 
increases in wages mainly affected coal miners in War- 
wickshire, iron puddlers and iron and steel millmen 


|in the Midlands, machine calico printers in Lancashire, | 


silk dyers at Macclesfield, and certain passenger road 
transport workers in Scotland. The changes so far 
reported in the eight completed months of 1934 have | 
resulted in a net increase of over 33,000/. per week | 
in the full-time rates of wages of about 357,000 work- | 
people, and in a net decrease of nearly 2,8001. in those 
of about 36,000 workpeople. 


The number of trade disputes involving stoppages | 
of work reported to the Department as beginning | 
in August, was 34. In addition, 12 disputes which | 
began before August, were still in progress at the begin- 
ning of the month. The number of workpeople 
involved in all disputes in August (including work- 





people thrown out of work at the establishments where 















































































the disputes occurred, though not themselves parties 
to the disputes) was about 15,600, and the aggregate 
duration of all disputes in August was about 65,000 
| working days. 

| 

| The writer of an editorial note in Man and Metal, 
| the journal of the Iron and Steel Trades Confederation, 
says :—‘* Apart from the effect of the holiday period, 
output of iron and steel has been well maintained 
during the past three months, and reports on the 
general situation are very hopeful as to a continuation 
of the improved conditions. The greater volume of 
employment, as compared with a year ago, is reflected 
in the membership of the Confederation, which has 
increased by 4,650 since the beginning of the year, and 
by over 8,500 since June, 1933. The conclusion of 
the tinplate international quota and trade agreement 
appears to have stimulated activity in the demand for 
tinplates, and works that have been idle for extended 
periods have been brought into operation.” 


An Act regulating the right to use the title of certifi- 
cated engineer has been promulgated in France. 
According to a communication received by the Inter 
national Labour Office at Geneva, it provides that 
persons describing themselves as certificated engineers 
must add to this description one of the titles legally 
recognised under the Act. The title may be quoted 
in full or by means of officially-recognised abbreviations. 
A board is to be set up to decide questions relating to 
engineers’ titles. Its members will be appointed by 
the Minister in charge of technical education, but its 
composition will be determined by Decree. It will 
include, among other persons, delegates of the most 
| representative organisations of employers and engineers, 
and will be consulted on all questions relating to the 
| status of certificated engineers. 








As a temporary measure, engineers’ certificates 
issued by private technical schools, the courses and 
practical work of which were attended on the date of 
promulgation of the Act by engineers qualified or 
| qualifying for the public service, will be regarded as 
| recognised by the State. Former students of private 
technical schools no longer in existence at the date of 
promulgation of the Act may individually or collectively 
| apply for permission to make use of the title of certi- 
ficated engineer granted by these schools. The 
|committee will decide on these applications in the 
manner prescribed. The Minister in charge of technical 
education, with the approval of the board, may grant 
permission to engineers born in Alsace or Lorraine to 
make use of certificates issued to them by the foreign 
schools in which they carried out or began their studies 
before the signature of the Treaty of Versailles. The 
Act applies to Algeria and the Colonies. 


The annual report of the executive of the Transport 
and General Workers Union states that the organisation 
is maintaining its international connections. Important 
negotiations arising out of new trade agreements and 


| the policy of this and other countries are taking place, 


and it is believed that the time is not far distant when 


| the observance of international trade union conditions 


will be a condition of the recognition of cartels, inter- 
national quotas and measures of that kind. The 
Union, it is stated, has been considering the problem, 
of improving international collaboration with a view 
to grappling more efficiently with international changes, 
and during 1933 it submitted a scheme to the Trades 
Union Congress and the International Federation of 
Trade Unions in the hope of achieving this purpose. 
“ This question,” the executive say, “is of particular 
importance to our producing sections, for if we can set 
up international machinery which, when the employers. 
capitalists or governments meet to regulate industry, 
will compel them equally to meet organised labour, 
we shall create an international connection which will 


| develop a new type of international relationship. It 


will be less political and more industrial.” 


Addressing a conference, which opened in London on 
Monday this week, of the International Confederation 


lof Professional Workers, Mr. George Latham, who 


presided, said that chief among their problems in 
intensity and importance was that of unemployment, 
which was affecting the non-manual and professional 
worker to an extent rarely realised. Unemployment 
in their ranks was largely due to the changing processes 
of production, the substitution of the robot for the 
living man, the merging and amalgamation of businesses 
and rationalisation of methods, all of which resulted in 
great bodies of clerks, technicians, and other non- 
manual workers suddenly becoming unused. Fre- 
quently those highly-skilled workers were the architects 
of their own misfortunes by working out the very 
schemes which deprived numbers of them of their 
employment. 
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ENGINEERING TRAINING AND 
EDUCATION 


Advanced Lectures in Engineering.—A course of three 
lectures on “ Pumping Machinery as Developed to 
Meet Modern Conditions,” will be given by Mr. H. R. 
Lupton, in the Department of Mechanical Engineering, 
University of London, King’s College, Strand, W.C.2, 
on Tuesdays, October 16, 23, and 30, at 5.30 p.m. In 
the Department of Civil Engineering at King’s College, 
« course of three lectures on “ Irrigation” will be 
given on Tuesdays, November 6, 13 and 20, at 5.30 p.m. 
The first lecture will be delivered by Sir Murdoch 
Macdonald, K.C.M.G., and the second and third by 
Mr. W. Allard. Admission to all the lectures is free, 
ind no tickets are required. 

The Institute of Marine Engineers.—Arrangements 
are now complete for the next annual examination for 
admission to the student class of membership of the 
Institute of Marine Engineers. The examination will 
be held from May 27 to June 4, during the evenings, 
various centres within convenient distances from 
the candidates’ places of residence. Intending candi- 
dates, who must be under twenty-five years of age, 
may obtain full particulars of the syllabus and exemp- 
tions allowable on application to the secretary of the 
Institute, 85-88, The Minories, London, E.C.3. Official 

utry forms should be returned not later than March 1. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are given. Further details may be obtained on applica- 
tion to the Department, the reference numbers appended 
being quoted in all cases. 


Traction Substation Equipment.—The supply of traction 
substation units, comprising rotary converter, glass 
rectifier, steel-tank type rectifier, and automatic switch- 
gear. The Melbourne and Metropolitan Tramways 
Roard, Melbourne; November 29. (Ref. No. A.Y. 
12,623.) 

Cables, &c.—The supply of cables, transformers, 
insulators, lamp standards, &c., in connection with the 
installation of overhead and underground conductors at 
Chebin-el-Kanater. The Egyptian Ministry of the 
Interior, Cairo; November 17. (Ref. No. A.Y. 12,626.) 
* Steel Sheds.—-The supply of a steel shed 18 m. in 
length and a steel-framed building with gable ends, 
19-5 m. long; November 19. (Ref. No. G.Y. 14,283.) 
Also the supply and delivery, with or without erection, 
of a steel shed 75 ft. long; November 26. (Ref. No. 
G.Y. 14,285.) The Ministry of Public Works, Sudan 
Irrigation Department, Khartoum. 

Hand Generators.—The supply of telephone hand 
generators. The Posts and Telegraphs partment, 
Melbourne ; November 13. (Ref. No. A.Y. 12,649.) 

Switchgear.—The supply of an eleven-unit and a nine- 
unit low-tension metal-clad switchboard. |The Johannes- 
burg City Council ; October 27. (Ref. No. A.Y. 12,652.) 

Transformers.—The supply of indoor and outdoor 
type, three-phase transformers, with a ratio of 11,330 
391/226; October 24. (Ref. No. A.Y. 12,653.) Also 
twelve 300-KVA, six 200-KVA, and six 50-kVA oil- 
immersed, indoor-type, three-phase transformers. The 
Johannesburg City Council. 


Piping and Sheets.—Tho supply of brass piping and 
brass and copper sheets. The South African Railways 
and Harbours Administration, Johannesburg ; October 
22. (Ref. No. G.Y. 14,309.) 


Structural Steelwork.—The supply of structural steel- 
work for a cargo shed at No. 4 Berth, Port Elizabeth 
Harbour. The South African Railways and Harbours 
ar re Johannesburg ; November 5. (Ref. No. 
G.Y. 14,311.) 


Contactors.—The supply of nine 1,500-volt contactors 
capable of carrying 750 amperes. The Victorian Railway 
Commissioners, Melbourne ; November 21. (Ref. No. 
\.Y. 12,651.) 

Ste rilising Plant.—The supply of gas-heated sterilising 
plant for Port Said Hospital. The Egyptian Department 
= Public Health, Cairo; December 3. (Ref. No. A.Y. 

2,655.) 

Switchgear.—The supply of 11-kV and 400-volt sub- 
station switchgear in connection with Qadian electric- 
supply project. The Indian Stores Department, New 
Delhi; October 30. (Ref. No. A.Y. 12,656.) 


Electrification Equipment.—The supply of direct- 
current motors, control apparatus, cables, &c., in connec- 
tion with the electrification of the Kafr-El-Zayat Water- 

rks. The Egyptian Ministry of the Interior, Cairo ; 
November 6. (Ref. No. A.Y. 12,657.) 


Pumping Set.—The supply and delivery of a portable 
pumping set for the Government Workshops, Boulac, 
Cairo, comprising a 14-brake horse-power Diesel engine, 
circulating pump and cooling-water tank, and a centri- 
fugal pump, with 8-in. connections, to work on an 8-m. 

» 10-m. static head. The Egyptian Ministry of Public 
Works, Cairo ; October 29. (Ref. No. G.Y. 19,321.) 

Arc-Welding Equipment.——The supply of portable 
arc-welding equipment comprising a 25-h.p. petrol motor 
direct coupled to a 200-ampere generator, with acces- 
sories. The Argentine State Oilfields, Buenos Aires ; 
October 24. (Ref.JNo. A.Y. 12,658.) 





BOOKS RECEIVED. 


United States Bureau of Mines. Mineral Resources of 
the United States, 1931. PartI. Metals. Washington : 
Superintendent of Documents. [Price 1 dol. 50 cents.] 

Lubricating Oil Tests and their Significance. By J. E. 
SourucomBE. Third revised edition. London : Germ 
Lubricants, Limited. [Price 2s. 6d. net.] 

University of IUinois. Engineering Experiment Station. 
Bulletin No. 266. Investigation of Warm-Air Furnaces 
and Heating Systems. Part VI. [Price 1 dol.) 
No. 267. An Investigation of Reinforced Concrete 
Columns. [Price 1 dol.] No. 268. The Mechanical 
Aeration of Sewage by Sheffield Paddles and by an 
Aspirator. By H. E. Bassirr. [Price 60 cents.] 

University of Illinois. 

Department of Overseas Trade. No. 587. Economic 
Conditions in Canada (1933-1934). Report. By 
F. W. Frevp. 
Conditions in Morocco (1932-1933). [Price 2s. 3d. 
net.] London: H.M. Stationery Office. 

Principles and Practice of Surveying. Vol. II. Higher 
Surveying. By C. B. Brerp and G. L. Hosmer. 
Fourth edition. New York: John Wiley and Sons, 
Incorporated. London: Chapman and Hall, Limited. 
[Price 2ls. 6d. net.] 

Industrial Furnaces. Vol. I. Third 
edition. 
porated. London: 
[Price 37s. 6d. net.] 

Mechanical Vibrations. By J.P. Den Hartoe. London : 
McGraw-Hill Publishing Company, Limited. [Price 
30s. net.] 

Mechanical Engineering Practice. A Laboratory Reference 
Text. By C. F. Soop and G. L. Tuve. London: 
McGraw-Hill Publishing Company, Limited. [Price 
24s. net.] 


By W. Trinks. 


Chapman and Hall, Limited. 


Five-Place Table of Natural Trigonometric Functions to | 


Hundredths of a Degree. Compiled by AMELIA 
De Letta. New York: John Wiley and Sons, Incor- 
porated. London: Chapman and Hall, Limited. 
[Price 6s. net.] 

Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1522. Interference between 
Bodies and Airscrews. Part Il. By C. H. N. Lock 
and H. Bateman. [Price ls. 6d. net.] No. 1581. 
Stresses in the Fuselage Induced by Gusts. By H. R. 
Fisner. [Price ls. net.] No. 1584. Effect of a 
Contraction on the Turbulence in a Fluid Stream. By 
A. Face. [Price 6d. net.) No. 1585. Fluid Flow 
in Rough Pipes. By A. Face. [Price ls. net.] No. 
1587. Wind-Tunnel Tests on (1) Frise Aileron with 
Raised Nose. (2) Hartshorn Ailerons with Twisted 
Nose. By A. 8S. Harrsnorn and F. B. BRapFIELD. 
[Price 9d. net.] No. 1589. A Modified Chattock Gauge 
of High Sensitivity. By V. M. Fatxner. [Price 6d. 
net.] No. 1592. Heavy Flexible Cable for Towing a 
Heavy Body Below an Aeroplane. By H. GLavERrt. 
[Price ls. net.] No. 1593. Effect of Wind on the 
Take-off of Seaplanes. By E. T. Jones. [Price ls. 
net.} London: H.M. Stationery Office. 

War Department. Corps of Engineers. United States 
Army and United States Shipping Board. Part Series 
No. 20. The Port of New York. Part 1. General 
Report. [Price 60 cents.] Part 2. Piers, Wharves, 
and Docks. [Price 70 cents.] Part 3. Atlas of Port 
Facilities Maps. Washington: Superintendent of 
Documents. 








Launcu or Two Iratian DestroyvErRs.—The 1,450-ton 
ee ype destroyer Libeccio, of the Venti class, 
under construction for the Italian Navy, was launched 
recently from the Riva Trigano shipyard of the Societa 
Cantieri Riuniti. The 1,800-ton destroyer Crecale, 
which is to be the flotilla-leader of the Venti class of 
destroyers, has also recently been launched from the 
Ancona yard of the Societa Cantieri Riuniti. The latter 
vessel’s armament comprises four 120-mm. (4-7-in.) guns 
and six torpedo tubes. 





Aik Freicur Trarric.—It is stated in a bulletin 
issued recently by Messrs. Imperial Airways, Limited, 
Airway Terminus, Victoria Station, London, 8.W.1, 
that whereas when the first service between London and 
the Continent began, fifteen ago, freight loads 
did not amount to more than a handful of small parcels ; 
at the present time, in the busy seasons, from 60 tons to 
80 tons of urgent merchandise are air-borne in and out 
of London weekly. Goods of all kinds, including machine 
parts, tools and other equipment, are despatched not 
only to Europe, but to Africa, India and the East. 





Nortu-East Coast InstrrvTion OF ENGINEERS AND 
SHIPBUILDERS.—The council of the North-East Coast 
Institution of Engineers and Shipbuilders, Bolbec Hall, 
Newcastle-upon-Tyne, has awarded the Institution 
Engineering Gold Medal to Messrs. W. T. Bottomley, 
E. W. Corlett and F. Piercy for their paper, “‘ The Possi- 
bilities of Applying Improvements Effected in Modern 
Land Power Plant to Ship-Propelling Machinery.” 
The Institution Shipbuilding Gold Medal has been 
awarded to Mr. N. M. Hunter for his paper, “ The Elec- 
tric-Welded Ship ‘ Peter G. Campbell.’’’ The Institution 
Scholarship has been awarded to Mr. M. Powley, while 
grants of 301. each have been made to two other candi- 
dates for the scholarship, Messrs. R. C. Sumner and 
D. Carter. The Thomas Fenwick Reed Medal, which is 
awarded to the candidate who most successfully pro- 
duces and exhibits evidence of ability to share in the con- 
trol of industry, has been gained this session by Mr. 
J. C. Boyd. Awards of various sums have been made 
from the Graduate Award Fund to Messrs. W. Pratt, 
C. E. Clouston, D. Tagg, K. Fairbairn, J. Smith and J. L. 
Hobson. 





[Price 4s. 6d. net.] No. 588. Economic | 


New York: John Wiley and Sons, Incor- | 


CONTRACT. 


Messrs. Marcont’s WIRELESS TELEGRAPH CoMPANY> 
Limirep, Electra House, Victoria-embankment, London, 
W.C.2, are fitting wireless transmitting and receiving 
equipment in the five new, D.H. 86, four-engined aircraft 
for the Singapore-Brisbane section of the England- 
Australia air route, which, we understand, is expected 
to be opened by Messrs. Qantas Empire Airways, Limited, 
in December. The “homing” device is also being 
fitted ; this, which is also being installed by the Marconi 
Company, in addition to transmitting and receiving 
equipment, on several of the aircraft of Messrs. Railway 
| Air Services, Limited, is a direction-finder attachment, 
| which enables a pilot to steer a course on any suitable 
| wireless transmitting station on his route. 











PERSONAL. 


| Mr. E. J. Barry, B.Sc., 157, Dunstable-road, Luton, 
| Beds., recently general manager to Messrs. Metallurgical 
| Company, Limited, Newcastle, has now taken over, on 
| behalf of Messrs. H. Hilditch, non-ferrous metal refiners 
|and dealers, 105-109, Buckingham-street, Birmingham, 
+19, the sale of their products for the South of England. 

On and after Monday, October 1, the head office and 
registered office of Messrs. BRAITHWAITE AND ComM- 
PaNY, ENGINEERS, Liuwirep, will be transferred from 
| Broadway Buildings, Westminster, to Horseferry House, 
Westminster , London, 8.W.1. 








| NOTES FROM CLEVELAND AND 
| THE NORTHERN COUNTIES. 


MiIppLEsBROoUGH, Wednesday. 


The Cleveland Iron Trade.—Ironmasters have little 
| Cleveland pig stored, and the limited make is almost 
| absorbed by current needs. Values are unchanged, but 
| are likely to stiffen as local and other home consumption 
promises to increase, and recent events encourage hope 
of some expansion of overseas demand. Producers are 
still prepared to make considerable price concessions to 
secure export orders, but are not pressing sales for 
shipment to foreign ports now that output is well taken 
up by customers elsewhere. Deliveries to Scotland are 
heavier than for quite a long time, and makers expect 
to ar e further substantial contracts with buyers 
beyond the Tweed, notwithstanding keen competition 
for Scottish trade. Terms of sale for shipment abroad 
continue to vary after individual bargaining, and 
quotations are difficult to fix definitely, but for other 
business prices remain rigid on the basis of No. 3 g.m.b. 
at 67s. 6d. for use at Teesside works, 69s. 6d. for delivery 
to North of England areas beyond the Middlesbrough 
zone, 678. 3d. to Falkirk and 70s, 3d. to Glasgow. 

Hematite.—Production of East Coast hematite iron 
is not in excess of demand, and the moderate stocks at 
makers’ yards—-much of which are sold—are likely to 
be substantially drawn upon in the near future. In 
this branch also, while home consumers are taking up 
by far the most of the iron available for distribution, 
movement in the direction of providing improvement 
in facilities for obtaining payment for parcels shipped 
to the Continent promises to result in renewal of business 
with customers abroad, though Continental hematite is 
still comparatively cheap. Certain overseas users of 
hematite prefer East Coast brands to other iron. For 
export business sellers are asking rather higher figures 
than have been accepted. Tees side consumers are taking 
larger supplies than of late, and customers in the Sheffield 
district continue to accept substantial quantities while 
buyers in South Wales are taking regular supplies from 
this district. Delivery prices are firm at the equivalent 
of No, 1 puny | at 69s. here, 71s. supplied to North- 
umberland and Durham, 75s. to 788, to various parts of 
Yorkshire, and 75s. to Scotland. 

Foreign Ore.—Merchants will not sell foreign ore for 
supply over periods next year except at advanced figures, 
but consumers claim they can still buy prompt parcels 
of best rubio at 17s. c.i.f. Tees. 

Blast-Furnace Coke.—The make of Durham blast- 
furnace coke has been greatly increased by the re-starting 
of plant which has been idle for some time ; but the expan- 
sion of output has not weakened values which are still 
ruled by good medium qualities at 20s., delivered to 
Tees-side works. 

Manufactured Iron and Steel.—Aggregate heavy 
tonnage production of semi-finished and finished iron 
and steel is well maintained. In one or two departments 
more orders are needed, but manufacturers have good 
order books for most descriptions of material. Quotations 
for home consumption, subject to usual rebates stand : 
Common iron bars, 91. 12s. 6d. ; packing (parallel), 81. ; 
packing (tapered), 101. ; steel billets (soft), 5l. 128. 6d. ; 
steel billets (medium), 71. 2s. 6d.; steel billets (hard), 
71. 12s. 6d.; iron and steel rivets, 11/. 108. ; steel ship 
plates, 8l. 15s.; steel angles, 8/. 7s. 6d.; steel joists, 
81. 15s.; heavy sections of steel rails, 82. 10s. for parcels 
of 500 tons and over, and 9. for smaller lots ; and fish 

lates, 121. 10s. Black sheets (No. 24 gauge) are 101. 10s. 
or delivery to home customers, and 91. 5s. f.o.b. for 
shipment abroad ; and galvanised corrugated sheets are 
131. for delivery to home customers, and 111. 5s. f.o.b. 
for shipment overseas. 

Scrap.—Business in scrap is quiet. Cast-iron borings 
are on sale at 25s., and steel turnings are offered at 35s. 
Light cast-iron is in rather better demand at 41s., and 
heavy cast-iron is quite 50s.; while machinery metal 
remains at 52s. 6d., and merchants offer heavy steel only 
sparingly at 50s. 
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NOTES FROM SOUTH YORKSHIRE. 


Saerrietp, Wednesday. 


Iron and Steel.—In both the heavy and light steel 
branches business is gradually opening out, and in many 
quarters activity during the closing months of the year 
is expected to be comparable with, if not quite as 
pronounced as, during the first six months. In the 
acid-steel section, furnaces are operating to capacity. 
Current output of steel ingots and castings is at a rate 
well in excess of 100,000 tons a month. If the current 
average is maintained, the year’s aggregate is expected 
to constitute both a pre-war and post-war record. Stocks 
at consuming works generally are low, and though 
deliveries cover a high tonnage, consumption is at a 
rapid rate owing to the amount of work in circulation 
in the semi-manufactured and engineering branches. 
Special steel departments are well employed and have 
encouraging prospects. Stainless steel manufacture 
shows uninterrupted progress. Marked development is 
noted in the rolling of stainless sheets, for which addi- 
tional plant is being installed. A lot of work is in hand 
involving the manufacture of large hollow forgings. 
Activity is sustained at rolling mills and press-shops. 
Rod and wire departments are absorbing a considerable 
proportion of the local steel output. On the heavy 
engineering side good business is being done in high- 
pressure plant for electrical development schemes. 
Colliery orders have been received for steam and electric 


winding engines. More Government contracts are 
circulating. The War Office has ordered steel billets 
and steel strip, the Admiralty castings and oxygen 


cylinders, and the Crown Agents for the Colonies iron 
pipes produced on the latest principle. This week's 
inquiries for steel products include those from New 
York for stainless steel flatware, from London for 
chiropodists’ instruments, and from Cullercoats for die- 
stamping machines for cutting out cork, linoleum, and 
similar materials in multiple numbers. A steady con- 
nection is maintained in heavy crushing and granulating 
machinery. British quarry owners are good customers. 

South Yorkshire Coal Trade.—Some sections of th® 
market report a more active tone. In house coal business 
is less lethargic. Retail sales still leave much to be 
desired, but inquiries are more numerous, and the gross 
demand has warranted collieries operating an increased 
number of shifts. Steam coal sales reflect the increased 
activity in the steel and allied trades. A considerable 
proportion of current output is leaving the district 
ie inland contracts. Export business is reported to 
be on the quiet side, but there is less difficulty in negotiat- 
ing forward orders now that supplies are more liberal. 
Small coal is still searce, and there is some pressure in 
the demand for coking qualities. Values in furnace and 
foundry coke are well maintained, whilst active business 
is noted in the gas coal market. Quotations are :—Best 
branch hand picked, 24s. to 26%.; Derbyshire best 
house, 20s. to 22s.; Derbyshire best brights, 17s. 6d. to 








10s best screened nuts, I6s. 6d. to 17s. 6d.; small 
screened nuts, lSe. to lée Yorkshire hards, l6s. 6d. to 
17s.; Derbyshire hards, 16s. 6d. to 17s. 6d.; rough 
slacks, 8*. to 9.; nutty slacks, 7s. to 8. 6d.; and 
amalia, 5e. 6d. to Ge. 6d. 

Firow Nets ror Sort-Seerace Prosiems: ERRATA. 
Our attention has been drawn to the fact that in the 


article on this subject by Mr. 8. Shulits, on page 163 
of our issue of August 17, equation (4) should read dq 
dh 
dn 


impervious 


ds. 1, and that in the subtitle to Fig. 5, the word 


* should read “ pervious.” 


H.M.S. “ Evecrra.”—H.M. Torpedo-Boat Destroyer 
Electra, constructed by Messrs. R. and W. Hawthorn, 
Leslie and Company, Limited, Hebburn-on-Tyne, was 
handed over to the Admiralty on September 13 after a 
successful series of trials. The vessel is one of eight 
ordered under the 1931 Naval Programme, and is the 
second vessel of her class to be handed over. She has 
an overall length of 329 ft., and her approximate dis- 
placement is 1,405 tons. She is built with a long fore- 
eastle deck and her armament comprises 4-7-in. guns and 
smaller machine guns. The machinery, which has been 
constructed at the “ompany's St. Peter's Engine Works, 
consists of twin-screw, single-reduction geared turbines 
of the Parsons type, developing collectively an s.h.p. of 
36,000. Steam is supplied by three water-tube boilers 
of the three-drum type, fitted with superheaters, designed 
for a working pressure of 300 Ib. per square inch, and 
200 deg. superheat under closed stokehold conditions. 


Tue Late Mr. E. G. Taytor.—We note with regret 
the death of Mr. Edward Garfield Taylor, which occurred 
in & nursing home in Leeds, on September 17. Mr. 
Taylor, who was engaged in the export department of 
Messrs. The British Thomson-Houston Company, 
Limited, Rugby, for many years, was born at Marsden, 
Yorkshire, in 1881, and after completing his education 
at King's College, London, entered his father’s boiler 
works in Yorkshire. He subsequently entered the 
electrical-engineering works of Messrs. Sieniens Brothers, 
at Stafford, and joimed Messrs. The British Thomson- 
Houston Company in 1904 as a tester in the Rugby works. 
In 1906 he was transferred to the export department, 
and had been engaged in that work ever since, serving as 
epee assistant to the Company’s export sales manager 
or a number of years. In this capacity he visited Russia 
in the early days of the war, and subsequently made an 
extended tour of India. Mr. Taylor always took a keen 
interest in the recreation activities of his company’s 


employees. 
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NOTES FROM THE SOUTH-WEST. | 
Carprirr, Wednesday. | 

Welsh Water Schemes.—Glamorgan County Council | 
have decided to increase their contribution towards rural 
water schemes from 10,0001. to 18,618/., a figure likely to 
be further increased when other schemes have been 
approved by the Ministry of Health for Government 
assistance. A public inquiry has been held into a 
scheme of the Aberystwyth Rural Council for supplying 
water to North Cardiganshire villages at a cost of 35,5031. 
The rates of the district will be increased by 9}d. in the 
pound by the scheme. Another scheme for augmenting 
supplies for the town of Pwilheli and two neighbouring 
villages, estimated to cost 8,0001., has also been the 
subject of public inquiry. 

Water Peril in Welsh Coalfield.—During discussion by 
the South Wales Institute of Engineers of the paper by 
Mr. W. D. Woolley, relating to the water problem in the 
Sirhowy Valley, Mr. C. H. McCale commended the 
practical manner in which the Tredegar Iron and Coal 
Company, Limited, and Mr. W. D. Woolley had made it 
possible to work valuable areas of coal which, through 
water accumulations, would otherwise have been rendered 
derelict. Mr. David Evans, of Tredegar, said that his 
company felt that the expense of safeguarding property 
from water from an adjoining area should be a national 
charge. 


Wye Drainage Scheme.—It is announced that Mon- 


; _ [SEPT. 28, 1934. 


NOTICES OF MEETINGS. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
October 2, 7.45 p.m., The Royal Society of Arts, John. 
street, Adelphi, London, W.C.2. Presidential_Address by 
Mr. L. H. Pomeroy. : 

INSTITUTION OF MECHANICAL ENGINEERS.—WNorth- 
Eastern Branch : Wednesday, October 3, 6.30 p.m., The 
Mining Institute, Neville Hall, Newcastle-upon-Tyne. 
“Some Factors in the Design of Surface Condensing 
Plant,” by Messrs. H. L. Guy and E. V. Winstanley. 
Yorkshire Branch : Thursday, October 4, 7 p.m., Hote! 


Metropole, Leeds. “* Aerodynamics,” by Professor 
R. V. Southwell. Scottish Branch : Thursday, October 4, 
7.30 p.m., The Royal Technical College, Glasgow. 


** Damping Influences in Engine Torsional Oscillation,” 
by Dr. J. F. Shannon. Southern Branch: Thursday, 
October 4, 7.30 p.m., The Municipal College, Portsmouth. 
Chairman’s Address by Wing-Commander T. R. Cave- 
Browne-Cave. Also on Friday, October 5, 7.30 p.m., 
The University College, Southampton. 


For Meetings of Other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM THE NORTH. 


Griascow, Wednesday. 














mouth Town Council has decided to approve in principle 
the Wye Catchment Board scheme or preventing the 
flooding of Monmouth town. This action has been 
taken in view of the public inquiry ordered by the 
Ministry of Agriculture and Fisheries, to be held at 
Monmouth on Wednesday, October 24, when the Wye 
Conservancy Board, several public bodies and a number 
of landowners and others interested, will oppose the 
Catchment Board scheme on the ground that it would 
seriously damage, if not destroy, the valuable salmon 
and trout fisheries of the River Wye. The scheme, which 
is estimated to cost 30,000I., is to cut through rock ledges 
and clear all obstructions of the river bed between 
Monmouth bridge and Bigsweir bridge. 

New Sewers for Rhondda Valley.—Rhondda Urban 
Council have been notified that, following a public 
inquiry last July, the Ministry of Health has sanctioned 
a loan for 39,0601., for sewerage works between the Naval 


Colliery, Penygraig, and Britannia, Pieth, rendered 
necessary through the breakdown of the old system 
through subsidence due to mineral workings. The 


outbreak of typhoid following bathing in the river was 
attributed to pollution from this source. The system, 
which will serve some 14,000 houses, will be carried out 
by direct labour over 18 months. 








Mopern Lirtinc.—A_ well-bound and attractively 
illustrated volume of over 1,000 pages has been published 
by Messrs. Herbert Morris, Limited, Loughborough, 
Leicestershire. It constitutes a compendium of informa- 
tion concerning the many varieties of the firm’s lifting, 
handling, and moving machinery as utilised by manufac- 
turers, merchants, railway companies, and others engaged 
in industry or trade. Among other equipment, the 
volume deals in great detail with portable hand-lifting 
gears, portable electric hoists, hand-operated and 
electric overhead runways, gravity and power conveyors, 
hand-operated and electric overhead and jib cranes, 
goliath, breakdown, locomotive, and portal cranes, and 
lifts. A brief illustrated description of the Morris Works 
at Loughborough and its equipment is also included. 


Wreck Srartistics.—Returns issued by Lloyd's 
Register of Shipping show that 71 vessels, making 
together 105,707 gross tons, were totally lost or con- 
demned in consequence of casualty or stress of weather 
during the quarter ending March 31, 1934. Of these, 
64, totalling 102,945 tons, were steamers and motorships, 
20 of which, aggregating 27,701 tons, flew the British 
flag. Of the seven sailing ships lost. which totalled 
2,762 tons, only one, a 321-ton steel barquentine, was a 
British ship. Ships otherwise broken up or condemned 
numbered 165, these having a total tonnage of 450,693. 
Of the 157 steamers and motorships, making 447,447 tons, 
which were broken up, 47, aggregating 159,704 tons, were 
British vessels ; and of the eight sailing ships, totalling 
3,246 tons, condemned, only one, an 191l-ton wooden 
schooner, was of British nationality. 


Mopern Lieutrxe Scuemes.—<An exhibition, which 
is designed to show the many applications of modern 
lighting and to secure the interest of architects in employ- 
ing equipment of a novel character, has been arranged 
by the Lighting Service Bureau of the Electric Lam 
Manufacturers’ Association of Great Britain, Limited, 
2, Savoy-hill, London, W.C.2. The new architectural 
room contains a suspended trough fitted with lamps 
having a total loading of 1,200 watts and arranged so 
that an illumination of 20-foot candles is obtained 3 ft. 
from the ground. In a second system four fittings 

laced on the sides of the recessed ceilings are used. 
The lamps are concealed in bowls and light up the 
vertical curved faces of the fitting. A decorated effect 
is obtained by the use of lamps with green sprayed 
tips. A touch of colour is obtained in another fitting by 
using a green semi-translucent medium round the rim 
of the reflector, while in one of the recesses is a grille, 
which is normally illuminated by daylight from the 
window behind. This can, however, be excluded and 
the He illuminated by small lamps. Another section 





| 


of the exhibition is devoted to industrial illumination, 
while street and shop-window lighting also receive 





attention. 





Scottish Steel Trade.—Conditions at the heavy steel 
works continue to be very satisfactory generally, and 
plant is being kept running to capacity. The general 
demand is very encouraging and the outlook is once 
again rather brighter, and although the future cannot be 
gauged very accurately at present, there are signs that 
there will probably be no falling off in the current 
demand. Announcements regarding the placing of some 
new tonnage have still to be made, but local shipbuilding 
firms are very hopeful of securing a few interesting 
contracts shortly. In the black-steel sheet trade a 
fairly steady demand exists for the heavier gauges and 
a slight improvement falls to be recorded in the demand 
for light sheets. The latter is largely local, but there is, 
if anything, a little more business in export. The market 
for galvanised sheets is still exceedingly poor and the 
turnover is extremely small. Prices are unchanged and 
are as follows :—Boiler plates, 91. per ton ; ship plates, 
8l. 15s. per ton ; sections, 8l. 7s. 6d. per ton ; and black- 
steel sheets, } in., 8. 10s. per ton, and No. 24 gauge, in 
minimum 4-ton lots, 101. 10s. per ton ; and galvanised 
corrugated sheets, No. 24 gauge, 131. per ton, in minimum 
4-ton lots, all delivered at Glasgow stations. 

Malleable-Iron Trade.—The West of Scotland malleable- 
iron trade is still very quiet, and the business coming in 
is so limited that no distance ahead can be seen. Re- 
rollers of steel bars are also very quiet, although one or 
two better specifications have come to hand _ lately. 
Prices are unchanged and are as follows :—‘* Crown ” 
bars, 91. 15s. per ton for home delivery, and 9. 5s. per 
ton for export ; and re-rolled steel bars, 8/. 12s. per ton 
for home delivery and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—Quite a steady demand is 
general for Scottish pig-iron, mainly on local account, 
and both basic and hematite grades are moving fairly 
freely. Foundry ironis quiet. There is still an extremely 
poor demand on export account. The following are the 
current market quotations :—Hematite, 71s. per ton, 
delivered at the steel works; and foundry iron, No. 1, 
72s. 6d. per ton, and No. 3, 70s. per ton, both on trucks 
at makers’ yards. 

Shipbuilding.—The Burntisland Shipbuilding Com- 
pany, Limited, Burntisland, have booked an order to 
build a motorship of 600 tons deadweight capacity for 
Mr. T. J. Metcalf, London. This vessel, which will be 
150 ft. in length, will be fitted by the builders with Deutz 
Diesel engines developing 300 h.p. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, September 22, amounted to 107 tons. Of 
that total 60 tons went overseas and 47 tons coastwise 
During the corresponding week of last year the figures 
were 120 tons overseas and 82 tons coastwise, making 4 
total shipment of 202 tons. 








Tae Instirvtion oF Civic ENGINEERS OF IRELAND 
The Laurence J. Kettle premium for 1935, comprising 4 
plaque and a prize of 15 guineas, will be awarded by 
the Council of the Institution of Civil Engineers of 
Ireland to the author of the best paper on “ Recent 
Developments in the Manufacture and Uses of Steel 
Candidates must be either associate-members or students 
of the Institution who are not over 30 years of age 
on January 1, 1935. A copy of the paper, bearing a 
nom-de-plume, should reach the honorary secretary 0! 
the Institution not later than March 1, 1935. Further 
articulars may be obtained from the registrar of the 


nstitution, 35, Dawson-street, Dublin. 
A ConreRENcE By Wrrevess.—The possibility of 


using radio communication for conferences between high 
and widely-scattered officials of large syndicates was 
demonstrated on Tuesday, September 25, at the offices of 
Messrs. International Combustion, Limited, Aldwych 
House, London, W.C.2, when Mr. G. W. C. Usher, simul- 
taneously addressed the representatives of that firm in 
Sydney, Perth, Melbourne, Adelaide, Johannesburg, 
Bombay, Calcutta, Paris and New York. He took as 
his theme the progress made by the firm during the 

t year, and the representatives at Sydney, Johannes- 
urg and Bombay responded with information about 
the prospects in their respective countries. 
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Oct. 5, 1934.) 


THE HYDRO-ELECTRIC SCHEME OF 
THE GALLOWAY WATER POWER 


COMPANY. 
(Continued from page 270.) 


CONTINUING our description of the dam at 
longland, we may first deal with the fish ladder, 
which runs from the south-east end of the gravity 
dam on a curved path, so that its lower end com- 
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| 
stairway and consists of flights of stepped chambers, | is formed in the dam itself, the first, third and 
| which are interrupted by landings in the form of fifth having openings at decreasing levels, which 
large resting pools. There are five flights and four| communicate with the reservoir. These openings 
resting pools in the total rise of about 70 ft., the | are also submerged. The openings are closed by 
| number of steps being thirty-six. Connection from | electrically-operated sluices which are controlled by a 
chamber to chamber is generally by means of | float, the position of the latter being shown in Fig. 33, 
submerged orifices the size of which can be altered by | Plate XVIII. These sluices are so arranged that at 
means of hand sluices to suit varying flows. These | any one time there is only one passage through the 
|sluices are operated in groups of four or five by | reservoir, the one in use depending on the actual 





mences a Short distance below the arch dam. The |shafting and gearing. The normal rise from | water level. 
construction of this part of the works will be clear | chamber to chamber is about 2 ft. and the sluices are | The ladder is constructed principally in reinforced- 


| concrete, the details being given in Figs. 32 and 34, 








Fie. 27. Fisn-LappER CHAMBERS. 


| Plate XVIII. The gearing for the hand sluices on 
the lower flights and the electrically-operated sluices 
for the topmost flight was manufactured by Messrs. 
Guest and Chrimes, Limited, Rotherham. The 
structure is somewhat elaborate and costly, but has 
been designed with expert piscatorial advice to 
meet the special conditions of height of lift and 
fluctuation of reservoir level, which are unprece- 
dented in this country. 

Aspillway, shown under construction in Fig. 28, 
is provided beyond the flood gates. This consists 
of a low weir, of mass concrete, followed by a spill- 
way channel. At the discharge end of the latter is 
a steep fall and a bucket similar to that below the 
floodgates. From this bucket the water flows into 
a lower cushion pool which is impounded by a 
small dam. Here it is joined by the discharge 
from the floodgates and the combined flow runs 
over the dam intothe river. The spillway channel 
is 300 ft. long and at the top of the spill the 
mouth is 60 ft. wide. The civil engineering work 
at Tongland, which has so far been described, 
was carried out by Messrs. John Howard and 
Company, Limited. . 

Water for power-generation purposes is taken 
from the Tongland reservoir through an intake 
just above the north-western end of the arch 
dam, as shown in Fig. 38, and in more detail in 
Figs. 40 to 44, Plate XVIII. Thisintake consists of an 
opening 110 ft. wide in the bank of the reservoir, 
across which fixed screens, of 3}-in. by }-in. 
round-edge flats with 2-in. spaces between, are 











built. This opening leads to a basin, a section 
through which is given in Fig. 44. This is 
formed of concrete, and has a minimum floor thick- 
ness of 6 in., the walls being built on a batter of 
4 to 1. The imer end of the basin terminates in 
a rectangular opening 20 ft. wide and 18 ft. high, 
| which has been excavated out of the rock to an 
invert level of 85-00, and is formed in mass concrete. 
| The floor of this opening is built on a curve with 
|a radius of 30 ft., and it connects with the tunnel 
|to the power station through a transition length 
|of 16 ft., which is built of reinforced concrete. 
| The opening between the intake and the transition 
| length is closed by a gate, as also shown in Fig. 
|42. The head gear of this gate is supported on 
ja concrete structure consisting of two end piers. 
| These piers are carried up from the side walls of 
| the intake and are surmounted by a deck of steel 
| girders encased in concrete. The piers are formed 
hollow to take the counterbalance weight of the gate. 

The gate, which is of the free-roller type and is 

| generally of similar design to the flood gates de- 
scribed previously, has a span of 20 ft. and is 18 ft. 

high. It was also manufactured by Messrs. Glenfield 

and Kennedy, Limited, and operates under a maxi- 

mum head of 38 ft. above the sill. Watertightness is 

secured by making the machined face of an adjust- 

| able bar meet the machined face of the built-in sill. 
| The lintel is also staunched by an adjustable bar, 





Fie. 28. SprmLway FROM THE East SIDE. ‘which meets on the machined face of the lintel 


from Figs. 29 to 37, Plate XVIII, while a view of 
the lower end of the ladder is given in Fig. 27. 

The main purpose of this ladder is to enable 
fish coming from the sea to pass up the river and 
travel to the upper parts of the stream for spawning. 
To enable them to reach the foot of the ladder, 
water will be necessary in the river channel between 
the dam and the power station and this will nor- 
mally be provided by the flow down the ladder. It 
can, however, be supplemented by water which is 
discharged from a 24-in. pipe with an 18-in. disperser, 
installed in the arch dam adjacent to the 
60-in. needle valve described in the first part of this 
article. The ladder itself may be likened to a broken 








|member. The side joists are sealed by similar 
adjusted, so that most of the water flows through | adjustable bars, which meet machined faces on the 
the submerged orifices and only a small amount | groove castings. All these seals can be adjusted 
passes over the cross walls. The ladder, therefore, by set screws or bolts. The balance weights and 
operates when the chambers are running full. | Operating gear are similar to those already described 

The two upper flights of chambers are arranged for the flood gates. 

to deal automatically with the daily fluctuation| A typical cross section of the tunnel, which has 
in the reservoir level, which is about 10ft. In these | been excavated through the rock, is given in Fig. 45, 
chambers, the water level fluctuates with the varying Plate XVIII, while its alignment will be clear from 
condition of the reservoir and all the water passes Figs. 38 and 39. From Fig. 45 it will be seen 
through the submerged orifices. The first point | that it is of roughly elliptical section with major axes 
of fixed water level is the second pool from the | of 22 ft. and 18 ft. respectively, and is lined with 
top, the actual fall from the reservoir to this point | conerete to an average thickness of 12 in. The 
being automatically distributed over the intervening | material encountered in this part of the work was 
chambers. The topmost flight of five chambers | mainly hard rock, which was excavated in free 
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air by quarrying methods. 
away by hand trucks and oil locomotives, and 


when excavation had been completed the walls 


were dressed and the concrete imserted behind 


steel shuttering. 
given in Fig. 51, on page 358. 


The downstream end of the tunnel, which is 480 ft. | 
long, is connected to an aqueduct, which consists 
of a reinforced concrete conduit varying in trans- | 


This 


18 ft. 6 in. 
which was 


to 
trench 


verse diameter from 22 ft. 


aqueduct was laid in a ex 


cavated by a Ruston-Diesel }-cubic yard digger, | 


steel forms bemg afterwards placed in position on a 


travelling gantry and the reinforcement and concrete 
It lies on a commencing gradient of | 
1 in 355, which, after 2,360 ft., steepens to 1 in 18-75 | 


laid in them. 


for a length of 640 ft. and then straightens out to 


The spoil was hauled 


A view of the tunnel portal is 


1 in 103 for a distance of 335 ft., before reaching the | 
| As shown in Figs. 52 and 53, on page 358, the 


surge tower. In the upper section of the aqueduct, 
where the pressure is lowest, and there is consider- 
able difference between the pressures at the roof 
and the floor, the cross-section is about 22 ft. wide 
by 18 ft. high, of approximately the form which a 
flexible tube would take up under the corresponding 
pressure. Lower down, where the pressure is greater, 
a smaller cross-section with less flattening is used, 
while the bottom length is of circular section, with 
a diameter of 18 ft. 6 in. 

After the excavation was taken out, an invert 
form in mass concrete was laid, with side benches 
at a constant height above the invert to carry the 
rails for the outer travelling steel forms. Steel for 
the lower portion of the reinforced-concrete shell 
was then erected on this concrete form and a bottom 
section of the shell was concreted and screeded to 
the finished internal surface. Rails were laid on this 
invert concrete to take two travelling forms, one for 
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shell of the aqueduct is normally 11 in. thick, and 


there are two layers of circumferential rods to with- | 


stand the maximum working pressure at the low 
average stress of 11,000 lb. per square inch. Longi- 


| tudinal steel reinforcement is provided to an amount 


the erection in advance of the reinforcement steel and | 
| was sown with grass. At its lower end the aqueduct 


the other shaped to the internal form of the aqueduct 
for the actual concreting. The outer travelling 
form carried a number of removable plates, so that 
the concrete could be inserted at different levels as 
the filling proceeded. It also carried a small electric 
crane for handling the concrete skips, the concrete 


| 


of approximately half the circumferential reinforce- 
ment. The concrete was a particularly rich mixture, 
with fine granite aggregate and sand in the propor- 
tions of 1: 1:14. Numerous tests on 2-in. slabs 
made from this concrete showed that it was water- 
tight up to a pressure of 300 ft. head, or much in 
excess of the maximum working head, which is only 
80 ft. The concreting was carried out in 40-ft. 
lengths at the rate of about two per week on straight 
runs. Expansion gaps, 10 ft. long, were left at 
intervals of 120 ft., and were concreted later after 
sufficient time for cooling and shrinkage had been 
allowed. On completion of the work the trench was 
filled in and the aqueduct covered with earth, which 


is connected by a short length of steel pipe to the 
surge tower, the position of which is shown in 
Fig. 38, and Fig. 50, page 347. 

Inside the surge tower, the construction of which 
will be dealt with later, there is a trifurcation from 


itself being brought up in motor lorries from the| which three pipes are led off, one to each turbine. 
central mixing plant at the power station. All the| These pipes, which at this point are 11 ft. 6 in. in 
forms, which were supplied by Messrs. Blaw-Knox, | diameter, as shown in Fig. 54, on page 358, enter the 
Limited, were arranged with systems of jacking} valve house, where the flow is controlled by three 


screws, so that they could be readily and quickly| 11 ft. 6-in. valves. 
collapsed or raised to clear the finished work for | valves, 


moving ahead. 


The arrangement of these 
which were manufactured by Messrs. 
| Glenfield and Kennedy, Limited, is shown in Figs. 46 
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and 47, Plate XVIII, and in Fig. 48 above. It will 
| be seen that they are constructed of cast-steel with 
double convex doors to minimise the head loss. 
The trunnion shaft, by which each valve is operated, 
and which passes through the centre of the door, is 
of high tensile steel, permitting the use of a smaller 
diameter shaft to be used with safety and a thinner 
door, which helps to reduce the head loss. The 
valve bodies are fitted with McAulay adjustable 
sealing rings to ensure watertightness and to com- 
pensate for any distortion under pressure or slight 
misalignment during erection. These rings which 
are of non-corrosive material, consist, as shown in 
Fig, 49, of two semi-circular pieces A, which are 
housed in a groove machined out of the valve body B. 
They are maintained in contact with the gunmetal 
face C, on the valve disc, by a series of jacking screws 
| which are spaced round the periphery. These rings 
were adjusted after the valve had been erected 
and while it was under pressure. Under these 
conditions, the jacking screws D force the ring into 
close contact with the edge of the door and it is 
then locked by the set screws E. No further 
adjustment is subsequently required. With this 
arrangement it was found that under a working head 
of 74-25 ft., the leakage was only 0-158 gallon 
| per minute. 

| To allow the gland shafts to be re-packed under 
| pressure, a special form of lantern ring is included 
lin the stuffing-box. This is fitted with a series of 
drain cocks to prevent the slight leakage past the 
bearing building up when the packing is being 
inserted. 

The valves are designed to operate under the full 
unbalanced head of 74-25 ft. and are controlled 
hydraulically by oil pressure. This oil is supplied 
from pressure reservoirs, which are charged by an 
electrically-driven rotary pump, with a similar pump 
driven by a Pelton wheel as a stand-by. The 
reservoirs are filled to a certain level with oil, the 
remaining space containing air under pressure, 
which is replenished when necessary by an electric- 
ally-driven air compressor. For the operation of 
the valve, the oil is expelled from the reservoir at 4 
pressure of 300 Ib. per square inch into one of two 
cylinders, whose pistons are connected to a common 
rod. A rack is cut in the centre of the piston rod, 
and this engages with a pinion, which is keyed to 
the top of the valve shaft and transmits the turning 
movement to the door. Two reservoirs are pro- 
vided, the total capacity of which is sufficient t 
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operate the three valves through a complete cycle 
of opening and closing. 

The actual control will be effected from the 
power station, where a contro! panel, fitted with 
push buttons and indicators, is installed. Pressure 
on the appropriate button will operate the solenoid- 
controlled pilot valves, and these, in turn, will 
admit oil to the pressure cylinder and actuate 
the main valves in the way already described. 
Alternatively, the control valves can be operated 
by hand at the power-house, or automatically, if the 
velocity of the water in the penstock exceeds about 
20 per cent. above normal, or the turbine speed rises 
above a safe limit. To ensure that the main valves 
shall not be opened before the penstock is flooded and 
the door is in equilibrium, oil under pressure is first 
admitted to the operating cylinder of an 18-in. by- 
pass valve. When this valve is fully open, a switch 
is closed in the solenoid circuit of the main valve, 
this circuit being finally completed when the pen- 
stock has filled and the pressure across the valve is 
balanced. The final operation of setting the main 
valve in motion is performed automatically by a 
pressure switch. 

Upstream of each valve is a slip joint to facilitate 
dismantling and to enable a blank flange to be 
mserted, while downstream is a steel pipe with four 
branches on its upper side. These branches are 
fitted with 21-in. anti-vacuum valves, which admit 
air to the penstocks, whenever the pressure falls 
below that of the atmosphere. These valves will 
not allow the vacuum in the penstock to exceed 
3-4 lb. per square inch. 

(To be continued.) 








British STANDARD SPECIFICATION FOR AERODROME 
AND AtRwAY LigHTING.—The British Standards Institu- 
tion has issued a specification for land aerodrome and 
airway lighting. It is supplementary to the Guide to 
Aerodrome Lighting, issued in 1932, and deals w',' the 
characteristics of aerodrome and airway bell 3; 
boundary lights; aerodrome, airway, landing-area and 
ir-navigation obstruction lights; landing-area flood- 
pants ; illuminated wind indicators and landing-direction 
ights. 


An appendix includes the specification for the 
aviation colours, red, orange, and green, and outlines 
® method of finding the distance apart at which airway 
beacons should be spaced. Copies of the specification, 
No. 563-1934, may be obtained from the Publications 
Department of the Institution, 28, Victoria-street, 


London, S.W.1, price 2s. 2d. post free. 
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Hydraulic Machinery. By Dante W. MrEap. 
[Price 


McGraw-Hill Publishing Company, Limited. 

24s. net.] 

HYDRAULIC machines and appliances are sonumerous 
and their range of application so extensive that we 
feel justified in commencing by criticising the use of 
the title ‘‘ Hydraulic Machinery ” for a book which 
deals almost entirely with pumps. The author, how- 
ever, is a specialist in this particular branch of 
hydraulic work and in writing this book has made 
a special point of providing for the requirements of 
those engineers who may be called upon to give 
advice regarding the selection of pumps suitable 
for special purposes or who may be responsible for 
their installation, operation and maintenance. 

In the introductory chapter he points out that the 
engineer who desires to become efficient in the 
selection and installation of hydraulic machinery 
must not only possess a sound knowledge of the 
fundamental principles which govern the operation 
of such machinery, but must also be in a position to 
recognise the advantages and limitations of the 
machines required to drive it. The hydraulic 
engineer, he says, is apt to favour hydraulic power 
if it can possibly be applied ; the steam engineer is 
all in favour of steam for power generation and the 
advice of the electrical engineer is to do it electrically. 

This accounts for the fact that the first eight 
chapters—nearly one-third of the book—deal with 
energy, the production and transmission of power, 
and plant efficiency. This portion of the book con- 
tains little that is not to be found in standard 
mechanics and heat-engine text-books which most 
engineers will have studied at some time or other 
during their training, and it will be mainly of 
interest to those readers whose knowledge of the 
fundamental principles of heat and mechanics may 
have become somewhat rusty. The plant efficiency 
diagrams do, however, serve a very useful purpose 
in demonstrating the nature and magnitude of the 
losses that are liable to occur with various methods 
of power transmission. 

The material from which the book really derives 
its title is contained in chapters 9 to 17 which cover 
—with index—274 pages. In these nine chapters 
the constructional features and conditions of opera- 


tion of various types of pump are very clearly ex- 
plained and illustrated. They are dealt with in the 
following order :—Direct lift pumps. Displacement- 
pumps, including reciprocating, rotary, continuous 
flow, air and steam displacement types. Centrifugal 
pumps. Airlift pumps. Syphon. Hydraulic rams. 
In addition to the usual standard types of recip- 
rocating pump, descriptions are given of certain 
continuous flow pumps whose mechanisms are of 
special interest from a mechanical point of view. 
The mechanism of the Chippewa pump, for instance, 
provides an interesting problem in connection with 
Theory of Machines. 

The information given with regard to the centri- 
fugal pump is of a practical character. It is shown 
how changes of blade shape influence the head 
developed ; also how comparative data can be 
obtained by applying the principles of geometrical 
and dynamical similarity. The method of deter- 
mining efficiency conditions for this type of pump 
when arranged in series or in parallel is a useful 
feature. The chapter on the hydraulic ram is also 
particularly good, and the table showing costs of 
pumping with different types of pump and power 
generation gives a good idea of the relative advant- 
ages of the various methods. 

The book is of special interest to the engineer 
who requires mainly descriptive information re- 
garding the operation and constructional features 
of pumps. It does not attempt to go into detail with 
regard to design problems, although there are many 
practical points that should be of interest to the 
designer. 





The Practice of Engineering Estimating. By P. H- 
Mitter. Oxford University Press. London: Hum- 
phrey Milford. [Price 12s. 6d. net.] 

A CERTAIN amount of unusual information is given 

in this book, though it is, unfortunately, necessary 

to warn the prospective reader that a great deal of 
the contents he will already have in his engineering 
pocket-books. The works manager or estimator 
who is occasionally concerned with extensions will 
probably find the section on “ Factory Buildings 
and Sites” useful as a preliminary guide, but a 
slavish dependence on the figures given would not 
be advisable. Nearly a quarter of the book is 
taken up by this subject. The many prices quoted, 
no doubt, have their use, although the author, of 
course, disclaims their permanence. Fewer prices 
and more principles would have been an advantage. 

Throughout the work, generally speaking, examples 

of labour costs, whether manual or machine, are on 

the safe side—that is, performance would possibly 
prove better than the estimated times. 

The section devoted to ‘“ Administration and 
Overhead Charges” will probably be considered to 
be inexplicit. For instance, the inclusion of works 
buildings and similar items seems out of place under 
the Administration heading; and again, the defini- 
tion of prime cost as the sum of material plus labour 
plus oncost is difficult. What oncost? It is not 
clear whether anything more is intended than shop 
material such as files, waste, oil, &c., sometimes 
covered in general overheads, and sometimes, by 
other firms, charged direct to the job. 

In dealing with the preparation of estimates for 
sale purposes several points are mentioned which 
may help the unwary to avoid pitfalls. This is, 
perhaps the best part of a book of which many 
pages—such as, for instance, those giving useful- 
looking formule and proportions of metal-mixings 
—are less applicable to the estimator to whom 
they are addressed than to the works-manager, and 
the latter, unfortunately, is likely to have other and 
more specific sources for that intormation. 





The Design, Construction and Maintenance of Docks, 
Wharves and Piers. By M. DuPiat-Tayton, M.Inst. 
C.E. Second Edition. Revised and enlarged. London : 
Ernest Benn, Limited. 1934. [Price 45s. net.] 

THE second edition of this work, which was first 

published in 1928, consists of a reprint of the 

earlier version with an additional chapter of 26 pages 
containing a revision of the preceding chapters in 
the light of progress which has been made in the 
intervening six years. As a full statement of the 
scope and contents of the first edition is to be found 
in a review already published in ENGINEERING 





(vol. cxxvi, page 704), it is unnecessary to make 
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further allusion thereto, beyond noting the correction 
of certain small errors which were then pointed out. 
Also, it appears that the recommendation then made 
in regard to the price of the book has received con- 
sideration, this having now been appreciably reduced, 
bringing it more within the means of students 
than was previously the case. 

\s regards the additional material in the new 
edition, this includes a notice of the imcrease in 
size of ships since 1928 and brief descriptions of 
various dock and wharf works carried out during the 
same period at Southampton, Caleutta, Beira, 
Northfleet (Kent), Dagenham ( Essex), and Bordeaux. 
There is also a supplementary list of large dry docks 
which still omits two of the most important cases, 
but is otherwise a great improvement on the list in 
the first edition. An account of spring fenders for 
jetties and piers is very serviceable as embodying 
information on a matter not generally to be found 
in text-books. A brief outline is given of the 
method so successfully practised at several Conti- 
nental ports of carrying out extensive and deep 
excavation in water-bearing strata by lowering the 
water table surrounding the site and of its applica- 
tion in the case of the Southampton Dry dock. 
Finally, there is an interesting account of the 
ingenious contrivance due to the author for repairing 
the damage done by marine organisms to timber 
piles by means of reinforced-concrete casings. One 
or two slight corrections to be called for. 
M. Caquot, the originator of the method for the 
sinking of the pier cylinders at Le Verdon, is not, 
as stated, the chief engineer of the port of Bordeaux. 
This is M. Lévéque, by whom and the members of 
his staff the design was developed in detail. The 
work at Le Verdon, it will be remembered, was fully 
illustrated and described in our columns in 1932 
The names of the 


seem 


(issue of October 7. page 405). 
engineers of undertakings are given in most cases, 
and it is not clear why Mr, Wilfred Ash at Calcutta 
and Mr, Percy Taylor and Dr. Oscar Faber at 
Northfleet should escape mention. Attention might 
also have been called to the important experimental 
work of Mr. Ash in monolith sinking as related in 
a recent paper to the Institution of Civil Engineers, 
The bibliography at the beginning of the volume is 
still incomplete, a number of important books on 
ports and harbours being absent from the list. 
A statement also on the publishers’ dust cover, 
for which we do not hold the author responsible, 
can hardly be allowed to pass without comment. 
Tidal accommodation is provided at Southampton 
because the range of tide is moderate and condi- 
tions are favourable for dispensing with impounded 
docks ; but it can hardly be claimed as a general 
fact that “ tidal is superseding 
impounded docks. 
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Examples of Steel Design 
Practice. By Oscar Fasper, 
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under the New Code of 

Oxford University Press, 
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books the new Code of 


Reinforced Concrete in 


phrey 


In the first of these two 
Practice for the of 
Buildings has been reproduced in its entirety and 
is distinguished from the authors’ comments, 
which follow each clause, by lines in the left-hand 
margin. These explain the 
give advice on their interpretation and supply 
additional information. A large number of tables 
are included which will save a considerable amount 
of labour in the ergineer’s and architect’s office. 
Generally it will be found that material already to 
be found in existing text books is omitted and that 
the comments are largely confined to matter not 
widely known or concerning which the data have 
not yet been made available in collected form ; and 
it is in this respect that what the authors have to 
say on slab panels is of particular value, The 


use 


comments clauses, 


question of moments in rectangular slabs freely 
supported on all edges is discussed, with some degree 
of completeness, in the Code itself; but slabs fixed 
at the edges, or continuous over the supports, are 
only dealt with by means of a percentage reduction 
from the figures given in the table for slabs freely 
supported, ’ 





The mathematical investigation of the | 


1934. 


OcT. 5, 





ENGINEERING. 
bending moment in panel slabs is involved and in| position such that the loop it terminates resonates 
many cases has not yet been worked out completely. | with the frequency generated by A. As a long pair 
The approximate method of slab design, developed | of wires is capable of a number of modes of oscilla- 
by Dr. H. Marcus in Germany and similar in deriva-| tion, there can be several positions of T.M.A. at 
tion to the Grashof-Rankine formula, but with the | which resonance will occur, provided that the length 
addition of corrections to allow for corner restraint | of the wires is sufficient, and each position will be 
and the assistance given by torsion, has been made| indicated by a deflection of the milliammeter 
use of by the authors in the preparation of a table | pointer. Subject to a small known correction, 
for single span panels, giving the six possible | the distance between successive antinodes is equal 
conditions of support. The tables included for bend- | to the half wavelength of A which can thus be deter- 
ing moments in continuous and equal spans are also| mined by a direct measurement of length. The 
based on the work of Dr. Marcus, but are worked | method is, of course, well known as being due to 
out by a simplified method due to Professor B. | Lecher, the parallel wires, in this application, being 
usually called Lecher wires. The mathematical 
theory follows closely the theory of the uniform 
line in telephone technique. 

For wavelengths in excess of a few metres, the 





Léiser. Both authors served on a sub-committee 
entrusted with the task of drafting the Code of | 
Practice and this fact should add weight to their 
pronouncements, Dr. Oscar Faber’s book was, as 
stated in the preface, originally intended as a com-| above method ceases to be convenient on account 
panion volume to his Constructional Steelwork | of the space required for the wires, but, using 
Simply Explained, but the introduction of the | oscillator A on a short wavelength standardised on 
new Code of Practice made it necessary to modify | the wires, the range of standardisation can be 
the originally intended scope, and, while still giving | extended almost indefinitely as follows: a second 
practical examples of the principles as laid down in | oscillator B is coupled very loosely to A and designed 
the companion volume, to work them out in con-| to generate waves rich in harmonics, of which there 


nection with the new code. In the present will be an almost infinite series of odd and even 
volume the author considers the application | orders. Whenever the wavelength of B approaches an 
of the new code to the design of members integral multiple of that of A, one of the harmonics of 


and structures, including beams, plated beams,| B will heterodyne at audible frequency with the 
Examples fundamental of A. Thus a succession of points on the 
calibration curve of B can be obtained, each point 
being marked by an audible heterodyne. For 
example, if A is standardised at, say, 6 m., by means 
of the wires, then as the wavelength of B is moved 
through, say, 60 m., 66 m. and 72 m., heterodynes 
will be heard due, respectively, to the tenth, eleventh 
and twelth harmonics of B. This example will 
serve to make the principle of range extension clear, 


plate girders and riveted connections, 
are given in full, without the use of difficult mathe- 
matics, and these are simply and clearly explained. 
In comparing the New Code with the old 1909 
General Powers Act, the author expresses the view, 
that, as regards economical design, the new code | 
represents a considerable advance upon the old, and 
that the use of the new may result in a very con- 
siderable saving in material, which may be of the ; 
order of 20 per cent. in the total steel required for | and it is obvious that it can be carried on so long 
the steel frame of a typical office building. The | 8 the harmonics of B have sufficient strength. 
Code of Practice is reprinted in full as an appendix, | With A standardised at 6 m., there is no difficulty, 
The publication of these two books is very oppor- | for example, in hearing the 30th harmonic of B. 
tune and will be appreciated by users of reinforced | When B has been standardised thus, the principle 
|can be applied between B and a further long-range 
oscillator C. For example, with a standardised 
" inti it dine : 100-m. wave on B, to hear the 30th harmonic of C 
THE DETERMINATION OF WAVE--| would infer a fundamental wavelength of 3,000 m. 
LENGTH BY AUDIBLE HETERO- jat C. 
DYNE. The theory of this principle is perfectly fulfilled 
By Dr. L. MLEE. | in practice, but there is one serious hitch in bringing 
7 the work of calibration to a conclusion, namely, 
Ix an article entitled “The Development of a| that the order of any harmonic heard is not known. 
Standard High Frequency Oscillator of Wide | For example, A may be standardised beyond doubt 
Range,”* the author and M. I. Ehwany described | exactly at 6 m. and when B is started a long series 
the development and mode of use of apparatus | of harmonic heterodynes may be heard as the wave- 
which has since been invaluable in the experimental | length of B is varied. The heterodynes mark 
work in the Birmingham University high-frequency | 6-m. steps in the calibration curve of B, but as no 
the four years which have!single harmonic order is known, the absolute 
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Wavelengths of Fundamental of Nature of Audible Heterodynes 


Wavelength of Fundamental and Variable Oscillator B at which (F Fundamental of B; 2nd, 3rd, &c Har- 
Harmonics of Fixed Oscillat 0 Audible Heterodynes occur. monics of B); a4, b,c, &c. = Fundamental and 
Harmonics of O 
100-00 r 100-00 F, 2nd, 3rd, 4th, 5th, 6th, &c., of B with, ¢ ' 
e, J, &e., of O. 
83-33 5th of B with f. 
80-00 4th of B with e. 
75-00 3rd of B with d. 
66-66 2nd and 4th of B with ¢ and f 
0-00 / 50-00 F, 2nd and 3rd of B with 6, d and / 
(2nd harmonic) 
40-00 2nd of B with e. 
33-33 33-33 F and 2nd of B with ¢ and f. 
(3rd harmonic) 
25-00 d 25-00 F of B with @ 
(4th harmonic 
20-00 é 
(5th harmonik 
16-48 f 


(6th harmonic) 


elapsed. The present article describes an important | values of the points of the curve are not determined. 
modification in procedure, made as a result of There are various ways in which this difficulty can 
experience in the continual use of the apparatus.| be met. For example, Townsend and Morell, s 
Fig. 1, page 349, illustrates the original scheme, the | Oxford, have used the principle that a tuned circult 
object of the lay-out being to provide a means | couped to B may be changed in natural wavelength 
of standardising high frequencies accurately in a} by an exact factor of 2 if the inductance ol the 
waveband covering 5 m. to 4,000 m. tuned circuit be reduced or increased by an exact 
The standard oscillator A is loosely coupled to, | factor of 4. This can be done by switching the two 
and produces standing waves upon a pair of parallel | halves of the coil from parallel to series, the tuning 
wires when a low resistance shunted thermal milli- capacity remaining fixed. This method, which 
ammeter T.M.A., bridging the wires, is moved to a was described fully in the author’s previous article, 
was used at Birmingham at the time the apparatus 


* See ENGINEERING, vol. exxx, page 253 (1930). | was made and for some time subsequently, but was 
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found to be rather unsatisfactory, due partly 
to the power required for strong resonance in the 
tuned circuit, but mainly to the fact that the reson- 
ance was insufficiently sharp. Various attempts to 
improve this, for example, by using a valve volt- 
meter as a resonance indicator across the tuned 
circuit, were all found to give false calibrations 
from time to time owing to the comparative flatness 
of the resonance and the resulting uncertainty 
in the exact value of resonant wavelength. 

The constant demands upon the apparatus in 
teaching and research, made it important to devise a 


fundamentally better method and the author'| 
decided to extend the heterodyne principle to the | 
solution of the problem. A series of experiments | fundamental wavelength of both the oscillators. 
has finally led to a solution which is believed to be! If this is true of the heterodyne due to the funda- 
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that the practical fulfilment of this simple plan 
is itself at once simple. What is true, however, 
is that points (1) and (2), when determined, are 
fixed very accurately by the heterodyne method, 
a result which cannot be achieved so readily by 
any other means. 

Turning to the practical difficulties, it will be 
clear that, if point (2) is to refer to the second 
harmonic of oscillator O, then point (1) refers to 
its fundamental. There is, however, almost an 
infinite number of possible audible heterodynes 
between B and O due to the repeated interaction 





of their harmonics* and it is difficult to say for 
certain that, for instance, point (1) refers to the 


mentals, then it is still more 
troublesome to identify point 
(2) from the many other har- 
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perfect, as it combines the inherent sharpness of 
harmonic heterodyne indications with a system of 
cross checking which leaves no room for doubt. 
The method resembles those mentioned above in 
one respect only, namely, that an absolute determina- 
tion of wavelength will follow if the wavelength 
of the oscillator B, under calibration, can be altered 
by an exact multiple or submultiple. In the method 
to be described below, the factor need not be 2, 
but this value will be taken for illustration. 

In Fig. 2, let the curve be supposed to represent 
the result of a test between the oscillators A and B 
of Fig. 1. The encircled points represent scale 
readings upon the tuning condenser of B at which 
heterodynes with A were heard. The vertical 
distances between these points are therefore equal 
and known in wavelength, since A has previously 
been calibrated by the Lecher wire method; it 
will be clear that this is not the same as knowing 
the absolute value in wavelength of any point 
shown on the graph. Suppose, now, that another 
oscillator O, having approximately the same 
wavelength range as B, heterodynes with B at the 
point (1). If this extra oscillator O be left running 
whilst the wavelength of B is reduced there will be 
another heterodyne when B is reduced to the wave- 
length of the second harmonic of O. Let this 
occur at the point (2). Then A, is one half of A,, 
and since the scale of A has been determined by the 
encircled points, we have A, = 2 (A, — A,), or 
‘2 = (A, — A,). Thisillustrates the basic principle 








of the method, but it would be wrong to assume 





in its neighbourhood. 

It will now be shown that 
positive identification of both 
the wanted points can be secured, 
and the confirmatory checks ob- 
tained by other means. In 
Table I are shown figures based, 
for the purpose of easy ilus- 
tration, upon a wave-length of 
100 m. for the fixed or checking 
oscillator O. The harmonic 
wavelengths of this oscillator 
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are shown, in the first column, up to the 6th 
harmonic. In the second column are shown wave- 
lengths of the variable oscillator B (supposed to be 
under calibration) as it is tuned from 100 m. down- 
wards. At each of these values of wavelength 
heterodynes will be heard between B and O. The 
nature of these heterodynes is shown in the third 
column. There will, of course, be a further series 
for values of wavelength above 100 m., and this 
series will also necessarily be encountered in 
practice. 

As an example of the application of this table 
to Fig. 2, the wanted points (1) and (2) in this 
figure occur at 100 m. and 50 m. in the second 
column of the Table. Taking the latter value, it 
is seen that harmonic heterodynes will also be 
heard at 66-66 m., due to the second and fourth 
harmonics of B reacting with the third and sixth 
of O: also at 40 m. between the second harmonic 
of B with the fourth of O. Suppose that the 
tuning inductance of O and its tuning condensers 
are exact replicas of those of B, which can be very 
readily arranged, then point (1), Fig. 2, can be 
identified and checked as follows. The angular 
setting @ of the condensers will be very nearly 
coincident for the two oscillators. There will be 
a small uncertainty because of unavoidable slight 
differences in circuit geometry, and as there are 
other heterodynes, a check is desirable. If reference 





* Unlike A and B, the oscillations of Band O are similar 
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be made to the Table, it will be seen that when the 
fundamentals of A and O coincide, then all their 
harmonics also heterodyne audibly. But the audio 
frequency coincidence is only exact at the exact 
silent point setting. A little on either side of the 
silent point, the audio frequency produced is 
different for each harmonic, and so, as the exact 
value of @ for point (1), Fig. 2, is approached, a 
succession of musical notes is heard. This charac- 
terises the fundamental wavelength: no combina- 
tion of harmonics in the neighbourhood produces it. 
Therefore a check is obtained by this means. 
Circuit geometry gives the main fix and multiple 
heterodynes provide the check. 

Let it be arranged that the above occur at or 
near the upper limit of the tuning range of B and O. 
If auxiliary tuning condensers for fine adjustment 
be fitted to oscillator B let them be at their minimum 
capacity settings, so that all tuning is done by the 
main condenser. Let this be of the so called 
“straight-line wavelength” pattern in which, 
over at any rate part of the scale, the wavelength is 
proportionate to the setting. (This is not essential, 
but makes matters simpler.) Now let O remain 
fixed in wavelength and let B be reduced. Let the 
more prominent heterodynes be logged in terms of 
6, that is, of the scale reading of the tuning con- 
denserof B. Now, ifthe auxiliary tuning condensers 
be set at zero during this process, it is certain that 
the full travel of the main condenser of B will 
reduce the wavelength of B by at least one-half. 
Therefore one of the heterodynes which have been 
logged will be due to the second harmonic of O 
beating with the fundamental of B. From Table I 
it can be seen that this harmonic is certain to be 
heard, as its strength will probably be somewhat 
greater than that of the neighbouring heterodynes. 
It is not possible in practice, however, to identify 
it positively by this fact. Thus, referring to Fig. 2, 
point (2) can be plotted together with other points 
from which it cannot yet be selected readily. 

In Fig. 3 an actual series of results is shown. 
The 6-m. steps determined by the short-wave 
oscillator A are denoted by circles, and the pro- 
minent heterodynes between B and the checking 
oscillator O by triangles, the fundamental hetero- 
dyne being marked 1. It is seen that the upper 
part of the curve gives an almost linear relationship 
between A and @, due to the “ straight-line wave- 
length” characteristic of the condenser. Here 
resides a powerful means of identifying with 
certainty the desired heterodyne, for a tangent to 
the curve at the ordinate @= 180 deg. can be 
drawn accurately. This tangent must intersect 
a vertical through the point @ = 0 approximately 
at zero wavelength. Hence the wavelength of 
point (1) is determined within the accuracy to 
which the tangent can be dr2wn. A horizontal 
through the point of half wavelength thus approxi- 
mately determined, must pass through or very near 
to the desired heterodyne due to the second har- 
monic of oscillator 0. The curve shown in Fig. 3 
is an “untouched” reproduction of an actual 
application of this principle, and it is seen that the 
identification is in this case absolutely certain. It 
will also be clear that such inaccuracies as would 
be likely to occur in the drawing of the tangent could 
not possibly cause the wrong heterodyne to be 
selected. Thus the half wavelength determina- 
tion is made and checked. This establishes the 
calibration. 

Finally, it is interesting to note that the unwanted 
heterodynes give the means, if desired, of applying 
a general check upon the whole process, for the 
intervals between them must correspond to those 
predicted in Table I. It is interesting to apply this 
check. Table I was compiled only for harmonics 
up to the sixth, but many more can be obtained 
and their heterodynes logged if desired. The 
Table then becomes much more complicated and 
possible audible heterodynes may inadvertently be 
omitted from it. In examining the practical 
results, however, any such gaps in the Table are 
revealed. Conversely, from a complete theoretical 
Table the existence and position of high harmonic 
heterodynes can be predicted and their existence 
verified by a diligent search of the condenser scale. 
This complication, however, is only an interesting 





in wavelength. 


extension, and must not be allowed to cloud the 
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main principles with which this article has been 
concerned. These are straightforward and quickly 
applied, and they solved what hitherto has been 
a very troublesome problem. 








ONE HORSE-POWER RUNABOUT. | 


Qurre a number of efforts have been made in the | 
past to produce simple power-driven vehicles suitable 
for short journeys at moderate speeds. So far as we 
are aware, the first successful attempt in this direction 
was the Wall auto-wheel, which was designed for 
attachment to an ordinary bicycle. These wheels 
enjoyed considerable popularity for a number of years, 
but, either owing to the tendency to strain the bicycle 
frame, or to the competition of low-priced motor cycles, 
they gradually disappeared from the roads, A further 
attempt in the same direction was the motor scooter, 
which, after enjoying a boom period, quickly died out, 
probably as a result of over-elaboration, Apart from 
these efforts, simple four-wheelers have appeared from 
time to time, generally of buck-board construction, but 
none of these achieved any appreciable measure of 
success. There appears to be no reason why a simple 
vehicle should not retain a permanent place in the 
market, providing that it is cheap and reliable, and is 
not intended to compete with either light-weight motor 
cycles or with the popular small car, and these condi- 
tions appear to be fulfilled by the Rytecraft “* Scoota- 
Car,”’ recently introduced by Messrs. J. W. Shillan, 
Britannia House, Ampton-street, W.C.1, the producers 
of the well-known Britannia outboard and inboard 
marine motors. This vehicle, which is illustrated in 
Figs. 1 to 4, annexed, has a maximum speed of 15 m.p.h. 
It can be fitted with a variety of bodies, representing 
small-scale reproductions of well-known makes of car, 
for advertising purposes, and is also claimed to be per- 
fectly safe for children to handle. The standard body, 
isShowever, sufficiently large to accommodate an adult, 
who could, therefore, use it for short journeys in much 
the same way that motor scooters were used in the past, 


but with greater comfort and cleanliness ; and, finally, | 


a hopper body can be fitted to provide a miniature 
truck for gardening and similar work. The light weight, 
in combination with the pneumatic tyres, would ensure 


that no damage was done to lawns as the vehicle passed 


over them 

As will be clear from the illustrations, the chassis is 
of extremely simple construction, consisting essentially 
of two tubular side members joined by two cross 
members and the front and rear axles. The latter axle 
embodies the power unit and transmission, and can be 
removed complete with the rear wheels in a few 
minutes. The steering mechanism, clearly shown in 
Figs. 2 and 3, is of the bobbin type with spring-loaded 
flexible cable connections to the steering arms. The 
front wheels are well cambered, and the centre of 
gravity of the vehicle is so low that it is stated that there 


is no danger of overturning if the wheels are turned to | 


full lock when the car is running at full speed. The 


engine is a l-h.p. model, made by Messrs. The Villiers | 
Engineering Company, Limited, of Wolverhampton. | 


These engines are well-known for their reliability. They 


operate on the two-stroke cycle, and are fitted with the | 


makers’ flywheel magneto and a ball-bearing crank- 
shaft. 
generated by vanes on the flywheel through an alumi- 
nium cowl, the latter being visible in Fig. 2. 
is through an enclosed gear box to the near-side rear 
wheel, and a centrifugal clutch is introduced between 
the engine and gear box, which automatically comes 
into operation when the engine speed exceeds 800 r.p.m. 
The control is exceedingly simple, a single foot lever 
being coupled to the brake and throttle. When the 
car is stationary wi‘h the pedal up, the brake is hard on. 
A depression of about half an inch releases the brakes, 


rhe cylinder is air-cooled by directing a blast | 


The drive | 


after which a further movement accelerates the engine, | 


causing the clutch to engage gradually and smoothly. 
When the clutch is fully engaged, the pedal becomes 
the throttle control to vary the speed. 

A hand starter is provided, visible near to the centre 


of the rear axle in Fig. 2. The fuel tank is mounted | 


on the back-axle unit, as shown in Figs. | to 3, and is 


of sufficient size to give eight hours’ running at full | 


speed, the consumption oeing about | gallon to 70 miles. 


The wheels are approximately 12 in. in diameter, and | 


are fitted with balloon tyres. Bumpers are fitted both 
front and back and on both sides. The weight of the 
complete vehicle is just over 200 Ib., and a good idea 
of its small size is given by Fig. 4, which shows one of 
the Scoota-Cars beside an Alfa Romeo racing car. 








Tue Avromatic TeLernone The Science Museum 
at South Kensington contains a comprehensive exhibit 
of automatic telephone equipment, such as is used by 
the British Post Office, and on this demonstrations are 
given from time to time As, however, the various steps 
that are involved in making a call are complicated, the 


wise course has been taken of issuing a pamphlet on the | 


| from which, at the price of 6d., those interested can 
obtain a good deal more information. 
the process of making a call is described, and most of | be on occasion hard put to it to extract t 
| the more important equipment required for this purpose | he requires in a form in which he can \ bee 
results are | When a new edition is called for, simplification in th 

good, it is sometimes forgotten that the readers will be | respect should, at least, be attempted, even if it is! 

technical knowledge, and the | altogether achieved. 
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The Automatic Telephone, by W. T. O'Dea 
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THE MOTOR SHIP ‘ DURHAM.” 


On page 110 ante, a description was given of the | 





5,500-h.p. Sulzer single-acting two-stroke Diesel engines | 


for the Durham and Dorset, two vessels under con- 
struction in the yard of Messrs. Workman Clark (1928), 
Limited, Belfast, to the order of Messrs. New Zealand 
Shipping Company, Limited. Both vessels are refri- 
gerated cargo liners, and will be engaged on the owners’ 
lustralasian trade. The Durham has just completed 
her trials over the measured mile and at sea, together 
with steering and reversing tests, with entirely satis- 
factory results, while the Dorset is nearing completion. 

A view of the Durham on her trial run is given in 
Fig. 3 on this page, while a section and plan through 
the engine room are given in Figs. 1 and 2. The 
vessel has an overall length of 513 ft., a breadth of 
68 ft. 4 in., and a depth of 47 ft. 2 in. The gross 
tonnage is 10,900, and the deadweight over 13,500 tons. 
The service speed is 16-25 knots. As shown in Fig. 3, 
the vessel has raked bows and a cruiser stern, with 
erections amidships. The requirements of Lloyd’s 
Register of Shipping, the Board of Trade, and the 
Australian and New Zealand Governments, are fulfilled 
as regards hull, machinery, and equipment, and the 
ilso complies with the Panama and Suez Canal 

requirements. There are three complete 
lop decks forward, and superstructure decks. 
Division is effected by eight transverse watertight 
bulkheads and two oil-tight bunker bulkheads, and 


Vesse] 
tonnage 


decks, 


there is an even distribution of the six cargo holds 
fore and aft with the main prdpelling machinery between 
them. The oil-fuel bunkers are in double- bottom spaces, 


d 
feep tanks, and tanks abreast the shaft funnels, so 


arranged that they can assist in trimming the vessel. 
All the tanks are arranged so that water ballast can 
be carried in them when and as desired. Part of the 











VESSEL ON TRIALS. 


double bottom and the peak tanks are designed to 
take fresh water. The forward portion of the hull is 
covered with flush shell plating, and the shaft brackets, 
rudder, and rudder coupling are streamlined to the 
builders’ special design. The form is based on model- 
tank tests. The majority of the spaces below deck 
are insulated and refrigerated for the carriage of meat, 
fruit, butter and cheese cargoes for the homeward 
voyage, and six special refrigerated lock-up compart- 
ments have been prepared and made gas tight for the 
carriage of chilled beef and other special cargoes. 
General cargo will be carried in the upper ‘tween 
decks and in No. 6 hold aft, and on the outward 
voyage in the remaining holds. On the homeward 
run, refrigerated cargoes will be carried in holds 1 to 5, 
and in the main and lower ’tween decks, making twelve 
compartments in all. Refrigerated provision rooms 
and a frozen cargo chamber for the outward voyage, 
also bulk and dry store rooms, are provided in the 
upper "tween decks abreast the machinery casing. 
Insulated spaces are also arranged in the upper ’tween 
decks to accommodate the fans and coolers for con- 
trolling the temperature and cold-air circulation to 
the cargoes, as required. During construction, the 
special meat chambers were tested under pressure 
with ammonia gas to ensure that they were gas-tight, 
so that CO, gas can be used on the voyage when 
desired. The total capacity for refrigerated cargo is 
470,000 cub. ft., and for general cargo is 205,000 cub. ft. 
The oil fuel capacity is 3,000 tons, and the fresh-water 
capacity is 400 tons. 

The accommodation for the officers and crew is 
somewhat exceptional, and a special feature of the 
vessel is the accommodation in the poop for 40 appren- 
tices in separate cabins, with large schoolroom, mess- 
room, recreation room, lavatories, and entrance hall 
on the deck above. Provision is made for the entire 
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personnel of the crew in cabins amidships, there being 
a large deckhouse on the weather deck for petty 
officers, seamen, greasers and stewards with their 
messrooms and lavatories. Forward of this accommo- 
dation is the main galley and pantry, together with the 
dining saloon, engineers’ mess room, and main stairway 
to the cabins on the deck above. The deckhouse on 
the promenade deck contains 22 cabins for the officers, 
engineers and doctor, together with spare cabins, 
smoke rooms and lavatories; and on the boat deck 
there is a suite of rooms for the master and cabins 
for the wireless apparatus and operators. Mail and 
bullion rooms are provided in the master’s deck house. 
The chartroom, pilot’s cabin and wheel-house are 
on the navigating bridge deck, and a large hospital 
with dispensary is provided on the poop deck. The 
sleeping rooms in the apprentices’ quarters contain 
four or six bedsteads and wardrobes and drawers. 
They are provided with electric heaters. The whole 
accommodation for the boys is comfortably furnished 
and well lighted and ventilated. It may be mentioned 
that the boys are indentured for three or four years, 
and that during this period, they receive instruction in 
navigation, seamanship, and so on, to enable them to 
sit for the Board of Trade second-mate’s certificate. 

As already stated, the main engines, shown in Figs. 
1 and 2, have recently been described in our columns, 
and it will be sufficient to give the leading particulars. 
Each engine has eight cylinders 720 mm. (28-34 in.) 
bore by 1,250 mm. (49-21 in.) stroke, and develops 
5,500 brake horse-power at 126 r.p.m., the mean 
indicated pressure being about 83 lb. per square inch. 
The general design follows normal Sulzer practice, and 
each engine is fitted at the forward end with a scavenge 
pump driven direct from the crankshaft. Distilled 
water is used for cooling the cylinders and pistons, 
and all the important bearings are force lubricated. 
The control gear was fully described in our previous 
article. 

The auxiliary machinery throughout the ship is 
electrically driven and the lay-out of the main auxiliaries 
in the engine-room is shown in Figs. 1 and 2. There 
are three main generators, shown in Fig. 2, each of 
300 kW output at 220 volts, direct-current, driven by 
British Polar engines of the two-stroke airless-injection 
type. Each engine has six cylinders 250 mm. (9 4} in.) 
bore by 420 mm. (164 in.) stroke. The cylinders are 
cooled with fresh water, and the pistons are oil cooled. 
Each engine is capable of developing 450 brake horse- 
power continuously at 340 r.p.m. In addition to these 
three sets, there is an auxiliary generator of 220 kW 
output, driven by a Belliss and Morcom steam engine. 
The main switchboard, supplied by Messrs. General 
Electric Company, Limited, is fitted with differential 
trip arrangements to protect any one of the generators 
from serious overload, while still maintaining essential 
services. The scheme is arranged in three groupings 
with one of which the most essential services are 





associated, and not subject to modification, while the 
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arranged so that they are 
In the event of a failure 

generators, the third 
persists, the 


remaining services can be 


cut out in any desired order. 
occurring on any one of the 
group is tripped, and if the 
second group is tripped after a 
interval. If the load is still too gre 
or generators, these, in turn, are thrown off the load 
after a pre-determined interval. A large 220-volt 
Exide secondary battery is fitted in conjunction with 
this scheme, pear as so that in the event of failure 
of the supply to the irs on the main switchboard, 
the battery is automatically connected to the portion 
of the board feeding the steering-gear motors and a 
limited number of the lighting services throughout the 
Chis battery also be used to supply 
current when the generators are shut down. 

Among other auxiliary plant may be mentioned 
three Centrex electrically-driven vertical spindle fresh 
These were supplied by 
Limited, Glasgow, 
for the jacket and 
and one for the piston-cooling 
Stothert and Pitt forced- 
lubrication pumps of the rotary displacement type. 
The two coolers, for dissipating, respectively, the heat 
of the jacket and piston- cooling g water and the forced 
supplied by Messrs. Serck Radia 
coolers is effected 
Compressed 


overload 
predetermined time 
it for the generator, 


bus b 


vessel, can 


water 
Messrs 
and 
cylinder cover water, 
There are three 


cooling 
Drysdale 
comprises one pump 


pump units. 
and Company, 


water 


lubrication oil, were 
tors, Limited. Circulation 
by three vertical spindle Dry sdale 
air for starting reversing the 
stored in four large reservoirs at a pressure of 400 Ib. 
inch. The air is supplied by two Peter 

two-crank two-stage compressors, and 
addition, a small steam-driven two-stage 
air COM pressor for emergency use in starting up. 
The independent pumps for the ship’s services include 
Drysdale and sanitary pumps, 
Lamont De Laval oil 


im the 
pumps. 
and main engines 1s 
per square 
Brotherhood 
there is, in 


general service, 
fresh-water pumps, 


ballast, 
bilge and 


purihers, Stothert and Pitt oil-fuel transfer pumps, 
and a Victor type separator supplied by Messrs. 
leodd Oil Burners, Limited, the latter being fitted 


to deal with water from the double-bottom fuel tanks, 
engine-room bilges, &c. All the dynamos and motors 
in the engine room are of Messrs. The Sunderland 
Forge and Engineering Company's manufacture. In 
order to save room, the motors in the mac hinery space 
are in general controlled by means of the General 
Electric Company's Plural” starting system, des 
cribed in ENGINEERING, Vol. cxxxii, page 779 (1931), 


in connection with the Monarch of Bermuda. The 
motors for the air compressors, turning gear, and some 
also of the smaller motors are fitted with individual 
starters. Two Clarkson thimble-tube boilers, 
deal with the exhaust gases 
fitted in the engine casing. The 
output is adequate to drive the auxiliary 
set, the capacity of which is sufficient to operate all 


cac h 
arranged to from one 
engine, ure room 


generating 


the propelling auxiliaries at sea, 

Rapid loading and discharging of the special cargoes 
carried is essential, and all the main holds have gear 
provided at each end of the hatchways. There are 
20 steel tubular derricks, each of 10 capacity, 
and one steel derrick at No. 2 hatchway for lifting 
30 tons. All the derricks, with the exception of thos 
on the fore attached to samson posts located 
at the wings of the winch houses, 
that stays are not required from the tops to the deck 
The owner's standard “ built-slab”’ hatch covers are 
fitted. There are 20 electric cargo winches, each 
having a capacity of 6 tons at 100 ft. per minute. The 
mechanical parts of the winches are made by Messrs. 
Clarke, Chapman and Company, and the electrical parts 
by the Sunderland Forge and Engineering Company. 


tons 


mast, are 
and constructed so 


rhe electric windlasses are also made by Clarke, 
Chapman, with General Electric Company electrical 
gear. The steering gear is made by Messrs. J. Hastic 


and is of the electro-hydraulic type 
with four rams. Telemotor control is provided from 
the wheelhouse. There are six life-boats on Columbus 
mechanical davits, the four larger boats being provided 
with Fleming gear. 


and Company, 


**MODEL ENGINEER” 
EXHIBITION. 

THE sixteenth annual Model Engineer Exhibition, 

Messrs, |’ercival Marshall and Company, 

Limited, was held at the Royal Horticultural Hall 

Westminster, in the first part of September As in 

former years, it was capable of being roughly divided 





THE 
4 


organised by 


into three sections, comprising trade exhibits, models 
on loan, and models entered for one or other of the 
organised competitions. The trade exhibits consisted 
mainly of models manufactured by one or other of 


the firms specialising in this type of 
machine tools suitable for the small workshop. These 
exhibits did not differ appreciably from those shown 
in former years, and hardly call for special comment. 
Although there were a number of interesting exhibits 
greater 


on loan, the 





work and of 


part of the interest centred | give the term a liberal interpretation is suggested by 
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Norr.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations 


of the London Metal Exchange for “ fine foreign " 


and “standard ’ 
for lead are for English metal, whilst those for spelter are for virgin metal. 
for steel plates and rails, and also for hematite and Cleveland pig-iron. 


metal, respectively. The prices shown 
Middlesbrough prices are plotted 
The prices given in the case of 


steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 


pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 


The price of quick 


silver is per bottle, the contents of which vary from 70 lb. to 80 lb., and the price of tin-plates is per standard 


box, but in all other cases the prices are per ton. 


Each vertical line in the diagram represents a market day, 


and the horizontal lines represent ll. each, except in the case of the diagram relating to tin-plates, in which 


they represent ls. each. 


round the models entered for which 
formed a very interesting study. 
of locomotives and ships predominated, 


ingenuity was shown by some of the competitors in the 


competition, 


choice of objects selected for reproduction. There 
were, for example, models of lawn mowers, a London | 
a hl ‘ , ‘ | 
Transport Company ‘bus, a roundabout, the Great 


Western rail car, an organ console, and a toboggan, 
to mention only a few of the more unusual objects 
chosen. Many of the exhibits were of very high quality, 
both in accuracy of reproduction, workmanship and 
finish, and although it is perhaps a little invidious to 
make distinctions between so much that was excellent, 
special mention may perhaps be made of a model of 
jousting armour of the time of Henry VIII. This 
was beautifully made, and was an excellent example 
in miniature of plate working. 

A number of the competition exhibits were of direct 
educational value, as they were designed to bring out 
the method of operation of different appliances. One 
model, for example, of an hydraulically-operated 
bilge block, showed the proposed construction very 
clearly. The block was mounted on rails running trans- 
versely across the dock bottom, and provided with 
racking gear for travelling the block towards, or away 
from, the ship’s keel. The block proper consisted of 
two wooden baulks mounted on a swinging cradle to 
conform to the shape of the ship’s bottom, and the 
model was complete with quayside pump and hydraulic 
lifting gear. In the case of this particular model, the 
construction was self-explanatory, at any rate to engi- 
neers, but in others, such as an instantaneous release 
gear for lifeboats, it may be suggested that interest 
would be increased in the exhibit if some short explana- 
tory notes could be printed on a card. 

We are not aware whether the organisers of the 
exhibition attempt to define a model, but that they 


Although models | 
remarkable | 








the fact that a number of those exhibited were full-size 
Such examples which can be quoted included a sensitive 
drill for power drive with a stroke of about 4 in. and 
taking drills up to about 3 in., a 1} in. centre lathe, 
and a number of clocks. There is something to be said 
for exhibits of this type from a practical point of view, 
as they become useful and not merely ornamental on 
completion, but it is doubtful whether their production 
affords quite the same fascination as, say, a small-scalt 
model of a locomotive, in which the endeavour is mad 
accurately to reproduce every detail. So far as the 
competitions are concerned, anyone may submit 
model who is not professionally engaged in model 
engineering work or making or selling models for 
profit; competitors may therefore be accustomed to 
handling tools in the ordinary course of their work, 
and this no doubt explains the exceedingly high quality 
of many of the exhibits. We are afraid that it is not 
uncommon when exhibiting examples of stu Yo nts 
work in various educational exhibitions to include those 
in which the student has been assisted by the instructor, 
and such exhibits may be very misleading to the publi 
We note from the exhibition catalogue that in making 
the awards, consideration is given to the conditions 
under which the work has been done, the age of the 
competitor, his occupation, training, the extent 0! 
purchased parts used, and the assistance received \ 
card giving these particulars in brief might th 
advantage accompany each exhibit 

As regards the exhibits on loan, particular atten! 
may perhaps be called to a group of coracl 
curragh models which breught out the construction « 
these remarkable boats in a striking manner. Othe! 
interesting exhibits in this section were a miniature 
model of a Stradivarius violin, only a few inches lon; 
and valued at 1501., and a scale model of the machine 
which Bleriot made the first crossing of the Eng! 
Channel. 
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All these models were of very high quality. 
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LABOUR NOTES. 

By 22 votes to 7, the Governing Body of the Inter- 

tional Labour Organisation at Geneva decided, on 
Friday last week, to place on the agenda of next 
vear’s International Labour Conference the question 
of the 40-hour week, and to decide at subsequent 

ssions the classes of industry to which reductions of 
hours should apply and the methods of application. 
\ccording to the League correspondent of The Times, 
both the British Government delegate, Mr. Leggett, 
and the British employers’ delegate, Mr. Forbes 
Watson, opposed the proposal. Mr. Leggett stated 
that, while the British Government was anxious to 
consider every possible remedy for unemployment, it 
could not on principle accept a convention which 
omitted the question of wages. Wages were more 
important than hours, and in this respect the British 
Government was anxious to continue discussions. 
As for the principle of partial application, Mr. Leggett 
did not feel it would give any effective results. The 
British Government did not think that the Governing 
Body was sufficiently informed to decide at once that 
the problem of the reduction of hours of work should 
again be put on the agenda of the Conference. 





Mr. Forbes Watson said that past experience showed 
that it was not possible to frame internationally rules 
as to hours which the various countries would interpret 
in the same way. International conferences assumed 
that trade unions had equal status and influence in all 
countries. That was not the case. Anyone with 
experience in industrial negotiations knew that it was 
impossible to ignore wages when discussing hours. 
Mr. Watson therefore felt it his duty “ to see that the 
International Labour Organisation did not worsen the 
unemployment situation in Great Britain.” He would 
vote against all proposals for placing the 40-hour 
working week idea on the agenda, as he considered 
they would inevitably attack the standard of living of 
the British working man and imperil his chances of 
employment in a competitive world. 


A national conference of the League of Industry, 
which was held at Malvern last week-end, discussed, 
amongst other subjects, the report of its Employment 
Planning Committee on the 40-hour week. A summary 
of the committee’s report was given in a recent issue 
of ENGINEERING. The members, it will be recalled, 
earnestly opposed “ the introduction of a 40-hour week 
as a means of increasing employment ” ; the conference, 
by an overwhelming majority, adopted their view. 
In the course of a contribution to the discussion, Mr. 
Frank Hodges said that he did not believe there was 
any ready-made solution for the world’s unemployed 
problem. He was a believer in the shorter working 
day and the five-day week. There must be many 
organisations which could reduce hours without 
dangerous economic results. “There will be no 
international action of any note to carry this move- 
ment forward,” he said, “‘ but we have got to come 
back home and start where we can on this matter of 
the reduced working day. Therefore, I would endeavour 
to establish in each industry, if I could, a joint com- 
mittee, representative of employers and employed, to 
see how far they can go in solving their own particular 
unemployment problem within their own walls, by the 
beginnings of an effective reduction in their own 
working day. 


\t a joint conference in Edinburgh on Tuesday last 
week, Mr. Tristram Edwards, the president of the 
Shipbuilding Employers’ Federation, informed repre- 
sentatives of the shipyard trade unions that the 
employers could not possibly agree to the suggestion 


ENGINEERING. 


in the same number being employed over a longer 
period. There were instances where it was impossible 
to increase the number of men at work on a ship 
without adversely affecting output through over- 
manning, and therefore, one result would be to increase 
building time. That would mean a tendency towards 
increased costs in connection with stafis. 
would be contributions to the social services on account 
of the additional weeks of employment. Even the 


be maintained would be found to be untrue, through 


starting times, which were 
week. Increased costs per ship in connection with 
fuel, power and light would also be incurred. Mr. 
Edwards reckoned that the increase in shipyard labour 
costs, even on the basis that individual output remains 
as before, would, in practice, be in the neighbourhood 
of 20 per cent. 

At the national conference of the League of Industry 
already alluded to, a resolution was submitted noting 
‘the alarming increase in imports of motor-cars from 
the United States, made possible by the fluctuation of 
the dollar and by the forthcoming reduction in the 
horse-power tax which is being used as a lever by 
salesmen of imported cars.”” The motion suggested 
that the reduction of the horse-power tax should be 
applicable to cars of British manufacture only for an 
initial period of five years to enable the British motor- 
car export industry to create and supply its overseas 
market. Mr. Austin, who moved it, said that the 
imports of cars from the United States had increased 
from 642 during the first six months of 1932, and 
900 in the same period of 1933, to 2,936 in 1934. 


Lord Nuffield, emphasising that he was speaking for 
the whole of British industry, because the matter 
applied to many industries besides the motor industry, 
said one wondered that it should be necessary to 
speak on such a subject in one’s own country. The 
334 per cent. duty on foreign cars had been almost 
eaten up by the difference in exchange, and foreign 
manufacturers were taking this opportunity to 
endeavour once more to swamp this country with cars. 
** Every foreign car you see on the roads of this country 
means one man out of work for twelve months, starting 
from the pits up to the completed car,” he said. 
“Why should that number of men be out of work ? 
One wonders why it should be necessary to ask a 
Britisher to buy British products. There are no better 
workmen in the world; but they are overloaded with 
restrictions, with taxes, with everything one could 
conceive to put any of the businesses of this country 
out of business.” The resolution was carried unani- 
mously. 


On terms embodied in an agreement signed by 
Mr. Ernest Brown, the Secretary for Mines, repre- 
sentatives of the South Wales miners and representa- 
tives of the South Wales coal-owners, the danger of 
a stoppage of work in the South Wales area was, at 
the last moment, averted. The text of the agreement, 
which a delegate meeting of the miners accepted by 
a large majority, was as follows :—(1) That, in view 
of the failure of the two sides of the Conciliation Board 
to agree upon a form of arbitration machinery to take 
the place of the independent chairman under the 
present agreement, the Minister of Labour and the 
Secretary for Mines shall as soon as possible after 
consultation with each side, nominate three inde- 
pendent persons as joint arbitrators for that purpose. 
(2) That the joint arbitrators so nominated shall 
proceed forthwith to consider and decide by October 31, 


There | 


assumption that the general output per worker would | 


no fault of the workpeople, but because stopping and | 
never full-production | 
periods, would form a higher proportion of the working | 
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The railway companies have offered to restore the 


reduction in two instalments, the first at once and the 
second in January, and the National Union of Railway- 
men are understood to be agreeable to an adjustment 
on that basis. The craft unions, the principal of which 
is the Amalgamated Engineering Union, desire, on 
the other hand, the immediate restoration of the 
whole reduction. The companies’ representatives have 
intimated that they cannot entertain the demand of 
the craft unions. 


The report of a tripartite meeting of European coal- 
producing countries held at Geneva in June to discuss 
the possibility of a simultaneous and early ratification 
of the draft convention limiting the hours of work in 
mines, was examined by the Governing Body of the 
International Labour Organisation, on Wednesday 
last week. The Times correspondent states that the 
report showed that there was little prospect of obtaining 
an early and simultaneous ratification of the convention, 
owing to the difficulties that would be encountered in 
its application. 


The British Government delegate expressed the 
opinion that the only way in which the difficulties 
could be met would be by initiating the procedure of 
revision of the convention. Mr. Forbes Watson, the 
British Employers’ delegate insisted that the convention 
as at present framed, was a purely European affair, 
initiated at a time when the crisis was apparently 
localised in Europe. Apart from the fact that Germany 
would not be present to participate in the revision, 
the crisis had since become world wide, and oversea 
countries remaining outside the purview of the con- 
vention were now proved to be in competition with 
the European coal industry. He would oppose the 
revision of the convention on a European basis. It 
was decided, nevertheless, the correspondent says, by 
21 votes to 8, to open revision procedure on six points 
—five proposed by the tripartite meeting and one 
added by the workers’ group, who propose that the 
maximum weekly limit of time spent in the mine 
should be lower than that contained in the convention 
in its present form. 


The report of the executive council presented at 
this week’s convention in San Francisco, of the 
American Federation of Labour, stated that there 
were still 10,000,000 unemployed in the United States. 
During the year which ended in July last, unemploy- 
ment in 16 industrial groups had increased 9-8 per 
cent., individual weekly wages 6-4 per cent., and the 
cost of living 6-3 per cent. The National Recovery 
Administration was criticised for its failure to increase 
the purchasing power of the workers, to reduce working 
hours sufficiently to create a satisfactory number of 
new jobs, and to give Labour its proper representation 
in the machinery for administering the codes. 


In the efforts which are being made to organise 
America’s rather numerous army of “ auto-mechanics,”’ 
the American Federation of Labour and the Inter- 
national Association of Machinists are at loggerheads. 
National representatives of the Federation are, it is 
alleged, advising ‘‘ auto-mechanics”’ to prefer low 
contribution unions to the International Association, 
which is organised on a higher contribution basis. 
The September issue of the Machinists Monthly Journal 
declares that “it is time to call a halt.” “If it is 
impossible,” it says, “‘ to organise those actively engaged 
in, or connected with, the machinist’s trade in I.A. of M. 
locals, then they must remain outside the A.F. of L. 
until such time as the laws of that organisation provide 





for vertical or industrial unions—whichever one may 


1934, the minimum percentage on basis rates and | choose to call them. Irreparable damage has been 
the subsistence allowance. (3) In the event of the | done to our organising campaigns in some parts of the 
joint arbitrators awarding an increase, the award | country as a result of these nefarious tactics, and it 
shall have effect retrospectively to October 1, 1934. | will take a long time to convince some machine-shop 
(4) In the event of the joint arbitrators awarding a | workers that they cannot obtain the same measure of 
reduction, the owners agree that it shall not be made | protection in a cheap organisation that they are 
effective before October 1, 1935. (5) The period of | assured when they join the I.A. of M.—where they 
the Conciliation Board agreement to be settled between | properly belong.” 

the parties, but to be not less than three .years. 
(6) During the currency of the Conciliation Board 
agreement the parties shall settle the procedure for | 
dealing with the situation which will arise at its | 
termination. (7) Either party may, by giving one | 
prior calendar month’s notice, seek a review of the | 
minimum percentage on basis rates and subsistence | 
wage on September 30, 1935, and on September 30 | 
in each succeeding year. (8) The joint arbitrators | 
must issue an award on the matters referred to them | 
without indicating whether it be unanimous or not. 























to q of the unions that they should reduce the working week 
rk, § to 40 hours. Dealing with the case submitted on 
ity behalf of the men at an earlier conference, Mr. Edwards 
said that it had been contended that there was no 
ts’ ; reason why a change to a 40-hour week should affect 
any part of the cost of production other than ship- 
uliding wages. The employers, however, could not 


i : be expected to consider the question on the assumption 


ng E that it would apply only to shipbuilding, especially as 

many of the unions had recently been parties to a 

proposal that the 40-hour week, without loss of pay, 

of bs should be adopted in other sections of industry, 

\ { including marine engineering. The unions had put 

th the increase in costs in shipbuilding as under 6 per cent., 

reached by taking an increase of 17} per cent. in the 

cost of the hull only, and ignoring marine 

od “ngineering wages and the wages element in all the 
iv materials embodied in the ship, — 


It has been shown conclusively, the Bulletin of the 
State of New York’s Labour Department says, when 
industry was normal, that new men have a higher 
accident rate than experienced men. Men are now 
creeping back to work after long and painful periods of 
unemployment. Therefore, extra precautions should 
be taken by both employers and employees to counter- 
act this well-recognised tendency. The eagerness to 
work of the man long out of a job may be his undoing. 
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1 , . ho sie 2 , . ‘ REGISTRATION OF Motor Cars tn SouTH AFRICA. 

ition in the length of , The Railway Shopmen’s Council, at a meeting in Motor-cars to the number of 2,638 and 394 commercial 
in pees « n he length of the working week would | London last week, discussed the claim of the unions l vehicles were registered in the South African Union 
‘ch uit in an increase of the number employed, but | for restoration of the wages reduction made in 1931. during June, 1934, 
ty. | 


on a good many cases, Mr. Edwards went on to say. 
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THE LAUNCH OF THE CUNARD- 
WHITE STAR QUADRUPLE-SCREW 
LINER * QUEEN MARY.” 

Tue coincidence of the launch of the Cunard- 
White Star quadruple-screw liner Queen Mary with 
our date for going to press, precluded us from doing 
more than making a very brief reference to the 
successful conclusion of the operation in the account 
of the vessel given on page 319, ef seq., of our last 
week's issue. We now, therefore, publish some de 
tails and illustrations of the launch itself im order to 
place on record this important step towards putting 
the vessel into commission. Although great advance 
has been made in the technique of launching since 
the Great Eastern stuck fast on her way to the 
river, the transference of a great mass of material 
from land to water is bound to be a matter of con- 
siderable concern to those responsible. Apart from 
the fact that the the hull of a 
when she is supported only on her launching cradles 
are changed to others at the moment she becomes 
wholly waterborne, there is the fact that, once 
started, there is no means of correcting any error 
or combating any mishap. To the majority of the 
spectators the launch of the Queen Mary was a 
majestic spectacle only, but it was really an engi 


stresses in vessel 


neering triumph, the wholly successful conclusion of 


which came as a relief, however complete the 
confidence in the skill of the shipbuilders, 

The launching veight of the Queen Mary 
officially stated to be 40,000 tons, and the enormous 


bulk represented by it was, without the slightest 


was 


hitch, transferred from the ways to the River 
Clyde in a fraction under 75 seconds. The work 
of clearing away the shores and blocks was, we 
understand, commenced early on Tuesday 


morning, September 25, and continued without 
intermission until a little while before the actual 
ceremony, Which took place at 3.15 p.m. on Wednes- 


day, September 26. During the operation, the 
ship “drew,” that is, moved down the ways, a 


distance of some 2 


her into account, 


which, taking 
considered 


in., an amount 


cannot be 


weight 


Fie. 


jat the number and weight of these chains, 2,350 | 











1. THe Vesset LEAVING THE LAUNCHING Ways. 








Queen Mary and His Royal Highness the Prince of 
Wales reached the scene of the launch by way of a 
balcony arranged behind the stands on the star- 
board side of the vessel, from which a view was 
obtained of her full length. After acknowledging 
the welcome of the immense mass of spectators 
assembled on the starboard side, the Royal party, 


material, and must have removed any fear of 
delay in starting when the triggers were released. 
The cradle and launching ways were on a scale 
commensurate with the ship. We are informed 
that the former was 850 ft. long, and that the width | 
of each of the two ways, was 10 ft.6 in. Their | 
structure is well shown in Fig. 12, page 322, ante. 
The timber of the forward part of the cradle | accompanied by Lord Aberconway, Sir Percy Bates, 
was reinforced by a steel structure, as seen in Fig. 1, | Sir lain Colquhoun and Sir Thomas Bell, proceeded 
page 319, ante. The after part was continued up| along an open gallery to the enclosed launching 
to the stern-tube bosses for the two inner propellers. | platform at the bows of the vessel. Here, after 
It. will be noticed in the illustration just referred | presentation of the civic dignitaries and the directors 
to that the drag chains were attached to the ship| of Messrs. Cunard-White Star, Limited, and John 
for about the first third of her length. There were| Brown and Company, Sir Percy Bates read an 
Some surprise was expressed | address of welcome. 
His Majesty the King, in his reply, said : 
tons in all, but it must be remembered that the River “ T thank you for your loyal address of welcome 
Clyde is comparatively narrow at the launching|to us. As a sailor, I have deep pleasure in coming 
point, in spite of the fact that the mouth of the} here to-day to watch the launching by the Queen 
River Cart is almost opposite. Circumstances there- | of this great and beautiful ship. The sea, with het 
fore dictated this precaution ; in cases where there | tempests, will not readily be bridled. She is 
is plenty of width of water the drags may be/| stronger than man; yet in recent times man has 
reduced in number, or even, as in the case of|done much to make the struggle with her more 
H.M.S. Rodney, launched at Birkenhead, omitted | equal. It is still less than a hundred years since 
altogether. In the case of the Queen Mary, the | Samuel Cunard founded his service of small wooden 
drags were most effective, the vessel being pulled | paddle steamers for the carrying of mails across the 
up very gently and coming to a standstill very | Atlantic to America. These first Cunard ships were 
promptly. One feature of the launch was, the small | of 1,150 tons. A few people now alive must in 
amount of commotion and noise attendant on the | childhood have heard those ships spoken of with 
operation of the drags, and the absence of any | wonder as evidence of man’s mastery over nature. 
violent check. There were six triggers, arranged| ‘To-day we come to the happy task of sending 
in three pairs, one pair forward, one amidships,|on her way the stateliest ship now in being. | 
and the remaining pair about 150 ft. from the stern, | thank all those here and elsewhere whose efiorts, 
They were electrically operated simultaneously by | however inconspicuous or humble, have helped to 
a push-button control from the launching platform. | build her. For three years her uncompleted hull 
Six hydraulic starting rams were provided for| has lain in silence on the stocks. We know full 
emergency use, but, as far as we are aware, they | well what misery a silent dockyard may spread 
A view of the vessel on her way | among a seaport, and with what courage that miser) 
is endured. During those years when work upon 


18 chains on each side. 


were not required. 


to the water is given in Fig. 1 above, and one 
after she had left the slipway, in Fig. 2, opposite. | her was suspended we grieved for what that suspen- 
As regards the actual launching ceremony itself, | sion meant to thousands of our people. We rejoice 


even a steady and heavy downpour of rain did not | that, with the help of the Government, it has been 
detract from the impressiveness of its dignified | possible to lift that cloud and to complete this ship. 
Their King George and! Now, with the hope of better trade on both 


simplicity. Majesties 
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THE CUNARD-WHITE STAR QUADRUPLE-SCREW LINER 


CONSTRUCTED BY MESSRS. 


ENGINEERING. 


JOHN BROWN AND COMPANY, LIMITED, 
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“QUEEN MARY.” 


SHIPBUILDERS, CLYDEBANK, 











Fie. 2. THe Vesset AFLOAT. 

















Fie. 3. 


sides of the Atlantic, let us look forward to her 
playing a great part in the revival of international 
commerce. It has been the Nation’s will that she 
should be completed, and to-day we can send her 
forth, no longer a number on the books, but a ship 
with a name in the world, alive with beauty, energy, 
and strength. j 
Samuel Cunard built his ships to carry the 
mails between the two English-speaking countries. 
his one is built to carry the people of the two 
lands in great numbers to and fro, so that they 
may learn to understand each other. Both are 
taced with similar problems, and prosper and suffer 
together. May she, in her career, bear many 
isands of each race to visit the other as stu- 
dents, and to return as friends. We send her to 
her element with the goodwill of all the nations as 
« mark of our hope in the future. She has been 
Suilt in fellowship among ourselves ; may her life 
‘ong great waters spread friendship among the 
— 
‘ord Aberconway then presented a casket of 
((-wrought and chiselled Staybrite steel, mounted 
_gold and silver gilt, to her Majesty the Queen, 
10 Was then requested by Sir Thomas Bell to 
‘ame and launch the ship. Her Majesty there- 
‘pon cut a ribbon releasing a bottle of Australian 
Wine, which broke against the bows, and said, “ I 


THE VESSEL BEING MoveED TO Fittine-Ovut Basin. 


|am very happy to name téis ship the Queen Mary, 
}and I wish success and good luck to all who sail 
jin her.” Immediately afterwards, Her Majesty 
pressed the button controlling the trigger release, and 
| with but a few seconds delay, the vessel commenced 
|to move. About 54 seconds were occupied in her 
|journey down the ways, after which a further 
he seconds sufficed to bring her up into a position 
ready for the waiting tugs to take hold. 

At the conclusion of the ceremony, the Royal 
| party returned to the open balcony, where another 
presentation was made to them, this time of six 
of the oldest employees of John Brown and Com- 
pany, all of whom had been in the firm’s service 
for over fifty years. These were, James Dunsmuir, 
head foreman engineer; John Reavey, brass 
| finisher; John Conolly, boiler works machineman ; 
| David McCutcheon, assistant shipwright foreman ; 
| James Thomson, plater; and James Martin, 
|riveter. The singing of the National Anthem 
|concluded the ceremony, and the Royal party then 
left the shipyard. 

During the tea provided for a portion of the 
|guests in the mould loft, Sir Percy Bates sub- 
sequently stated that it was the first occasion 
on which the King and Queen had been present 
at the launch of a merchant vessel, and referred 
to the harmonious relations which had existed 


| 
| 




















; between the Cunard-White Star Company and 
|the shipbuilders. He paid a tribute to Sir Thomas 
| Bell, than whom, he said, he would want no 
| better partner in either good or difficult times, 
jand warmly commended the sterling work done 
by other officials of Messrs. John Brown, men- 
tioning particularly, Mr. Pigott, Mr. Skiffington, 
jand Mr. McNeill, whilst the part played by the 
technical staff and the workmen was not forgotten. 
He concluded by a reference to the assistance given 
by the Government to the enterprise, and stated 
that its arrangements with them included the 
provision of a second ship. ‘‘ As soon as we are 
less pressed,” he said, “with the work on the 
ship which has just been launched, we shall turn 
our attention in that direction, for a second ship 
will be necessary to reap the full measure of success 
for which we have planned.” 

It may be mentioned that the Queen Mary 
is expected to be ready for commission in April, 
1936. 

Immediately the ship was launched the tugs 
tcok charge and conveyed her to the fitting-out 
basin parallel to, and not far distant, from the 
building berth. A photograph of this operation is 
reproduced in Fig. 3. The vessel was handled with 
remarkable facility, and except for the fact that 
part of the forecradle came into slight contact with 
the corner of the jetty, the task was carried out 
without difficulty, berthing being concluded about 
4 o'clock, and the men employed on it being able 
to leave the yard at the usual hour of 5 o'clock. 











THE LATE MR. J. CARSON. 


Mr. JAMES CARSON, whose death, we regret to have 
to record, took place at Torquay on September 17, 
was for a number of years managing director of 
Messrs. James Carson and Company, Limited, machine- 
tool manufacturers, Tottenham, London, N.7. He was 
born at Kingstown, County Dublin, in December, 1865, 
and received his education at Wesley College, Dublin, 
afterwards passing on to the Royal College of Science, 
in that city, and gaining the diploma of associate in 
the Faculty of Engineering, in 1885. After some years 
as junior engineer on the Lough Erin Drainage Scheme, 
he was appointed mechanical engineer to Messrs. Oxygen 
Sewage Purification Company, Limited, in 1888. Four 
years later he became private research assistant to the 
curator of laboratories, Royal University of Ireland, 
and continued in this capacity until 1886. He was 
responsible for the mounting at the University of the 
great Rowland spectrometer, the focus of which was 
21ft.6in. In 1896, Mr. Carson was appointed engineer 
to Messrs. Bewley and Draper, Limited, Dublin, and 
during the succeeding two years designed and installed 
bottle-washing and rinsing machinery, and supervised 
the re-equipment of the firm’s factory. Mr. Carson came 
to England in 1898, to take up the appointment of 
joint managing director of Messrs. Batey Engineering 
Company, Limited, Birmingham, and during the years 
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which followed, designed many wood-working machines, | 
including band-saws and spindle-moulding, planing, | 
and cross-cutting machines. He was also responsible 
for the design of capstan lathes and drilling and grinding 
machines. The firm of Messrs. James Carson and | 
Company, Limited, manufacturers of special cutters, 
broaches, and other machine tools, was established in | 
North London, some years prior to the war, and 
Mr. Carson continued as its managing director until 
some time ago. Mr. Carson, who had been for many 
years a member of the Institution of Civil Engineers of 
Ireland, and was elected a member of the Council in | 
1897, became an associate member of the Institution | 
of Mechanical Engineers in 1910, and was transferred | 
to the rank of member in 1915. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are given. Further details may be obtained on applica- 
tion to the Department, the reference numbers appended 
being quoted in all cases. 

Cable. | 
switchboard 
enamel-insulated braided switchboard cable. 

\.Y. 12,648.) The Posts and Telegraphs Department, 
Melbourne, Australia ; November 13. 

Varine Boiler.—The supply of a multi-tubular, return- 
tube, single-ended marine boiler for installation in a |} 
tug. The Egyptian Ministry of Communications, ——t 


lead-covered 


quantity of 
Also 


A.Y. 12,647.) 
(Ref. No. 


The supply of a 
cable. (Ref. No. 


and Lighthouses Administration, Alexandria ; Novem- 

(Ref. No. A. Y. 12,661.) 

The supply of a marine Diesel 

The Egyptian 
Lighthouses 


(Ref. No. 


ber 10 
Warine Diesel Engine. 

engine to propel a 100-ton hopper barge. 

Ports and 


Ministry of Communications, 
November 10. 


Administration, Alexandria ; 
A.Y. 12,662.) 

Train-Lighting Belting.-The supply of 69,500 ft. of 
four-ply, India-rubber-impregnated, train-lighting belt- 
ing, 2}-in. wide. The South African Railways and 
Harbours Administration; November 12. (Ref. No. | 
G.Y. 14,332.) 

Valves and Cocks The supply of some 8,700 cast- 
iron, steel and brass valves, comprising sluice, globe, 
safety and check valves, and 2,400 brass cocks and taps. 
The Argentine State Oilfields, Buenos Aires ; October 25. 
(Ref. No. G.Y. 14,334.) 

Mechanics’ Tools.—The wupply of telephone mechanics’ 
tools. The Posts and Telegraphs Department, Mel- 
bourne ; November 20. (Ref. No. G.Y. 14,338.) 

Steel Plates, Angles, Rivets, &c.—The supply of 250 tons 
of mild steel plates, 42 tons of angles, 1D} tons of cup- 
headed rivets, 44 tons of hexagonal-head bolts and nuts, 
de The Egyptian Ministry of Communications ; 
November 10. (Ref. No. G.Y. 14,339.) 

Boiler Tubes The supply of 150 boiler tubes. 
Royal State Railways of Siam, Bangkok ; November 
(Ref. No. G.Y. 14,341.) 

Grabbing Crane The supply of a 
grabbing crane for use on a hopper barge 
Ministry of Communications, Ports and 
Administration, Alexandria ; November 10. 
A.Y. 12,666.) 

Caissons The supply of 78 caissons. Régie Générale 
dle Chemins de Fer et Travaux Publics, Beirut, Syria ; | 
October 23 (Ref. No. G.Y. 14,344.) | 

Wire Rope.—The supply of 25,000 ft. of ungalvanised | 
steel wire rope §-in. in diameter, in lengths of 1,000 ft. 
fhe Indian Stores Department, Simla; October 22. 
(Ref. No. G.Y. 14,345.) 

Overhead-Line Material 
material, including galvanised steel straps for shackle 
spindles, swan-neck bolts, cross arms, stay 
The Cape Town Electricity 
(Ref. No. G.Y. 14,346.) 

The supply of ball bearings for garage 
The Egyptian Ministry of Public Works, 
(Ref. No. G.Y. 14,347.) 
The supply of 30 tons of stranded, | 
The Cape Town Elec- 








Diesel-engined | 


The Egyptian 
Light houses 
(Ref. No. 





The supply of overhead-line 


insulators, 
rods and shackle insulators. 
Department ; October 31 
Ball Bearings 
stores, Boulac. 
October 24. 
Copper Wire 
hard-drawn bare copper wire 


Cairo ; 





tricity Department October 31. (Ref No. G.Y. 
14,348 

Brass Bars.-The supply of extruded free-turning 
quality brass bars. The South African Railways and 
Harbours Administration, Johannesburg ; October 29 
(Ref. No. G.Y. 14,349.) 


Solder, &« 
2 tons of plumbers’ met.l,. 
Department ; October 3) 


The supply of 4 tons of fine solder and 
The Cape Town Electricity 
(Ref. No. G.Y. 14,350.) 


Tubular Steel Poles. The supply of 1,600 tubular 
steel poles The Cape Town Electricity Department ; 
October 31 (Ref. No. G.Y. 14,351.) | 

Motor Pumping Sets.—The supply, delivery, and 
erection of three motor pumping sets and suction 


and delivery piping, switchboard and cables. The 
Dissebee-Ghenanal of the Municipality 
Egypt ; October 24. (Ref. No. G.Y. 14,358.) 
Pipes and Accessories. 
light-type, cast-iron pipes; iron clamps for the pipes 
and tarred-rope jointing. Also 1,710 and 190 reinforced- 


concrete pipes, respectively 300 mm. and 400 mm. in/|and its predecessor, Messrs. Donovan and Company, 
diameter and | m. in 
Railways, Buenos Aires ; 
14,361.) 


length. 
October 22. 


(Ref. No. G.Y. 


| of Nauru, Central Pacific. 


ENGINEERING. 


CONTRACTS. 


Messrs. MERRYWEATHER AND Sons, Limrrep, Green- 
wich, London, 8.E.10, have just received an order to 
supply and fit powerful fire pumps to four motor escape | cone c 
vans of the London County Council. past week and production of heavy material is sti 
will thus become dual-purpose machines similar to other | 
machines supplied earlier this year by Messrs. Merry- 
weather. 


Messrs. RICHARDSONS 


manufacturec 


be steamed before delivery 


Messrs. Toe Bue.tt Compustion Company, LIMITED, 
2, have obtained a contract 


49, Moorgate, London, E.C. 


from the British Phosphate Commissioners for the supply 
of two Allen-Buell rotary-drum driers (Biittner System) 
for treating phosphate rock at their works on the Island 
These dryers will be specially 
designed to deal with abrasive material and each unit | market 
will have a capacity varying from 50 tons to 66 tons per 

The raw material is phosphate of lime, ranging 
The | 71. 10s. per ton for export. 


hour. 
in size from fines to piece 
dryers will be manufacture 
Edgar Allen and Compan 
Works, Sheffield. 


Vv; 


WesTGArRTH-BROWN 
Limtrep, Hartlepool, who are the British licensees for 
the Velox steam generator, have secured an order for a 
steam generator of this type to be 
| Admiralty. All the rotatir 
turbine, blower, circulating 
gear will be 
Westgarth and Company, Limited, at their Hartlepool 
Works, while the evaporator unit, superheater, and steam 
separator will be made by Messrs. Yarrow and Company, 
Limited, Glasgow, at whose works the complete unit will 


ig parts, 


i by 


s of 4-im. 
“i at the 


Messrs. 


Limited, 


These machines 


» supplied to the} 

~ the gas 
water pump, and control | 
Richardsons, 


incluc 


ring gauge. 


works of Messrs. 
Steel 


Imperial 








PERSONAL. 


Mr. WILFRED E 


| Westminster, London, 5.W 


with that company. 


will conduct his business 


GOoDAY, 


from 


Wellington-street, London, W.C.2 


Messrs. CrompTron Parkinson, Limirep, Bush House, 
London, W.C.2, have recently 
by the formation 
Sprinkler Company, 
Limited, to carry on the manufacture and installation 
fire-protection 


to their business activities 
sidiary company, Messrs. 
of automatic sprinklers 
apparatus. 


THe Lonpon 


manager of the Board 


mercial advertising officer 


will continue to be resp. 


sections of the publicity department. 
will be acting publicity manager and responsible for the 


PASSENGER 
Broadway, Westminster, 8.W.1, 
G. W. Duncan has resigned his appointment as publicity 
commercial 
advertising officer (railways) and Mr. H. L. Spratt, com- 
(omnibuses and 


Atlas 


and other 


Mr. W. 


msible 


Limited, Caxton 
1, has resigned his position 
He is a director of Messrs. Stream 
Line Filter Company, Limited, and, as from October 1, 
Brettenham 


TRANSPORT 
informs us that 


who, for over twelve years 
has been rhanager of the technical department of Messrs. 
The Vacuum Oil Company, 


made a further extension 
of a sub- 


Boarp, 


Gott, 


Mr. H. T. 


remainder of the work of the department. 


We are informed that M 


succession to Mr. Basil H 


Assistant Secretary since 


of Mr, Joy. 


r. Brian G. 


Jov Mr 


1927, and was 
Acting Secretary in March of this year on the resignation 








BOOKS RECEIVED. 


Manual Skill. 


W. Cox. Cambridge 
lés. net.| 
Builders’ Estimating 


Cambridge : 
Home Office. 


iecidents. 


Factory and 


to H.M. Inspectors of Factories 


H.M. Stationery Office. 
Erlduterungen zu den 1} 
Stahlbauten. Part 1. H 
KomMMERELL. Fourth 
Ernst und Sohn 


Congress, Lahore, 1933. 
Engineering Congress 


Ministére des Travaux Publics. 
duction et de la Distribution de L’ Energie Electrique pour 
Imprimerie Nationale. 


Differential 


V Année 1932. Paris: 

Numerical Studies in 
By H. Levy and E. A. 
and Company. [Price 12 

Hutchinson's 
Part I. 
London : 


Company. [Price ls. 6d 


University @ress 


Technical and 
Edited by C. F. Twenery and | 
Hutchinson's Technical and Scientific Book 


Book I By 


Descriptions of Certain 
Volume VI 


Price 3d 
orschriften 


ochbauten 
edition 

[Price 3-80 marks.]} 
Minutes of the Proceedings of the 


Vol. XXI. 


Baaoorr. 
s. 6d. net 


net.| 


Equations. 


Scientific 


Its Organization and Development. 
University 


BoveERt, | 


House, 


House, 


55,| number of orders on 
Mr. | off and new contracts to replace these vessels are not being 


tramways) 
for their respective 
Carr 


Rossins, M.Sc. 
(London), A.M.1.Mech.E., A.M.1.A.E., has been appointed 
Secretary of the Institution of Automobile Engineers, in 
Robbins has been 
appointed 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 
Scottish Steel Trade.—In the Scottish steel trade ther 
has been little or no change in conditions during tly 


Specifications keep coming in wit! 
|a@ regularity which is most encouraging, but makers 
| would welcome a better demand for export than no 
exists. It is the future which is causing some concer: 
as very few new shipbuilding contracts have been placed 
recently and the number now under consideration is nx 
large. Makers of black-steel sheets are managing to 
pull along fairly well at the present time, as quit: 
|a good demand continues to exist for the heavier gauges 
for the home market with light sheets also a trifle better 
Export business is still very poor. Prices are stead) 
and are as follows :—Boiler plates, 91. per ton; ship 
plates, 81. 15s. per ton; sections, 8/. 7s. 6d. per ton ; 
and black-steel sheets, } in., 81. 10s. per ton, and No. 24 
gauge, in minimum 4-ton lots, 101. 10s. per ton ; 
galvanised corrugated sheets, No. 24 gauge, 13/. per ton 
in minimum 4-ton lots, all delivered at Glasgow stations 
Malleable-Iron Trade.—A quiet tone is still general in 
the West of Scotland malleable-iron trade and makers 
are no better off for work. The re-rollers of steel bars 
| report very little fresh business and are not able to keep 
plant operatingthefullweek. The following arethe current 
prices :—‘‘ Crown ” bars, 91. 15s. per ton for 
home delivery, and 91. 5s. per ton for export; and re- 
rolled steel bars, 81. 12s. per ton for home delivery, and 


| fairly satisfactory. 





Scottish Pig-Iron Trade—-No change falls to lx 
recorded in the state of the Scottish pig-iron trade and 
quite a fair demand is general for hematite and basi: 
qualities. Foundry iron is still rather quiet, but ther 
are signs of some improvement. Prices are unchanged 
and are as follows :—Hematite, 71s. per ton, delivered at 
the steel works ; > 





and foundry iron, No. 1, 72s. 6d. per 
ton, and No. 3, 70s. per ton, both on trucks at makers’ 
yards. 

Scottish Pig-lIron Shipments.—The 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, September 29, amounted to 
367 tons. Of that total 345 tons went overseas and 
22 tons coastwise. During the corresponding week of 
last year the total shipment of 94 tons was all on export 
account. 

Scottish Shipbuilding.—The shipbuilding industry of 
Scotland has been very much in the public eye during the 
past few weeks and it would be most interesting and 
encouraging if it were only possible to state that the 
output of the past month was likely to be maintained for 
months to come. Unfortunately however the 
hand is steadily being worked 


shipment of 


some 


booked by shipbuilders, with the result that many 
empty berths are probable at no distant date, unless 
shipowners make a welcome reappearance in the market 
before long. During the past month the new tonnage 
reported was one cargo steamer and one motor yacht for 
the Clyde and one motor ship for the Forth. The out 
| put for the month was very good and the following are the 
figures as well as those for the nine months of this year 


September, Nine Months, 
1934. 1934. 

Vessels. Tons. Vessels. Tons 
The Clyde ... 6 100,730 42 168,626 
The Forth , 8 7.409 
The Tay . 1 1,250 

The Dee and Moray 

Firth ad ; 2 974 1] 2,926 
Total 8 101,704 62 180,211 


By The outstanding feature of the jmonth was undoubtedly 


Tess *rice —" - 
Press. [Price the launching of the great Cunard-White Star liner Queen 
ED. Cc = Mary, formerly No. 534, from the yard of Messrs. 
= - LAYTON. | John Brown and Company, Limited, Clydebank, by 


[Price 5e. net. ] 
Workshop icts 


iccidents 


net. | 


fir Geschweisste 
By Dr. Iye. 
Wilhelm 


Berlin 


Punjab Engineering 
Punjab 


Lahore : 


Statistique de la 


London 








Tue Lare Mr. W. H. V 
the sudden death of Mr. 


electrical engineers, 46-47, 


mingham, 3. 


high 
in Willow-road, Bournville. 


business 


ARNOM, 
William 


Great ( 


ability. 


We regret to 


‘harles-street, 


The Argentine State | since its foundation 30 years ago, and had always given 
evidence of 


His home 





Industrial 
Notified 
London 


Pro- 


Vol. 
Watts 


Encyclopedia. 
P. SHresHov. 


note 
Henry Varnom on 
of Alexandria, | September 20, at Weston-super-Mare. “Mr. 
| who was 56 years of age, was a director of Messrs. The 
The supply of 4-in. diameter, Donovan Electrical Company, Limited, manufacturing 

Bir- 
He had been associated with this company, 


Varnom, 


was | in 1933, an increase of 9-1 per cent. as compared 


which the Clyde tonnage for the month came within 
24,000 tons of the record month June, 1906, when the 
output was 124,544 tons. Full details of the vessel in 
question have already been published in ENGINEERING, 
but although the tonnage is given as 73,000, this is 
only an estimate and the actual figures of the vessel 


©. | will be given out later, after the final measurement has 


been taken. The launch, referred to elsewhere in this 
issue, was a great feat on the part of the builders, and was 
viewed by many thousands of people from all over the 
Kingdom as well as from the Continent of Europe and 
America. Every detail had |been so thoroughly worked out 
by Messrs. John Brown and Company's experts that ever) 
thing passed off according to plan. To the onlooker it 
was an inspiring sight and one never to be forgotten 
I. The actual time of the launch from the moment thé 
button was pressed by Her Majesty the Queen unt 
the great vessel was fully in the water was under on 
minute, which speaks volumes for the accuracy ©! the 
preparations of those responsible. It was a Royal 
launch graced by the presence of their Majesties the 
King and Queen, and although the weather was wretched 
the heavy downpour of rain at the time failed to damp 
the enthusiasm of the onlookers. A very human touch 
was added to the day's proceedings by the presence 0! 
His Royal Highness the Prince of Wales, who trave! ed 
specially to Glasgow to view the spectacle, and it empha 
sises very clearly his great interest in Britain’s met hant 
service. 








ELecrric Power GENERATION IN JAPAN.— According 


to figures published in The Oriental Economist the output 
. = ane " 6 
of power stations in Japan totalled 17,403 million = 
with 


the previous year. 

















SHEFFIELD, Wednesday. 

Gas Conference.—Striking confirmation of the notable 
part played by the power services in local industrial 
expansion, coupled with forecasts of development, 
formed an outstanding feature of the submissions at the 
twenty-third annual conference of the British Commercial 
Gas Association, held here during the past week. One 
of the most interesting contributions was by Mr. Ralph 
Halkett, general manager and secretary of the Sheffield 
Gas Company, who disclosed that approximately 60 per 
cent. of the local gas output is used for industrial heating 
purposes. All branches of engineering are putting new 
demands on the steel industry almost daily, but the 
variety of steels available can more than meet such 
calls. Town gas is being incorporated in practically 
every branch of heating, and batteries of new gas-fired 
furnaces are being installed. Gas-heated furnaces are 
now on the market, designed for most of the large-scale 
heating processes, such as continuous furnaces for 
heating heavy billets. Special flame systems are in- 
corporated, and heat saving methods are used in such 
a way that considerable economy in fuel is certain. It 
is believed that in the very near future much of the 
heating of steel in the heavy sections which is at present 
done by solid fuel or producer gas, will be done by cheap 
town gas. For the smaller firms, more efficient furnaces 
are required, especially for such processes «s small-scale 
forging and heat treatment. Referring to the gas 
industry generally, Mr. Halkett urged that a central 
organisation, staffed by men each having specific technical 
training in subjects allied to processes of combustion, 
in chemistry, physics, and the applied sciences, and 
working on the lines of true fundamental research, 
would do much to further the development of the use 
of this form of power. 

Iron and Steel_—-Trade improvement finds fresh 
expression. Traffic receipts are up, unemployment is 
steadily diminishing, and there is a remarkable expansion 
in bankers’ clearing-house returns, indicating a much 
more robust state of affairs than prevailed last year. 
This week’s return for Sheffield records a rise of over 
50,0001. in clearings, as compared with the corresponding 
week last year, while the aggregate clearing for this year 
is over 2,750,0001. ahead of that for the equivalent 1933 
period. The bulk-steel trades, special-steel manufacture, 
and the engineering and tool industries are all contribut- 
ing. Instances of full-time operations are becoming 
more common. Orders for ship-steel and equipment 
are circulating more freely. Amongst other products, 
Sheffield contributed large hollow-forged seamless boiler 
drums to the new Cunarder launched by H.M. The Queen. 
The building of another ship is almost certain to bring 
valuable work to Sheffield. A better tone prevails in 
general engineering. Works where depression has been 
acute are spending freely on modern plant. The improve- 
ment is attributed largely to helpful tariffs. Cement- 
makers, who have greatly enlarged their output, are 
drawing on local supplies of machinery, Engineers who 
have laid themselves out for special lines of work are 
doing good business in pulverising plant, stone-crushers, 
and related equipment. Brick-making machinery is 
another progressive feature, local brickworks having been 
occupied full time throughout the year. Manufacturers 
of high-grade steels and tools who are cultivating export 
markets as well as inland needs, are operating at full 
pressure. In one outstanding instance a quadrupled 
utput is reported. 

South Yorkshire Coal Trade.—The improvement 
recently reported is maintained. Business in house 
coal is opening out—in some instances slowly : in others, 
n decided fashion. All qualities have benefited. Gas 
undertakings are paying attention to the seasonal 
expansion in their needs. Industrial fuel represents a 
steady market. The iron and steel trades are taking 
full contract deliveries. Export requirements of best 
steams and cobbles are expanding. Small coal is scarce, 
with an active demand from the textile industries and 
electricity works. Furnace and foundry coke are in 
ing request. Quotations are : best branch hand picked, 
to 26s. ; Derbyshire best house, 20s. to 22s. ; Derby- 
» best brights, 17s. 6d. to 19s.; best screened nuts, 
is. 6d. to 17s. 6d.; small screened nuts, 15s. to 16s. ; 
Yorkshire hards, 16s. 6d. to 17s. 6d. ; Derbyshire hards, 
Ifs. 6d. to 17s. 6d.; rough slacks, 8s. to 9s.; nutty 
slacks, 7s, to 8s. 6d.; smalls, 5s. 6d. to 6s. 6d. 








De 


SEARC 


PARTMENT OF SCIENTIFIC AND INDUSTRIAL RE- 
u.—Under the Order in Council dated February 6, 
1928, the Lord President of the Council has appointed 
‘ir John Cadman and Sir James H. Jeans, F.R.S., to be 

mbers of the Advisory Council to the Committee of the 
Privy Council for Scientific and Industrial Research. 
‘ir Arthur Balfour, Sir William H. Bragg, F.R.S., and the 
Right Hon. Lord Rayleigh, F.R.S., have retired from 
the Council on the completion of their terms of office. 


Tracts or H.M.S. “ Esx.’—H.M. _ torpedo-boat 
estroyer Esk completed successfully a series of ex- 
haustive acceptance trials gn September 26 and after- 
wards proceeded to her naval base. She is the 4lst 
lestroyer to have been built by Messrs. Swan, Hunter, 

i Wigham Richardson, Limited, at Wallsend, for 
H.M. Navy, and was launched last March in an advanced 
state of construction with her water-tube boilers, main 
*ngines, and auxiliaries all installed on board. The Esk 
has a displacement of about 1,400 tons, and her twin- 
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INEERING. 
NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH , Wednesday. 

The Cleveland Iron Trade.—There is not much market- 
able Cleveland pig-iron, and a sudden increase of demand 
would be rather difficult to cope with. Stocks at makers’ 
yards are low, and are mostly sold, while current needs 
virtually absorb the limited make. Second-hands have 
command of only moderate quantities, and their dealings 
are confined to narrow limits as makers are supplyin 
direct the requirements of consumers in Scotland an 
principal home users and as yet there is little improve- 
ment in overseas demand. [ronmasters find a ready 
home market for their saleable iron, and consequently 
are less inclined than of late to press export business at 
figures obtainable, which are still substantially below 
prices for home purposes. Terms for shipment to 
foreign destinations continue a matter of individual 
bargaining and are not easily ascertained definitely. For 
other than export trade, quotations are firm on the 
basis of No. 3 g.m.b. at 67s, 6d. for local use, 69s. 6d. 
delivered to North of England areas beyond the Tees-side 
zone, 67s. 3d. delivered to Falkirk and 70s. 3d. delivered 
to Glasgow. 

Hematite.—Continental competition and restricted 
currency operations keep export business in hematite 
on a small scale, but some early improvement in overseas 
transactions seems not unlikely as certain firms abroad 
have a preference for Tees-side products, and financial 
obstacles to business promise to be modified. Home 
consumption is increasing. Makers’ stocks are not 
heavy, and are likely to be considerably drawn upon to 
meet the requirements of the near future. Export quota- 
tions are rather firmer, but are still well below figures 
for home trade. Delivery prices are ruled by No. 1 
quality at 69s. here, 71s. to Northumberland and Dur- 
ham, 75s. to 78%. to various parts of Yorkshire, and 
75s. to Scotland. 

Foreign Ore.—Consumers of foreign ore cannot buy 
ahead except at advanced figures, but claim they can 
still obtain prompt parcels of best rubio at 17s. c.i-f. 
Tees. 

Blast-Furnace Coke.—Increased production of Durham 
blast-furnace coke has not weakened quotations, which 
are still steady at the equivalent of good medium qualities 
at 20s. delivered to Tees-side works. 

Manufactured Iron and Steel.—Producers of semi- 
finished and finished iron and steel have substantial 
contracts on hand for most descriptions of material, 
but could handle a good deal more work in one or two 
departments. Quotations, all round, are steadily 
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NOTICES OF MEETINGS. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Scottish 
Centre : Monday, October 8, 7.30 p.m., The Institution 
of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow, C©.2. ‘“‘The Problem of Variable 
Transmission, with Special Reference to Hydraulic 
= »” by Mr. J. Bedford. Coventry Centre ; Tuesday, 
October 9, 7.30 p.m., King’s Head Hotel, Coventry. 
Presidential Address, by Mr. L. H. Pomeroy. Also at 
Bristol Centre: Thursday, October 11, 7 p.m., The 
Merchant Venturers’ Technical College, Bristol. 

InstiruteE oF MeEtats.—<Scottish Local Section : 
Monday, October 8, 7.30 p.m., The Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank- 


crescent, Glasgow, C.2. Chairman’s Address by Dr. 
. W. Donaldson, Swansea Local Section: Tuesday, 
October 9, 6.15 p.m., The Y.M.C.A., Sheffield. Chair- 


man’s Address by Professor L. Taverner. North-East 
Coast Local Section: Tuesday, October 9, 7.30 p.m., 
Armstrong College, Newcastle-upon-Tyne. Chairman’s 
Address, by Mr. W. Richardson. London Local Section : 
Thursday, October 11, 7.30 p.m. The Society of Motor 
Manufacturers and Traders, Limited, 83, Pall Mall, 
8.W.1. Chairman’s Address, ‘“‘ The Emission of Light 
and Electrons by Metals and their Industrial Applica- 
tion,” by Dr. C. J. Smithells. 

INSTITUTION OF CrviL ENGINEERS.—Manchester and 

District Association : Wednesday, October 10, 6.45 p.m., 
Manchester Literary and Philosophical Society, 36, 
George-street, Manchester. Chairman’s Address, by Mr. 
J. H. Williams. 
INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTtanp.—Wednesday, October 10, 7.30 p.m., 39, 
Elmbank-crescent, Glasgow, C.2. Exhibition of Kine- 
matograph Films. 

INSTITUTION OF MECHANICAL ENGINEERS.—-South 
Wales Branch: Thursday, October 11, 6 p.m., South 
Wales Institute of Engineers, Cardiff. ‘‘ The Evaluation 
of Coal for Steam Generation,” by Dr. E. 8. Grumell. 
North-Western Branch: Thursday, October 11, 7.15 
.m., The Engineers’ Club, Albert-square, Manchester. 
Symposium of Papers on Invention. (i) “ The Evolution 
of Invention,” by Mr. H. W. Dickinson. (ii) “* The 
Inventor,” by Dr. H. 8. Hatfield. (iii) ‘* Provisional 
Patent Protection and Patent Claims,”’ by Sir William 8. 
Jarratt. (iv) ‘“‘The Development and Exploitation of 
Inventions,” by Mr. I Gledhill. Institution : 
Friday, October 12, 7 p.m., Storey’s-gate, 8.W.1. Infor- 
mal Meeting. ‘‘ The Selection of Personnel,’’ by Mr. L. 8. 
Hearnshaw. 


For Meetings of other Societies, and of Junior Sections, 





maintained. Subject to the usual rebates, market prices 
for home trade stand : Common iron bars, 91. 12s. 6d. ; 
packing (parallel), 8l.; packing (tapered), 101.; steel 
billets (soft), 51. 12s. 6d. ; steel billets (medium), 71. 2s 6d. | 
steel billets (hard), 7/. 12s. 6d.; iron and steel rivets, 
lll. 10s.; steel ship plates, 81. 158.; steel angles, | 
8l. 7s. 6d. ; steel joists, 81. 15s.; heavy sections of steel | 
rails, 81. 10s. for parcels of 500 tons and over, and 91. for | 
smaller lots; and fish plates, 121. 10s. Black sheets 
(No. 24 gauge) are 10/. 10s. for delivery to home customers 
and 91. 5s. f.o.b. for shipment abroad, and galvanised | 
corrugated sheets (No. 24 gauge), 131. for delivery to 
home customers, and 111, 5s. f.0.b. for shipment overseas. 





Scrap.—Light cast-iron is weaker at 41s., but values | 
of heavy cast-iron and machinery metal are steadily | 
upheld. Heavy steel still commands 50s. and merchants | 
are selling sparingly. 

Imports of Iron and Steel_—September imports of iron | 
and steel to the Tees from foreign ports and coastwise | 
amounted to 3,309 tons, 1,100 tons being pig-iron, 
2,001 tons crude sheet bars, billets, blooms and slabs, and | 
208 tons, plates, bars, angles, rails, sheets and joists. | 
For the previous month the total unloadings reached 
4,882 tons, 1,163 tons being pig-iron, 2,958 tons crude 
sheet bars, &c., and 761 tons plates, bars, angles, &c., and 
for September last year aggregate imports amounted to; 
2,371 tons, 453 tons being pig-iron, 1,558 tons crude 
sheet bars, &c., and 360 tons plates, bars, angles, &c. 


Tees Iron and Steel Shipments.—Maintenance of trade 
improvement on Tees-side is indicated by the official | 
shipment returns, which reveal that September loadings | 
reached 53,649 tons as compared with August shipments | 
of 52,254 tons. Last month’s clearances were composed | 
of 12,331 tons of pig-iron, 2,509 tons of manufactured | 
iron, and 38,809 tons of steel. Of the pig-iron shipped | 
9,447 tons went coastwise and 2,884 tons to foreign 
destinations ; of the manufactured iron cleared 1,606 tons 
went coastwise, and 903 tons abroad ; and of the steel 
loaded 14,094 tons went coastwise, and 24,715 tons 
overseas. Scotland was again the largest receiver of 
pig-iron, taking 8,062 tons, and Denmark was the main 
overseas buyer with 1,261 tons. The Union of South 
Africa, with an import of 821 tons, was the largest pur- 
chaser of manufactured iron. Among the principal cus- 
tomers for steel were : China, 7,994 tons ; The Union of | 
South Africa, 4,237 tons ; Denmark, 2,222 tons; Argen- | 
tina, 1,699 tons ; India, 1,695 tons ; and Russia, 1,395 tons. | 











Swepish Atuminitum Worxs.—The construction of | 
the new factory of the recently formed Swedish Alu- | 
minium Company, at Mansbo, near Avesta, has now been 
completed and the plant installed. The new works | 
will derive its electrical energy from the recently-com- | 
pleted power plant of the Alby chlorate factory, at the 
Avesta Falls, and the bauxite will be obtained from the 





Vv geared-turbine propelling machinery a total shaft 
horse -power of 36,000. he engines, as well as the oil- 
hred water-tube boilers, have been built and installed by 
Messrs. The Wallsend Slipway and Engineering Com- 
Her main mast is of tripod design. ! 


pany, Limited. 





plant of the Norwegian Aluminium Company at Hoy- 
anger, Norway. The main building of the new works is 
118 ft. long and occupies a floor space of 2,640 sq. yards, 
while the wing containing the foundry is 65 ft. in length. 





see page 2 of Advertisements. 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 
Miners’ Wages Crisis Hnded.—The crisis over the 
miners’ wages question in South Wales was ended last 
Saturday afternoon, when the Welsh miners’ delegates, 
by a large majority, accepted the arbitration proposals 
of the Minister of Mines. The matter is referred to in 
our Labour Notes this week. Had the crisis terminated 
in a strike, the whole position would have been disas- 
trous, as foreign competitors had secured, even on the 
threat of a stoppage, considerable Welsh trade. A stop- 
page would also have had quite a serious effect upon 
the forthcoming engineering exhibition in South Wales, 
organised by the South Wales Institute of Engineers. 
Bridgend LElectricity—-The Bridgend Urban Council 





| recently applied to the Ministry of Health and the 


Electricity Commissioners for sanction for a loan for 
an additional boiler and plant for their power station, 
but in view of the fact that grid supplies were already at 
hand, permission was refused and the Bridgend Urban 
Council have applied to the South Wales Power Com- 
pany for a partial bulk supply. 

Swansea to Fill Blaenant Ddu Reservoir.—Some years 
ago a very costly action at law resulted in Swansea Cor- 

ration establishing their right to use the Blaenant 

u Reservoir, which had been empty for some years, 
to enable minerals beneath to be worked. The Graigola 
Merthyr Company sought an injunction, but the Cor- 
poration, who had to pay a portion of the costs, secured 
the verdict, though refilling must be at their own risk. 
The Swansea Corporation have now reached an agree- 
ment with Sir David R. Llewellyn, Bart., the chairman 
of the Graigola Company, which will allow them to refill 
the reservoir gradually, on the understanding that if 
water percolates into the colliery to the danger of the 
miners, the Corporation will again empty it. 

Beach Improvements at Penarth.—The Board of Trade 
have asked the Council of Penarth to explain why 
groynes on the beach had been extended without a 
mission. The extensions have had an excellent effect 
in accumulating material and protecting the sea front. 
A reply has been sent stating that the neglect to secure 
permission for the extension of the groynes was inad- 
vertent ; in view of the benefits to the beach, permis- 
sion is being sought for the erection of further groynes. 

Wye Catchment Scheme.—An effort has been made to 
secure the postponement of the inquiry fixed for October 
24 into the Wye Catchment Board scheme for preventing 
floods at the town of Monmouth at a cost of 30,000I. 
At a meeting of the Wye Board of Conservators held 
at Hereford it was stated that there would be con- 
siderable change on November | in the personnel of the 
Catchment Board. Inquiry was fixed for October 2 


24 


with a view to giving the existing Catchment Board an 
opportunity of presenting their case adequately. 
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~ AERONAUTICAL RESEARCH. 


PROBABLY no industry is more dependent upon 
the results of consistent and continuous investigation 
and research than is the aircraft industry, and that 
aircraft designers in general are fully cognisant 
of this may be gathered from the fact that for nearly 
half their time the wind tunnels of the Royal 
Aircraft Establishment at Farnborough are engaged 
on tests for aircraft-manufacturing firms. Doubt- 
less those at the National Physical Laboratory 
are similarly occupied with private work. It is, 
therefore, rather surprising to learn from the 
recent Report of the Aeronatical Research Committee 
for 1933-34* that less than half of the prominent 
aircraft-manufacturing firms in this country possess 
wind tunnels of their own. No one would expect 
even a large private organisation to install equip- 
ment commensurate with that at the two Govern- 
ment institutions mentioned, but many of the 
problems that arise in connection with aircraft 
design could be settled in a few hours with relatively 
simple apparatus in the hands of scientifically- 
trained personnel. It can hardly be argued that 
the expense involved is not justified since half the 
aircraft manufacturing firms find it worth while ; 
it must be that the remainder are content to rely on 
published data or to submit problems as they arise 
to the Government institutions for solution, which 
necessarily involves some delay. There should be 
no great difficulty in obtaining the necessary 
trained scientific staff, but the report states that 
the absorption of such men by the industry is at 
present lamentably small. We trust that this 
state of affairs will be remedied in the near future 
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and that the scientific equipment and personnel 
of the industry as a whole will be brought up to the 
standard required by its importance from the 
standpoints of defence and export trade. 

The safety of aircraft in flight has greatly im- 
proved in recent years and it is rare now for an 
aeroplane to get out of control or for any part of its 
structure to fail. Accidents to which it is difficult 
to assign a cause still, however, occur occasionally. 
There have, for instance, been a number of cases 
in which one or both main planes of a well-known 
light aeroplane have come away in the air, with 
fatal results. This particular machine has been 
made in considerable numbers and has given 
satisfactory service all over the world, having 
good flying qualities and having fulfilled all the 
requirements of ‘ airworthiness.”” The Accidents 
Sub-Committee, although it has been engaged on 
the problem for two years, has not yet been able 
to discover the primary cause of these accidents, 
but it is hoped that experiments now in hand at 
the National Physical Laboratory on a model 
having wings of the correct proportional elasticity 
may give the required information. 

Most of the accidents to the light aeroplane 
above referred to, and also the Meopham accident, 
occurred in bad weather, so that considerabk 
importance must be attached to the work of the 
Atmospheric Turbulence Sub-Committee. It is 
known, of course, that the factors of safety now 
used in design are sufficient to make the breakage 
of an aeroplane in bad weather a very rare occur- 
rence, but as speeds increase the margin of safety 
tends to decrease, and it is therefore necessary to 
collect reliable data on atmospheric turbulence in 
a form that can be used as a guide for designers. 
Even when these data are obtained, it is unlikely 
that a practical aeroplane can be constructed to 
withstand the most severe atmospheric conditions. 
There is little risk, however, with present-day 
machines, if the pilot observes the commonsense 
rules of avoiding the centre of a storm and reducing 
speed when violent bumps are encountered. 

Investigations on the subject of spinning are of 
less urgent need than was formerly the case, largely 
due to work carried out in the free-spinning tunnel* 
at the Royal Aircraft Establishment. Even now, 
however, spinning is not entirely free from danger ; 
neither is it always possible to avoid dangerous 
characteristics in design. The present position 
appears from the Report to be that an aeroplane 
designed to avoid all possible risk of spinning would 
probably have an inferior performance to one in 
which spinning had been left to chance, while 
in the latter the spinning properties might be equally 
satisfactory. As is commonly the case in engineer- 
ing work, the designer has to effect a compromise 
between the features which give good performance 
and those affecting spinning, and work in the free- 
spinning tunnel will, doubtless, be of great assistance 
to him in making his decisions. 

It is satisfactory to learn from the Report that 
wing flutter and tail flutter are now sufficiently 
understood to enable efficacious preventive measures 
to be applied in practice. The problem at present 
receiving attention is the avoidance of flutter in 
servo-control systems, the use of which will certainly 
extend if the size of aircraft continues to increase. 
Airscrew flutter is also under consideration. In the 
ease of buffeting it is stated that the causes have 
been established and methods have been indicated 
for reducing its severity, but the conclusions reached 
await verification by full-scale experiments. 

The question of the stability and control of 
aeroplanes at low speeds still requires further work. 
Investigations of the air flow over the wings of an 
aeroplane in flight have been made by attaching 
tufts of wool to the surfaces, and in this way much 
useful information has been obtained on the flow 
over stalled wings. It has been found, for instance, 
that discontinuities in the flow start in definite 
areas which extend over the whole surface as the 
incidence is increased. These local discontinuities 
are to be throroughly explored, since it will be 
evident that they must greatly affect control near 
the stalling point. As something is needed to 
increase the drag, and possibly also the lift, at low 
speeds, in order to facilitate landing in restric ted 











* H.M. Stationery Office, price 1s. 6d, net. 





* See ENGINEERING, vol. cxxxii, page 565, (1931). 
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spaces, model experiments have been made with a 
device known as the Zap flap, of American origin, 
ind as a result it is proposed to carry out full-scale 
experiments this and at Farn- 
An interesting problem has arisen in 
connection with the rate of climb of heavily loaded 
veroplanes in Africa. The rate of climb was found 
to be very low up to about 200 ft. or 300 ft., after 
which it ime The first suggested ex 
planation was that the rapid fall in air temperature 
with height was responsible, but investigation did 


on similar devices 


horough. 


bec normal, 


not confirm this suggestion. A more recent sugges- 
tion, which seems nearer the truth, is that 
plane can take off at a speed below the stalling speed, 
if only a small reserve of power is available a 
time is then required for the machine to reach 
The views of experienced 


an aero- 
but 
long 
its best climbing speed. 
pilots on this matter are, however, to be ascertained 
before the explanation is finally accepted. 

Reference has been made in previous reports to 
the work of Messrs. Ricardo in the development of 
single sleeve-valve water-cooled cylinders, and it is 
particularly interesting to learn from the present 
that Messrs. The Bristol Aeroplane Com- 
pany, Limited, have been able to produce a reliable 
air-cooled sleeve-valve radial engine. This type of 
lends itself particularly well to 

ind has the additional advantage, in com 


report 


engine 


charginy 


super 


parison with poppet-valve radial engines, that a 
much smaller number of parts is required, so that, | 
cccording to the Report, the cost of production 
hould be lower Another matter of interest in the 
Report is a refereace to Mr. Ricardo’s experiments | 
m compression-ignition engines of the sleeve-valve 
typ [t is stated that a two-stroke single-cylinder 
unit of this type has satisfactorily completed a 
50-hour endurance test and that there are some 


prospects of its development an aircraft engine. 
We also that « ‘] 
single-cylinder units supercharged up to 34 
spheres intake Further investigations in 
with the development of fuel-injection 
hand, although 
ite that equally 


is 
leart «riments have 
atmo 
pressure 
connection 
pumps for are 


experime nts 


petrol engines 


at Farnborough indi 


mn 


good results, with regard to fuel consumption and 
full-throttle performance, can be obtained with a 
properly designed carburettor. Ice formation in 


the latter, which has been urged in favour of injec 


tion pumps, can be prevented by comparatively 
simple means 
The items briefly referred to above by no means 
cover the whole work of the Committee and serve 
only as an indication of some of the lines on which it 
is proceeding Thev show that while much has 
been accomplished, many existing problems remain 
to be solved; others will, of course, present them 
selves as service and eivil iviation expands. 
Nationally we are reasonably well provided with 
the personnel and equipment to deal with them, 
ind when they arise, but it would probably 
well repay those prominent aircraft-constructing 
firms who have not already done ao, to provide for 
themselves the means for answering some of the 


lesser 


que ation 


SELECTION OF SCIENTIFIC 


THE 


BOOKS FOR LIBRARIES. 
rue stream of seentit und technical books 
issuing from the houses of publishers is made up 


of the excellent, the adequate and the definitely 


bad Che first and last classes are re latively small, 
nd the bulk consists of volumes which, although 
not of outstanding merit, are yet useful contribu 
tions to their particular subjects. It is one of the 
pressing problems of the librarian to find some 
means of selecting from this mass the books which 
he may reasonably purchase. This question is 


library. but so im 
the general Che spre ad of tec hnical and 
scientific education and interest makes it important 
that books shall 


available most general library and 


important in particularly 


hbrary 


my 


be 
the 
frequently little 
will have know- 


the 


some proportion of scientific 
the 


in as 


librarian i will have 
. and in no « 
ot 


one. 


scientific knowledge 
ot 


tion 


ise 


ledge all branches acience, 
wcute 
, the 


general 


se le san 


ruling industry of a town will 


In some « f 
character of the technical 


determine the 


SON 


problem of 


he en made with | 


ENGINEERING. | 


works which the general library should endeavour 
to although this fact will not in itself 
issist in their selection. In many cases, however, 
it attempt to cover a large part | 
of the field of science. The success of any selection 
is ultimately determined by the extent to which | 
the books are used. A specialised scientific library 
situated, say, in one of the departments of a univer- 
sity may well carry material that is seldom required, 
but library maintained from the rates is 
only justified in purchasing books for which there | 
fair demand. Some interesting experiences 


acquire, 


is necessary to 


a public 
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ja further paper on this subject, entitled 


j}can hope to exercise. 
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works than the columns of the specialist Press, as 
was stated by Mr. A. F. Ridley, who contributed 
* The 
Selection of Literature, with Particular Reference 
to Special Libraries.” In this connection, special 
libraries attached to research associations or firms 
are clearly in a particularly favourable position 
in the selection of books for purchase. They are 
in touch with many experts, and also examine the 


| periodical literature bearing on their subject with 


much greater thoroughness than the general library 
It would appear that the 


bearing on this matter were dealt with in a paper | best thing a general library can do at present is to 


by Mr. J. E. Walker and entitled 
Selecting Scientific and Technical Books for General | 
Libraries,” read at the Eleventh Annual Conference | 
of the Association of Special Libraries and Informa- | 


tion Bureaux at Somerville College, Oxford, on | 
September 22. Mr. Walker is the librarian at 


Hendon, which has no staple industry, and in which, 
as a near London suburb, it might be expected that 
most readers would have to other 
of the scientific libraries of the Metropolis. None 
the less, a very considerable demand for scientific 
ind technical books has been found to exist, and 
it is interesting to note to what a large extent this 
demand is for works Books on, 
for instance, geology, palaeontology and advanced 
but a total of 650 


one or 


access 


on enygmeermeg. 


botany are little in request, 
books on various branches of engineering were 
issued 5,836 times last year, an average of nine 


times per volume. As compared with this, Geikie’s 
Text Book of Geology was issued only three times 
the two years 1930-1931, six times between 
1932 and 1933, and so far not once this year. 

In selecting scientific books for purchase, con- 
siderable attention is paid to the demands of 
readers, but when the library was opened, only 
four and a half years ago, a policy of creating 
demand was’entered on by communicating with any 
large manufacturers in the district, drawing atten- 
tion to the service offered. This had considerable 
effect, and a number of local firms make frequent 
of the library. This imterchange doubt 
results in useful suggestions for purchase, but Mr. 
Walker states that in his book selection he relies 
for older works on the British § Guild’s 
Catalogue of British Scientific and Technical Books 
and the sessional programme of the Department of 
Technology of the City and Guilds of London 
Institute. For new publications he utilises pub- 
lishers’ announcements and technical 
periodicals, in this connection paying a high tribute 
to the which appear in the columns of 
ENGINEERING. 


in 


no 


use 


lence 


reviews in 


reviews 


A special or university library is usually in a 
better position to obtain advice about suitable 
purchases, and in a paper read by Mr. 8. G. Wright, 
und entitled ‘“‘ Book Recommendation Methods at 
the Bodleian Library,” some information was given 
ibout the system in use at Oxford University. As 
. Copyright Library, the Bodleian has no problem 
so far as the purchase of English books is con¢ erned, 
but in the selection of foreign publications dis- 


crimination is necessary. This is exercised by 
small committees of the various faculties, each 
able to give expert advice in its own subject. 


They meet each term to advise the library. In 
connection with this procedure, it is of interest 





that in the course of the discussion on the papers, 
several librarian speakers alleged that experts did 
not know the literature of their own subject. The 
reason for this charge is fairly clear. 


A professor of | 


mechanical engineering does not spend his time | 


reading, or even opening, all the books on, say, | 


applied mechanics which are published, and if he 


‘Methods of | study the technical Press and obtain what expert 


advice it can. Several speakers stressed the 
desirability of a periodical book list published by 
some independent authority and containing brief 
notes explaining the ground covered, the quality 
of and the type of reader catered for, by new 
scientific and technical books. The value of such 
a publication to general libraries is probably only 
equalled by the difficulties in the way of its produc- 
tion. 


LLOYD’S REGISTER. 


Ir the state of the shipbuilding industry be 
regarded as the barometer of international track 
the annual reports of. Lloyd’s Register of Shipping 
may be likened not unfairly to barograph charts 
on which the variations throughout the year appear 
in their correct relation, and hints of the 
general tendencies emerge from an embarrassment 
of contributory detail. It true that the past 
decade affords such a disconcerting vista of pre 
dictions falsified that there is little inducement to 
risk adding to their number, by building too hope- 
fully upon detached indications ; 
the passing of each month increases the probability 
that a forecast of improvement will be justified by 
the event. With this in mind, it is perhaps reason 
able to read into the report of the Society's operations 
during the year which ended on June 30, 1934, a 
sense of definite, if subdued, satisfaction at the 
general trend of shipping affairs, even though, as 
yet, there is little occasion for exuberant optimism. 








some 


is 


but, per contra, 


Optimism, indeed, even of a mild order, is hardly 
warranted while the freight market continues to be 
overshadowed by so many millions of tons of laid-up 
shipping. This is still the dominant factor, and 
until the serviceable reserve of ships bears some 
closer relation to the tonnage actually needed to 
meet seasonal fluctuations in the demand, ship 
building does not necessarily benefit by an increased 
rate of scrapping. In the period under review 
2,700,000 tons of shipping were sold for breaking 
up, but concurrently the tonnage built to th 
Society’s classification shrank to the lowest figure 
on record, namely, 350,430 tons. This represented 
64 per cent. of the total tonnage built in the world 
or 4 per cent. more of the world tonnage than had 
been classed in the previous year. 
figures for the two years, it appears that the world 
total of new ships built in 1933-34 fell, in round 
figures, some 200,000 tons gross below the world 
total for 1932-33. 

The British share of the 1933-34 total comprised 
132 vessels, mostly of small size, and aggregating 
no more than 136,072 tons. By contrast the outloo! 
for the immediate future may almost be described 
as cheerful, for the report states that, at the end of 
June last, there were under construction throughout 
the world, and intended for the Society’s classifica 
tion, 172 vessels of 915,698 tons gross, of which 
555,545 tons were being built in Great Britain and 
Ireland. Included in this British total, which 


Comparing the 


is asked if the latest text-book by so and so should | amounts to nearly 95 per cent. of all the tonnage 
be purchased for the library, will almost certainly under construction in Great Britain and Ireland, 
| are five outstanding vessels, of more than 20,000 tons 


say that he knows nothing about it. 

This situation is largely due to the fact that it 
is current periodicals and not books which con- 
stitute the major part of the literature of the expert. 
One speaker in the discussion went so far as to say 
that all text-books are out of date before they are 
printed, and without subscribing to quite so extreme 


| Orion 


gross each; these being the Cunard-White Star 
liner Queen Mary at Clydebank, the Orient linet 
and the P. & O. steamer Strathmore at 
Barrow-in-Furness, and the two twin-screw moto! 


|ships for the Union Castle Line, at Belfast. 


a doctrine, it is clear that text-books must almost | 


always be behind technical newspapers and the 


proceedings of scientific It 
if there is any better guide to modern scientific 


societies. 


is doubtful | 


Motorship development is compactly summarised 
in a table showing the number of vessels so pro 
pelled, and the corresponding tonnage, appearing 
in each issue of the Register Book from 1914-15 
onwards. Twenty years ago the total was 297 ships 
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totalling 234,287.tons. Five years later the figures 
had risen to 912 vessels, of 752,606 tons, and by 
July, 1924, to 1,950 vessels, of 1,975,798 tons. For 
the year of the present report, the totals have become 
4,941 vessels, amounting to 10,604,526 tons. Thus 
in the last ten years, and in spite of world-wide 
depression in trade, the number of motorships has 
increased two and a half times, and the tonnage 
more than five-fold. In spite of this remarkable 
advance, however, the internal-combustion engine 
has some way to go before it can rank equally with 
steam engines on a basis of total tonnage fitted, as 
appears from another table in the report, which 
shows the type of machinery, and the kind of fuel 
used, in all vessels of 100 tons and upwards, as 
recorded in the Register Book. It should be noted, 
incidentally, that the Register Books are denomin- 
ated by the period in which they are current, and 
the dates therefore are a year ahead of the corre- 
sponding Report ; the figures appearing in the present 
teport, which refers to the year ending June 30, 
1934, being embodied in the Register Book which is 
current from July 1, 1934, and therefore referred to 
as ** 1934-35.” 

According to this table of machinery types, the 
total gross tonnage in the 1924-25 Register Book 
was 61,514,140 tons ; of which 50,742,758 tons were 
propelled by steam reciprocating engines, 8,795,584 
tons had either turbine or turbo-electric drive, and 
1,975,798 tons used internal-combustion engines (in 
which were included Diesel-electric equipments). 
At June 30, 1934, the total tonnage, afterapproaching 
69 millions four years ago, had fallen to 64,357,792 
tons; of which 44,728,790 tons were fitted with 
steam reciprocating engines, 9,024,476 tons with 
turbines, and 10,604,526 tons with oil engines. At 
the beginning of the ten-year period 68-9 per cent. 
of the total tonnage relied upon coal only, the 
remaining 31-1 per cent., including both the 
motorships and those steamers fitted to burn oil 
only, and also steamers fitted for the alternative use 
of coal and oil. At the end of the period these 
respective percentages have become 52-7 and 47-3. 

Before passing to other sections of the Report, 
it is of interest to note how widespread is the adop- 
tion of the motorship of larger size. A paragraph 
referring to vessels between 10,000 tons and 20,000 
tons, completed during the year, does not mention 
a single steamer, but names four motorships, each 
under a different flag. The quadruple screw liner 
Oceania (19,507 tons) is on the Italian register, and 
the three tankers Marguerite Finaly (12,505 tons) 
D. L. Harper (12,336 tons) and Robert F. Hand 
(12,197 tons) are respectively French, German and 
British. A fifth vessel mentioned, though she falls 
slightly outside the period of the Report, is also a 
tanker, the Téa Maru (10,052 tons), for Japanese 
owners, as her name indicates. 

Points to which special attention is drawn in the 
Report are the several combination systems of 
machinery fitted in vessels under the Society's 
supervision, the various special types and forms of 
vessels built under survey, including the three 
‘Arcform ” ships, and the “ substantial increase ” 
in the number and total tonnage of yachts classed 
by the Society, including the America’s Cup racers. 
rhis may be taken as some indication of general 
improvement ; and as a sign of better times in the 
shipbuilding industry in particular, there is a very 
encouraging increase in the tonnage of ship and 
boiler steel tested by the Society’s surveyors. In 
1931-32 this had dropped to the very low total of 
274,910 tons. The following year showed a slight 
recovery, to 276,178 tons; but 1933-34 jumps 
straight to 500,480 tons—a most significant im- 
provement, which the figures for the tonnage of 
projected vessels, plans of which have been sub- 
mitted to the Committee, suggest may be hand- 
omely exceeded in the current year. 

Numerous other activities of the Society are 
lealt with in the report—cold stores, aircraft, the 
testing of anchors and cables, chemical pressure 
vessels, gas cylinders, &c.—most of them being 
comparatively recent extensions of its scope. 
‘Comparatively,” because the very introduction 
of these branches of engineering seems recent by 
ontrast with a Register which began in 1760, and 
which, on October 21, 1934, celebrates the centenary 
if its re-birth. j 





NOTES. 
IN THE HIGHLANDS. 


THE reconstructed road between Ballachulish 
and Dochfour in Inverness, which was formally 
opened by the Minister of Transport (Mr. Leslie 
Hore-Belisha) on Thursday, September 27, completes 
a programme of road-making in Scotland, as a re- 
sult of which it is now possible to make the circle from 
Edinburgh to Glasgow, along the western shore of 
Loch Lomond to Crianlarich, thence by way of Tyn- 
drum through the Pass of Glencoe to Ballachulish, 
along the Great Glen to Inverness and finally back 
to Edinburgh through Kingussie, Blair Atholl, 
Perth and Stirling, using first-class roads all the 
way. The Ballachulish-Dochfour section of this 
route which is 714 miles long, supersedes a 
tortuous road with many blind corners and 
steep gradients. The width also in places was 
as little as 8 ft., and the surface was often poor. 
Along Loch Ness it was buttressed by retain- 
ing walls, the condition of which had become very 
bad and was, on the whole, quite inadequate for 
motor traffic. On the other hand, the new road 
has an 18 ft. carriageway of bituminous macadam 
with ample grass verges, in which parking places 
have been formed at intervals. In the more 
populous areas there are also paved footways. 
In spite of the mountainous character of the district, 
no curve is less than 300 ft. in radius and the 
maximum gradient, except on two very short 
lengths, is 1 in 20. All curves below a radius of 
1,000 ft. have been superelevated, and the carriage- 
ways widened out. The foundation is largely rock, 
but where peat sub-soil is encountered reinforced 
concrete rafts have been constructed. Masonry 
walls have also been built on both sides of the 
road between Ballachulish and Fort William to 
prevent land slips and erosion. The road is carried 
over 71 bridges and culverts of spans varying from 
111 ft. downwards, Three of these are of the swing 
type. The work, which has occupied about five years, 
with a minimum of disturbance to the traffic, has 
involved the removal of 1,170,000 tons of soil and 
gravel and 1,079,000 tons of rock, and has cost 
1,012,0001., or about 14,000/. per mile. It was 
carried out by contract under the supervision of 
Major Robert Bruce, M.Inst.C.E., of the Ministry 
of Transport, with whom Messrs. Blythe and Blythe, 
of Edinburgh, co-operated as consulting engineers 
for the more important bridges. The contractors 
were the Alston Limestone Company Limited, 
Newcastle-on-Tyne, Messrs. Jack, Son & Company. 
Limited, Glasgow, Messrs. William Tawse, Limited, 
Aberdeen, Messrs. A. M. Carmichael, Edinburgh, 
and Mr. J. M. Broadfoot, Newport, Mon. The 
road has been named Glenalbyn. 


Roap RECONSTRUCTION 


H.M. Te_eGrRarn Sure “* Monarca.” 


The reductions in telephone rentals and in the 
charges for trunk calls to a maximum of Is. between 
7 p.m. and 5 a.m., which came into force on 
Monday, October 1, are being celebrated this week 
in some 200 cities and towns throughout the United 
Kingdom. The civic authorities and the public are 
being invited to visit their local telephone exchanges 
and by means of the usual methods of propaganda 
we are all being adjured to “‘ Get on the Telephone.” 
In London the week was opened by a visit by the 
Lord Mayor and the Postmaster-General to H.M.T.S. 
Monarch, which was specially brought up from 
Woolwich to the Pool. It is said to be the first 
time that a cable ship has been so far up the river. 
The Monarch is one of the two ships owned by the 
Post Office, which are engaged wholly in the laying 
and repair of submarine cables. This work necessi- 
tates her being at sea for some ten months in the 
year. She was built in 1916 by Messrs. Swan, 
Hunter and Wigham Richardson, and is a twin- 
screw vessel with a gross tonnage of 1,150, a length 
of 222-7 ft., and a breadth of 32-2 ft. Her engines, 
which were manufactured by the ship builders, 
are of the inverted direct-acting condensing type, 
and have an output of 212 h.p. when supplied with 
steam at a pressure of 180 lb. per square inch from 
two single-ended boilers. A great deal of the hull 
space is occupied by the cable tanks, of which there 
are three, two forward and one aft. These tanks 





are constructed of 3 in. steel plate with flush internal 


surface and have a total capacity of 60 miles of 
cable. They are fitted with cones so that the 
contents can be withdrawn without kinking. They 
can also be flooded to ensure that the ship rides on 
an even keel under all conditions of loading. The 
combined picking-up and paying-out gear, which 
was constructed by Messrs. The Telegraph Con- 
struction and Maintenance Company, Limited, is in 
duplicate. Each consists of a 6 ft. drum which is 
fitted with water jacketed brakes and is driven 
through gearing by a vertical engine manufactured by 
Messrs. Tangyes, Limited of Birmingham. When 
paying out, the cable from the tanks is led to this 
gear over sheaves and then forward over special 
sheaves in the bows, dynamometers being fitted to 
ensure that the stresses do not exceed the permissible 
value. Similarly a faulty cable, after being buoyed, 
is drawn in over the bow sheaves and cut and 
repaired. The Monarch is fitted with a complete 
set of cable-testing equipment, which enables the 
exact position of the fault to be determined, with 
a wireless transmitter which enables constant 
communication with the shore to be maintained, with 
direction-finders and with echo-sounding gear. She is 
in all respects well found and excellently maintained, 
reflecting great credit on her owners, officers and 
crew, who carry on their difficult duties in all 
weathers among what, as a chart of the Straits of 
Dover shows, is a veritable network of cables. 


THe GERMAN O11 INDUSTRY. 


The movement towards economic independence, 
which has been one of the reactions to the serious 
financial condition in which many countries have 
found themselves in recent years, has in many cases 
taken the form of an attempt to control the import, 
among other things, of fuel oil. The work now in 
hand at Billingham for the manufacture of oil from 
coal by the Bergius process is an instance of this 
type of activity. A decree which has just been passed 
in Germany having reference to the brown coal 
industry is interpreted by the Berlin Correspondent 
of The Times as an example of the same kind of 
thing. The decree requires all persons or firms en- 
gaged in the mining of brown coal to attach them- 
selves to a common organisation. It is suggested 
that this regulation is connected with extensive 
proposals for increasing the production of fuel oil 
from brown coal. The enterprise is stated to require 
the creation of an organisation with a capital of at 
least 100 million marks, say 8,000,000/. As is 
generally known, some fuel oil is already pro- 
duced in Germany by the Bergius process from tar 
oils and brown coal, the total however, forms but 
a small proportion of the consumption of oil in the 
country. There are also some oil wells in North 
Germany, at one of which a serious fire occurred last 
week-end. The total oil production of the country 
in 1933, according to The Oil and Petroleum Year 
Book, amounted only to 226,864 metric tons, 


tAILWAY RESEARCH. 

The past year has witnessed a considerable 
impetus in the railway world with regard to the 
possible applications of research. We are well 
aware that research and investigations of one kind 


jand another are constantly proceeding, and their 


teachings being constantly applied; but it is an 
interesting fact that in many parts of the world 
attempts have been made about the same time to 
apply research in a manner which at once becomes 
evident to the public. Thus, while work such as 
that described in our issue of last week in Mr. F. C. 
Johansen’s paper read before the British Association, 
may be proceeding steadily and unobtrusively, 
unknown to all but those in charge, anything in the 
way of the streamlining of rolling stock at once 
attains notoriety. At the present time stream- 
lined stock is in use in quite a number of countries, 
the applications being made with varying degrees of 
completeness, and in many cases it seems with con- 
siderable success. In his presidential address 
delivered last week before the Institution of Loco- 
motive Engineers, Mr. H. N. Gresley, C.B.E., Chief 
Mechanical Engineer of the London and North 
Eastern Railway, pointed out the advantages to be 
gained in this way at the higher speeds. In fact, 
the present movement is really only justified by the 
efforts to attain to much higher speeds than formerly. 
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With the speeds in use until now, it is doubtful, 
whether streamlining would be much advantage, 
just as Sir Henry Fowler pointed out in his James 
Forrest Lecture that for the ordinary town saloon 
car streamlining was valueless. But with the 
attempts being made with the Flying Hamburger! 
the Bugatti cars in France and the Budd units in 
America, to maintain speeds much in excess of what 
have hitherto regarded as normal, attention to 
this question becomes not less than essential. Mr. 
Gresley meets the question why similar attempts 
statement that 


we 


ire not being made here with the 


there is no reason for this, except that the con- 
vestion of traffic on our lines makes it difficult if 
not practically impossible. We have ourselves 
drawn attention to the same point on several 
occasions The whole traffic has to be got over 
the road, and ideal conditions for this require as 
nearly uniform speed as possible. Such an ideal 
s not attainable in any case, but the timetables 
ire worked out to procure the best operating 


ympromise. The interjection into the programme 
of a few light high-speed trains might well mean 


more dislocation than any consequent profit or 
ulvertisement would warrant. Mr. Gresley’s 
ddress to which we have referred above. con 
tal ed it rem wed appeal for the locomotive researc h 
station for which he has consistently been so 
strong a protagonist in the past. We can only 
second his desire For more than twenty years | 
we have drawn attention to this matter, but, | 
while other countries have gone ahead, we, in 


many ways the premier railway country in the world, 
rae ke In France rapid improvement is 
being made in the matterof locomotive performance, | 
time to time | 
failing the assistance of first 


no progre a8, 


to which indeed our columns from 


ir witne and 
hand work, Mr. Gresley frankly admits that in his 
latest he 
sults. ‘There is no disgrace in frankly doing this, 
but would more to our credit if we were in 
t position to lead instead of to follow. Mr. Gresley | 
that the Vitry plant, described last year in 
columns, cost some 120,000/., a sum which it 
would probably not take long to cover by economies 
in operation if our railways had such an installation 
available, whik an advertisement 
our locomotive export trade would be undoubted. 
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ground the 
less specialised. 
hold Annual and 
these, for the most part, take place in the summer, 
those who to attend more than find 
their lendar few weeks uncomfortably 
\ctual overlapping, indeed, is not un 
In it has felt that such 
itherings lead to certam waste of 
effort and that from the point of view of bringing 
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ome industrial in while a 


activities others 
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very wick and 


ire more o7 these 


msoctitions as 
desire 
for 


one 
L 
‘ rowded 
known 


vldition, been 


sectional a 


the electrical idea before the public » one large con 
ference would be better than several small ones. 
This idea has often been discussed since the war 
without much result and we are, therefore, inter 
ested to learn that arrangements have at last 
been made to hold a National Electrical Con 
vention during 1935. This gathering, we are in 


formed, will be organised by the Incorporated 
Municipal Electrical Asseciation, the Provincial 
Eleetri Supply Association, the Incorporated 
Association of Electric Power Companies, the 
Landon Electric Supply Association, the British 
Electrical Development Association and the Elec- 
trical Contractors’ Association. The Electrical 
Association for Women, the British Electrical 
nd Allied Manufacturers’ Association, the Insti 
tution of Electrical Engineers, the Electrical 


Wholesalers Federation, the Electric ity Com 
s and the Central Electricity Board will 
ilso be re pre sented. The Convention will be held 
at Folkestone during the week commencing Mon 
17, 1935, and will 
Mr. E. E. Hoadley, President of the Incorporated 
Municipal Electrical Assox The Secretary 
of the Incorporated Municipal Electrical Asso ia 
tion is the general secretary of the Convention. 
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(Continued from page 244.) 


Puysics DEPARTMENT. 


Heat.—The imcreasing recognition of the extent refriger: 
geri 


to which scientific research can advance industrial 
progress is nowhere more evident than in the sphere | 
of experimental physics, and the modern tendency | 
in this respect is reflected in both the volume and 
variety of work, having immediate practical appli- 
cations, now being conducted in all divisions of the | 
Physics Department. Nearly all such work has! 
features of value and interest to engineers, but | 
especially is this the case with the investigations | 
into refrigeration and kindred problems which are | 
being carried out on behalf of the Food Investiga- | 
tion Board. Included in this programme is a study | 
of the heat transmission between metal pipes and a | 
stream of air, in which attention has been given to 
the influence of turbulent airflow and the formation 
of a layer of frost on pipes intended for air cooling 
in cold and similar applications. An 
account of the first part of this research, dealing 
with cylindrical pipes, has already been published.* 
Subsequent wind tunnel experiments with the same 


storage 


apparatus have been made to measure the mechanical 
force exerted by the air a battery of pipes, 
which gives a measure of the power expended in 
circulating the air-stream and so provides data from 
which the economics of any proposed arrangement 
of the pipes in a bank can be appraised. The second 
stage of the investigation 
pipes provided with external fins or gills as a means 
of augmenting the rate of heat exchange. 

A wind tunnel is also being used for a study of 
the heat transfer accompanying evaporation, which 
has numerous applications in refrigeration practice. 
Tests on a heated cylinder covered with moistened 
linen have shown that the rate of total evaporation 
18 proportional to the water v ipour pressure differ- 
ence between the saturated surface and the ambient 
air, and approximately proportional to the 0-7th 
power of the wind speed. The rate of 
evaporation occurs over the windward surface of 
the cylinder, and the least rate from elements of 
the surface rather more than 90 degrees from the 
approaching airstream, while the leeward portion of 
the cylinder has an intermediate rate of evaporation 
which increases with increase of wind speed. Similar 


on 


is now in progress on 


greatest 


|experiments are now in progress with a horizontal 
|flat plate held tangentially to the wind stream. 


For studies of the distribution of air velocity and 
vapour pressure above this surface, a wet and dry 
bulb psychrometer has been designed in the form 
of thermo-junctions of nichrome and 
constantan wire, the wet junction being w rapped 
to maintain it moist condition. 


two fine 


with cotton m a 


| It has been found that a shallow ridge projecting 


above the windward ede of the plate shields the 
surface immediately in the rear of it, but 
turbulence in the airflow which appreciably aug- 
ments, on the whole, the evaporation from a moist 
plate, and likewise the heat transmission from a 
dry hot plate. 

The general problem of heat transmission 
between parallel partitions arranged with a narrow 
ir gap them important inasmuch as 
certam commercial heat based on 
this principle. Tests have accordingly been made 
on adjacent hot and cold plates between which the 
air gap was varied from 1 cm. to 1 mm., the plates 
being maintained horizontally and vertically. With 
an air gap of 1 cm., the heat transfer is mainly 


" creates 


t 


, 
ic 
bet ween 1s 


insulators are 


convective, whether the plates are horizontal or 


vertica 
powel of the temperature difference. 


and varies approximately as the 1-25th 
The greatest 


transfer occurs with the cold plate uppermost, the | 
least with the hot plate uppermost, intermediate | 
being found to occur with 
As the width of the air gap between | 
the plates is decreased, an increase of heat transfer 


rates of transmission 
vertical plates. 


occurs but the exponent of the temperature difference 
decreases gradually from 1-25 to unity when the 
l 


gap is only mm. 


* See ENGINEERING, vol. oxxxvi, page 692 (1933). 





Under these conditions, heat | 
transfer is found to be independent of the orientation | 
of the plates, leading to the conclusion that convec- 
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tion is practically suppressed under this condition. 
Experiments are now in-hand to ascertam how the 
convective heat transmission with relatively wide 
air gaps varies with the area of the opposed surfaces. 

An interesting piece of work, having applications 
n the design of the insulation for the holds of 
ator ships, has just been completed by the 
aid of an experimental electrical analogy. The 
insulating side of a ship’s hold, as modified by the 
presence of embedded steel ribs, is too complex a 
structure to admit of direct calculation of heat flow, 
but the problem can be solved by measurement of 
the electrical resistance in various directions along 
a sheet of metal foil, cut to represent a section through 
the insulation. The profile of the sheet corresponds 
to the metallic boundary of the insulation, while 
the projecting steel ribs are represented by slits. 
The results of the investigation have shown that 
the heat flow into holds bounded by ribbed plates 
of normal size and spacing is more than twice as 
great as it would be if the ribs were absent. As a 
means of improving this condition, whilst utilising 
the same weight of insulation as in present practice, 
the suggestion has been made that extra insulation 
over the ribs should be provided at the expense of 
that between the ribs. 

The increasing use of solid carbon dioxide as a 
refrigerant and as an industrial source of carbon 
dioxide gas has revealed a need for reliable values 
for the thermal properties of insulating materials, 
more particularly those which are utilised in the 
containers in which solid carbon dioxide is trans- 
ported, at temperatures ranging down to —80 deg. C. 
Trials are accordingly being conducted on a series 
of representative materials by a method in which 
the rate of sublimation of a block of solid carbon 
dioxide, contained in a box made of the insulato1 
under test, is determined by periodically weighing 
the container and its contents. Results already 
derived for slab cork show that the thermal con- 
ductivity over the range from 10 deg. C. to 





C. 

60 deg. C. is some 20 per cent. less than over th 
range +20 deg. C. to +50 deg. C. Attention is 
also being given to problems arising in connection 
with mechanical refrigeration. The use of methy! 
chloride, for instance, as a refrigerant is, in somewhat 
rare instances,accompanied bycorrosion of the plant, 
and in one example studied at the Laboratory, th 
prime cause was found to be a slight trace of calcium 
chloride, which was carried round by the refrigerant 
from the drying tube inserted in the methyl] chloride 
pipe line when the plant was first installed. A recom- 
mendation can therefore be made to manufacturers 
of methyl] chloride refrigerators that silica gel might 
perhaps be used as a drier in preference to calcium 
chloride. Another research of direct practical utility 
is being carried out to determine the viscosities of 
ammonia, sulphur-dioxide, and various other re- 
frigerating media, in the temperature range between 

10 deg. C.and;+-15 deg. C. and at pressures depend- 
ing on the saturation pressure of the fluid concerned. 
These data, when available, will be of great service in 
the design of refrigerating plants since viscosity not 
only affects the pressure drop in the pipe line through 
| which the fluid is circulating, but is also one of the 
| factors which govern the rate of heat transfer in 
the evaporator and condenser. The apparatus in 
use for viscosity determinations has been designed 
to withstand high pressures, and is of the type in 
which the rate of fall of a cylindrical plug m a 
slightly larger cylindrical tube filled with the liquid 
under examination is measured by timing, unde 
varying conditions of temperature imposed by a 
cold oil jacket surrounding the tube. Calibrations 
with liquids—water, benzene and others—of known 
viscosity have shown that the rate of fall of the 
plug is almost a linear function of the viscosity. 

A further aspect of refrigeration research finds 
expression in an experimental determination of 
thermal and other physical properties of foodstuffs, 
having a bearing on the development on an indus 
trial scale of rapid freezing processes. As the result 
of climatic and distribution conditions, quick 
freezing is in more common use in America than is 
at present the case in this country, but its poss! 
bilities are sufficiently attractive to render desirabk 
a reliable knowledge of the appropriate properties 
lof British meat products, such as meat fillets, at 
temperatures much lower than those to which w hok 
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carcasses are normally frozen. Accordingly the 
Laboratory has measured the thermal conductivity 
and specific heat of samples of fresh Scotch beef, 
the results being of sufficient value to warrant 
reproduction :— 


Taste I. Thermal Prope rties of Fresh Scotch Be ef. 


Range-40 deg. C. to -80 deg. C. 

Range-80 deg. C: to -180 deg. C 

Slightly above room tempera- 
ture 


Conductivity 
specific Heat 
specitic Heat 


0-0038 ¢.g.s. unit 
0-25 


0-85 


The specific heat of completely dessicated meat 
was found to be about 0-2 over the low-temperature 
range, and about 0-35 in the region of room tem- 
perature. A direct determination of the thermal 
diffusivity of fresh meat by observations of a 
cooling curve gave a result in close agreement with 
that (0-009 c.g.s. unit) derived by calculation from 
the thermal conductivity, specific heat, and density. 
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| conductivity at about 900 deg. C., gamma iron 
japparently possessing a positive temperature 
| coefficient. The department’s apparatus for routine 
measurements of the thermal conductivity of 
|refractory materials has been redesigned to accom- 
modate specimens made up from bricks of stock 
| Sizes. 
| Associated with the growth of low-temperature 
research is a demand for precision testing of low 
range thermometers which has led to the develop- 
ment of a comparison bath shown diagrammatically 
by Fig. 26.* Paraffin oil is cooled in the tank by 
the immersed expansion coil of a methyl-chloride 
refrigerating plant in continuous operation, thermal 
control being effected by electrically-heated resist- 
ance mats. A safety device, embodying a mercury- 
in-steel thermometer, is arranged to break the 
heating circuit if the oil temperature exceeds 
5 deg. C. A separate circuit of paraffin oil, cir- 
culating through a worm in the main oil tank, is 
pumped up into the com- 


10Volts parison bath, passes down 
Fig. 26. COMPARISON OIL BATH between the bath and the 
- Be oOG hee THERMOMETERS outer insulating cover, 


and so returns to the 


Fig. 27. 


Thermometer or ch a 
Compa rison ‘ 


ath — 
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Other work in progress, relating to food products, 
deals with the standardisation of apparatus for the 
determination of the freezing point of milk—a 
physical property which is of importance in the 
dairy industry as evidence of milk adulteration. 
While the activities of the department on the 
general subject of food preservation continue to 
expand, the volume of heat research in other 
directions shows no sign of abatement. On behalf 
of the British Electrical and Allied Industries 
Research Association, for example, experimental 
studies of the heat transmission from buried cables 
are being conducted, involving on the one hand 
measurements of the moisture movements in various 
types of soil under the impetus of a temperature 
gradient, and on the other a determination of the 
thermal emissivity of ducts and cable coverings. 
Radiation tests have already been made with 
cables having outer surfaces of lead and antimonial 
alloys, and of hemp and wire armouring, in new 
condition, and similar trials are to be made with 
these surfaces after ageing. It has been. found 


that a film of grease or tallow raises the heat | 


emissivity of a cable to an extent depending on 
the thickness of the coating. In a similar connec- 
tion, the thermal conductivities of a range of 
bituminous materials, such as are used as electrically- 
insulating fillers in junction boxes, are being deter- 
mined by a modified hot-plate apparatus. The 
thermal conductivities of various types of mica are 
lso being measured at temperatures ranging from 
100 deg. C. up to near the disintegration point. 
Other high-temperature work, of value to the 
metallurgical industries, includes a determination 


of the thermal conductivity of Armco iron over the | 


nye 


important in casting practice—from 800 
esults show a minimum 


deg. C.to 1,100deg.C. Ther 
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|circulatng pump. Space in the main tank is 
|available for water containers which are used for 
|the preparation of distilled water-ice for other 
| precision thermometry purposes. Depending on the 
jambient air temperature, the lowest temperature 
attainable in the comparison bath varies from 
|—20 deg. C. to — 10 deg. C. and the equipment 
|permits an accuracy of the order of + 0-002 


|deg. C. A high degree of thermometric precision 
|is not restricted to low temperatures. Even more 
|important, perhaps, is the work carried out 


at the Laboratory in connection with the realisa- 
tion and maintenance of the International Scale 
of Temperature. Over the range from 660 deg. 
C. to 1,063 deg. C., the platinum thermo- 
couple is the approved means of realisation, and 
the results of an intercomparison of measurements 
between the United States Bureau of Standards, 
the German Physikalisch-Technische Reichsanstalt, 
and the National Physical Laboratory, are in 
agreement to about 0-1 deg. C. over the entire 
range. Over the range above the gold point 
(1,063 deg. C.), an important stage has been reached 
|by the determination of the freezing point of 
| platinum as 1,773-3 deg. C., which is indistinguish- 
|able from the value 1,773-5 deg. C., given by the 
Bureau of Standards. For the resistance thermo- 
meter range of the International Scale, modified 
apparatus has given encouraging results, so that 
observations in vacuo of the freezing point of silver 
| are now possible and will shortly be undertaken. 
Radiology.—Investigations into the industrial 
applications of X-ray technology which are im 
| progress at the Laboratory are nowadays so varied 











* The permission of the Controller of H.M. Stationery 
| Office has been obtained for the reproduction of the illus- 
| trations from the Report included in this Review. 
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and numerous as rather to overshadow the more 
lacademic side of radiological research. It is 
important, nevertheless, to realise that the increasing 
utility to engineers and metallurgists of X-ray 
methods of examination is markedly affected by 
fundamental work on the production and energetics 
| of X-rays and by precision measurements of dosage, 
such as the Physics Department is specially 
equipped to undertake. Among the experiments 
in progress under this head is a study of the relative 
efficiencies of constant and pulsating voltage in 
X-ray generators, which has shown that over the 
|peak voltage range from 40 kV to 90 kV, the 
unfiltered, ionometric output of an X-ray tube 
excited by constant voltage is 80 per cent. greater 
\than that of the same tube when excited by half- 
wave pulsating voltage. The superiority of constant 
voltage excitation increases with the degree of 
filtration of the X-ray beam, and the ratio of direct 
to alternating-current output increases to 2-5 after 
filtration through 10 mm. of aluminium. For 
comparison of the two types of generator, a “ figure 
of merit ” is used, derived by dividing the ionometric 








Fie. 28. 


| X-ray output of the tube by the power input to 
the generator. On this basis, the constant-voltage 
generator is some 30 per cent. better than the 
pulsating-voltage type in the case of half-wave 
generators and unfiltered radiation, whilst in the 
case of radiation filtered through 10 mm. of alumin- 
ium, the constant-voltage machine has a “ figure 
of merit’ roughly double that of the other type. 
A related effect has been observed in determinations 
of the absorption curves of X-rays in sheet lead, 
which forms part of an investigation of X-ray 
protection in medical diagnostic work and super- 
ficial therapy. These results relate to radiation 
filtered by various’ thicknesses of copper, up to 
2 mm., and the absorption curves show that radiation 
excited by pulsating voltage is less penetrating than 
that excited by constant voltage equal to the peak 
value of the pulsating supply, but more penetrating 
than the radiation excited by constant voltage equal 
to the “root mean square” value. The develop- 
ment of photographic methods of measuring X-ray 
intensity in very weak beams has led to the design 
of an X-ray sensitometer consisting of a lead disc, 
about 32 cm. diameter and 3 mm. thick, from which 
a series of stepped 30-deg. sectors are cut. The 
disc, which is mounted on a motor-driven shaft, is 
interposed in the path of an X-ray beam arranged 
to irradiate a photographic film located behind a 
narrow slit in a lead plate. As the disc rotates, 
different parts of the exposed film receive the 
radiation for different periods of time, each of which 
is a multiple of the time of least exposure. The 
arrangement of the apparatus is such that a portion 
of the X-ray beam, passing as near the slit as 
possible, is received in a free-air ionisation chamber 
connected to an electrometer system. Hence the 
| X-ray dosage corresponding to the various exposures 
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can be found and characteristic curves constructed 
for the emulsion relating the photographic blacken- 
ing to the exposure expressed in réntgens. Experi- 
ments on the scattering of X-rays are being carried | 
out by the aid of a specially-built ionisation spectro- 
meter. The results show, in general, that within | 
certain limitations of angle and wave length, the 
scattering from of crystalline 
aggregates is given within a few per cent. by equa- 
tions, based on wave mechanics, for the scattering 
from gases. These studies are now being extended 
to the scattering of X-rays from single crystals of 
In general connection 


solids composed 


aluminium and rock salt. 
with radiological research, an improved design of | 
all-steel mercury-vapour diffusion pump has been | 
developed quite recently in the department. Several | 
pumps have been constructed and tested against | 
a backing pressure of 0-25 mm. Hg., under which | 
conditions the average pumping speed is 2-6 litres | 
per second measured at high-vacuum pressures of | 
the orderof0-001 mm. Hg. The pumps are operated | 
by electric heaters consuming about 175 watts. 
Concurrently with this basic radiological work, 
the Physics Department has in hand a series of 
researches into the structure and properties of 
materials, much of which is of first rate importance 
to engineers. Among these is a study, by X-ray 
spectrometry, of the structural changes produced 
by cold working of metals. In many metals the 
early stages of cold work, such as rolling, or drawing, 
have been shown to produce a broadening of the 
lines in the high-dispersion region of the X-ray 
diffraction pattern, indicating crystalline strain and 
crystal lattice distortion. Recent experiments on 
the effect of torsion on the structure of copper wires 
reveals that the increase in lattice distortion, pro- 
duced by progressively increasing angle of twist of 
the wire, is not uniform but is subject to periodic | 
variations as if, from time to time, the strain were 
partly relieved by internal fracture and re-crystal- 
lisation. This effect, manifested periodic 
change superimposed on the general increase of 
breadth of the X-ray diffraction lines, appears to | 
be pec uliarly associated with torsion and does not 
occur with other cold-work An inte! 
esting general effect of subsequent heat treatment 
has been discovered in specimens so heavily cold 
worked that lattice distortion and fibre structure, 
or selective crystal orientation, are both present. 
If the temperature of materials in such a condition | 
is raised, the removal of lattice distortion precedes | 
that of the fibre structure, so that after cooling a| 
state may exist in which fibre structure is unaccom- 
panied by distortion. Hence it becomes of import- 
ance to know whether, in a metal characterised by | 
fibre structure, lattice distortion is also present, | 
since the latter has been found to exert a marked | 
influence on the properties of the metal. In addition | 
to these X-ray studies of metals, work is also in | 
progress relative to the fibre structure produced by | 
cold rolling of alloys—such as nickel-iron of high | 
nickel content—which are of interest in electrical | 
engineering from their special magnetic properties. | 
knowledge of the | 


as a 
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As the outcome of increasing 
indications of cold work in X-ray diffraction pat- 


terns, a useful and practical method has 


developed of distinguishing between the effects of} 


extremely small crystals, and those of imperfect 
or distorted large crystals, both of which give rise 
to broadening of the diffraction lines. The principle 
involved in the method is that the lines increase in 
breadth, as the result of cold rolling, up to a maxi- 
mum which is characteristic of the material. It 
follows that observation of diffraction line breadth, 
in a specimen before and after cold rolling, serves 
as an indication of the extent to which the original 
line diffusion was due to dine grain size. The effect is 
shown in Fig. 27, page 363, where A is a microphoto- 
meter record of the (311) line of a nickel specimen 
of normal grain-size which has been rolled so as to 
produce the maximum amount of lattice distortion 
and corresponding line broadening. B is the same 
line in an electro-deposited sample, while C shows 
how this sample gives a much broader line after 


subsequent cold rolling. Measurements of the lines 


of Fig. 27 show that about 70 per cent. of the breadth 
of the line in B is due to smallness of grain size. 
and the remainder to imperfections of the crystal 
lattice. 





| distortion 


; accompany 


been 
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Some of the more valuable applications of X-ray 


analysis occur in metallurgical problems. A study 
has recently been made, for example, of certain 
steels used for metrological gauges, in which secular 
change had been inhibited by low-temperature 
annealing. No difference between the treated and 
untreated steels could be detected microscopically, 
but X-ray examination showed that the untreated 
steels showed no sign of crystalline iron carbide, 
whereas all the annealed steels gave X-ray patterns 
in which the lines characteristic of iron carbide 
(Fe,C) were present. Under the auspices of a 
committee which has been set up to advise on the 
application of X-ray methods to industrial research, 
experiments of great interest are in progress to 
ascertain the influence of structural changes on the 
magnetic properties of steels used for permanent 
magnets. In the case of tungsten magnet steels, 
it has been demonstrated that a high coercive force 
is associated with a large degree of internal strain, 
and that heat treatment, which leads to structural 


|changes such as carbide formation and results in 


the complete or partial relief of strain, yields an 
inferior magnet steel. It appears from the latest 
work now in progress that the general conclusion 
reached as regards tungsten steels hold good with 
other magnet steels, such as those containing cobalt. 
The presence or absence of strain is determined from 
the X-ray pattern by study of the definition of the 
diffraction lines. 
strain the lines are broad, their breadth providing 
a measure of the degree of strain. In the case of 
transformer steels, on the other hand, where a low 
hysteresis loss is a desirable feature, the desirable 
conditions are a coarse grained structure and freedom 
from internal strain. The X-ray diffraction pattern 
for such materials is characterised by a discontinuous 


| series of spots, each of which is apparently due to an 


individual large crystallite. The average grain size 
can now be approximately measured, by X-ray 
methods, in materials where the crystals have linear 
dimensions of the order of 0-001 cm. 

X-ray means are also being used to determine the 
effectiveness of annealing or other treatments 
designed to remove internal strain and crystal 
from transformer steels. A somewhat 
but equally valuable and _ interesting, 
analysis has resulted from an 
of the structural changes which 
the case-hardening of chromium- 
aluminium steels by an ammonia nitriding process. 
For the detailed study of the nitrided surface 
layers, various zones of a specimen were etched to 
different depths at which X-ray patterns and 
hardness measurements were obtained. The radio- 
logical results, illustrated by Fig. 28, page 363, show 
how the diffraction pattern for the hardened layers is 
characterised by abnormally weak and diffuse lines 
as compared with those (photograph 7) of the 


different, 
service of X-ray 
examination 


If the material is in a state of 






































































- 


‘Oct. 5, 1934. 


THE BRITISH ASSOCIATION 
MEETING AT ABERDEEN, 


SECTION G.—ENGINEERING. 


(Continued from page 337.) 
THe Lower YIELD Pornt IN MILD STERL. 


THE second item on the programme for the 
meeting of Wednesday, September 12, was a pape 
by Professor B. P. Haigh, the full title of which 
was “The Lower Yield Point in Mild Steel: 
Measurement, Specification, and Application in 
Design.’’ We shall reprint this paper in a later issue 
of ENGINEERING, but we may here explain that in it 
tests were described to show how the lower yield 
point is readily measured in mild steel after plastic 
strain has commenced under a load that may b 
considerably greater. It was shown that the lower 
yield point value is more consistently reliable than 
the higher value more commonly quoted. A draft 
specification was submitted for consideration, and 
it was suggested that this specification should be 
standardised for those wishing to use it, but should 
not at present be substituted for the current specifica- 
tion of the higher yield point. The paper described 
tests on welded joints in beams and on welded high- 
pressure penstocks to show how the results observed 
in practice could be pre-calculated in a. reliable 
manner and in simple ways, by using the lowe 
yield point as a basis of calculation in place of the 
less reliable bases provided by the ultimate tensile 
strength or the limit of proportionality of the 
materials used. 

Professor Sir James B. Henderson expressed his 
admiration at the skill displayed in the work 
described in the paper, and Professor R. V. South- 
well, said that from the scientific standpoint 
the lower yield point appeared to be more a physica! 
property of the material than those embodied in 
the usual specifications. There had been a discus- 
sion on the structure of alloys in Section A, dealing 
with the work of Professor Bragg and Professor 
Taylor, which showed why one should expect a long 
horizontal line on the stress-strain diagram and the 
physical significance of that line. Everyone had 


| been careful not to suggest that the problem was 


un-nitrided material. The extreme surface layer | 


consists of iron nitrides, photographs (la) and (16) 
being the respective patterns for small and large 
angles of diffraction. The photographs (2) to (6) 
show the high dispersion portion at increasing depth 
| from the surface. At the surface there is very little 
|trace of the large angle diffraction lines, but a 
| gradual improvement of definition takes place with 
| increasing distance from the surface. Correspond- 
| ingly, the hardness of the material decreases with 
|increasing distance from the surface, the hard 
| material being associated with a poorly developed 
| X-ray pattern, and the hardness decreasing pro- 
gressively as the pattern improves. The pattern 
typical of the hard layers is apparently produced 
by the combined effects of lattice distortion and a 
disturbance of the electron distribution, the former 
'leading to a broadening of the lines, the latter to 
reduced intensity of lines diffracted through a large 
angle. The ultimate cause of the hardening is 
ascribed to penetration of nitrogen atoms into the 
cells of the iron crystals, but the extreme hardness 
of the surface layers is evidently also associated, 
at least in part, with such a disturbance of the 
electron distribution as destroys the distinctive 
crystal arrangement conducive to easy slipping. 


(To be continued.) 








CANADIAN Coal The production of coal in Canada 
rose from 4,962,250 tons in the first six months of 1933 
‘to 6,129,750 in the first half of the present year. 





solved, but it appeared to throw some light on the 
subject. The physical effect seemed to be that as 
the load on the specimen was increased, the line on 
the stress-strain diagram rose, but there was no line 
at the point at which the new regime of plastir 
extension came into existence. It was time, he 
thought, that we broke away from the text-books, 
which gave the diagram as continuous. If we could 
bring our designs down to the state when only 
Young’s modulus and the lower yield point were 
concerned, it would simplify the problem of testing. 
since if we could define material by the slope and 
height of the diagram, it would not be necessary to 
measure strain. If there were a floating beam on a 
testing machine, inertia effects came into play during 
the period of plastic strain and, strictly speaking, a 
stress was not being imposed. It was easy to impose 
a strain, but it was necessary to measure the load to 
determine the stress. This could be done in practice 
by attaching an accurate spring balance to th 
outer end of the beam, the balance being calibrated 
in terms of the load on the specimen. By this simple 
addition to the testing machine, the true lower yield 
point of the material could be obtained. 

Professor Blackadder said Professor Haigh had 
used a lever-type testing machine, but he thought 
the Amsler machine would avoid the trouble referred 
to by Professor Southwell. He had found the 
Amsler machine extremely accurate. In the end, 
the practical engineer covered most of his sins by a 
factor of safety, and he asked to what extent the 
practical designing engineer would need to consider 
the 1 or 2 tons per square inch difference resulting 
from different methods of testing. He concluded by 
inquiring what Professor Haigh thought of the 
Amsler machine for the work to which he had been 
referring. 

Professor A. R. Fulton he thought th 
question of repeated loading and the time of loading 
must have an important bearing on the lower yield 
point. Mr. S. V. Goodall, O.B.E., said he wished 
to ask whether the method of obtaining the lower 
yield point was necessarily a laboratory test or a 


said 
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test-house test, because if the test were more difficult 
it would increase the cost of the steel. He had seen 
Professor Haigh’s work, but was not a convert to 
the adoption of the lower yield point. The engineer, 
he said, desired to know the behaviour of the 
material over the elastic range, and was not con- 
cerned with the plastic stage. The Admiralty 
specification required that a certain load should be 
put on the steel, and that it should return to a 
certain length. He still thought that was a more 
practical test than ascertaining the lower yield 
point. The Admiralty had, however, to pay more 
for the steel for which their test was specified, and 
it was sometimes found that steel which had passed 
the test was not so good when tested later. They, 
however, got a high-quality steel and would want 
more information before giving up their specification. 

Dr. R. H. Evans asked if there were any relation- 
ship between Brinell hardness and the lower yield 
point. He also referred to some tests he had made 
on beams, stating that when working out Young’s 
modulus he had found it low when the load was 
applied at the centre point. He would be glad to 
have any enlightenment on this matter. Wing- 
Commander Cave-Brown-Cave inquired if, when 
material was loaded so as to give a high yield 
point, it would ever persist in that conidition. He 
thought the condition was an entirely artificial 
laboratory one. 

In his reply, which was then given, Professor 
Haigh said that many had taken part in the work, 
and he had endeavoured to obtain some conclusions 
from the work of others. He believed in spring- 
loaded machines, although there were certain 
difficulties. There were, however, a number of 
direct-loading machines, and the Hounsfield Tenso- 
meter was well suited for the purpose. The Amsler 
machine, mentioned by Professor Blackadder, was 
also quite suitable, but in this he thought it was 
not possible to control the rate of straming. He 
had great belief in the control of the rate of straining, 
but only for laboratory work. He agreed that the 
exceptionally high yield points obtained in labora- 
tory work were of no practical interest. The value 
of proving-house tests depended upon how carelessly 
they were done. If carefully carried out, an 
excessively high yield point was obtained, but 
this was not the case if the test were done carelessly. 
If it was desired to facilitate the work of the steel- 
works, the specification should state that the test 
specimens should be milled as usual, but with a 
cutter of small diameter, so as to obtain a neck of 
small radius. That would prevent any considerable 
rise in yield pomt from being obtained, and was 
the simplest way to get the lower yield point. He 
preferred that the test should be made a little slower 
than usual or a little more carelessly than usual. 
He had used long test pieces and had made the 
first part of the test at a slow rate, and had then 
increased the rate in steps using a range of variation 
in rate of loading of about 10 per cent. ; the range 
in practice was only about 3 percent. In conclusion, 
he wished to emphasise that he was referring only 
to mild steel. His suggestions did not apply to 
high-tensile heat-treated steel, and the phenomenon 
disappeared in mild steel if it were heated to about 
250 deg. C. 

AERIAL CABLEWAYS. 


Mr. R. T. Medd then presented his paper on 

\erial Cableways,” for which time was not avail- 
tble on the previous Friday. Mr. Medd covered 
the general considerations of cableway practice, 
dealmg with the carrying capacity of wire ropes, 
the sags of ropes, and the spans employed. He 
illustrated numerous examples of cableways used 
for quarrying, constructional work, shipbuilding, 
excavation, and other purposes. 

Professor Haigh opened the discussion on the 
paper, mentioning that there appeared to be many 
attractive points for much wider applications of 
cableways than at present. He thought it might be 
{ assistance to students in technical colleges if 
examples of cableways were shown them, and they 
might provide useful work for junior students who 
might later be called upon to draw up specifications 
for cableways. 

Professor W. Blackadder, in thanking Mr. Medd 
lor his paper, said he was proud to think that they 
had a firm in Aberdeen which had a world-wide 
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reputation for this class of work. He had been 
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Committee’s report. The Committee also had before 


particularly interested in the structural part of the | them a report from the Research Station, written by 


cableways, especially with regard to the long pin- 
jointed columns used. 

Mr. J. S. Wilson said he would have liked to have 
heard more of the details and methods of design. 
He thought Mr. Medd could evolve many questions 
which would worry advanced students. If problems 
were set with regard to the design of the anchorages 
used, he thought some interesting results would be 
obtained. 
foreign contracts, in determining the nature of the 
ground and the material for the aggregate to be 
used for the concrete in the anchorages. A wire 
rope, he said, was the most reliable thing in existence. 
In the case of a suspension bridge, load might be 
added to such an extent that the floor sagged down 
into the water before any real damage was done. 
The flexibility of a wire rope was an element in its 
favour. 

Wing-Commander Cave-Brown-Cave asked what 
was the form and the efficiency of the joint used at 
the end of the cable, and whether any tests had to be 
carried out on the joints, Mr. J. C. Grassie said the 
paper had enabled them to judge of the adaptability 
of the steel rope for constructional purposes, and it 
would certainly be beneficial for students to be 
told more about steel ropes. He had been particu- 
larly interested in the type of cableway referred to by 
the author, in which the rope was attached to the 
ends of a light cross girder. 

In his reply, Mr. Medd said he agreed with 
Mr. Wilson that it was often impossible to get 
information as to the nature of the ground on which 
a cableway was to be erected. Actually, the design 
had to be such that the necessary adjustments could 
be made on the site. He mentioned the case of a 
cableway across the Euphrates in which the anchor- 
age was intended to be placed 300 ft. back from the 
mast, but was actually placed only 200 ft. back. 
That sort of thing might happen. It was essential 
to employ ball and socket joints for the towers. In 
answer to Wing-Commander Cave-Brown-Cave, he 
said the form of joint and its efficiency depended 
upon the type of rope employed and other con- 
siderations. He said that the half-locked coil rope 
was generally used, and showed samples of this and 
other forms of rope. The ordinary socket for the 
half-locked coil rope was a steel cylinder, about 
8 in. in diameter and 15 in. long, with a conical 
axial hole. The rope was inserted through the 
smaller end of the hole, the ends of the wires were 
splayed out and tinned and white metal was 
then run in; sometimes a few wedges were inserted. 
This type of joint would take the full strength of the 
rope, and he had never known one to fail. Some- 
times a stranded rope was taken over a thimble 
and the end clamped, and the strength of this joint 
was very nearly equal to that of the rope. Ropes 
always gave warning of a possible failure, because 
the individual wires began to break. That must be 
watched for, but there was no means of testing the 
ropes in use. No unexpected accident, however, was 
likely to occur. 

DISTRIBUTION IN  REINFORCED- 
CONCRETE BEAMs. 


SHEAR-STRESS 


The next item on the programme was a paper by 
Dr. R. H. Evans and Mr. J. Thomlinson bearing the 
above-mentioned title. It was briefly explained by 
Dr. Evans, and will be reprinted in a future issue 
of ENGINEERING, but as no time remained for a 
discussion on it, we do not propose to refer here to 
the work dealt with. 


EARTH PRESSURES. 

Mr. J. S. Wilson then read the Ninth Interim 
Report of the Committee on Earth Pressures. 
The report stated that, owing to serious illness, 
Professor Jenkin had been obliged to abandon the 
work on which he had been engaged. The Com- 
mittee, however, desired to place on record their 
very high appreciation of the great value and 
importance of Professor Jenkin’s contribution to 
the solution of earth-pressure problems. The 
Committee had received a report from Professor 
Jenkin in which he summarised his conclusions at 
the stage when he was obliged to discontinue his 
researches. This report was attached to the 


There must be difficulty, in the case of 


| Mr. D. B. Smith, B.A., which was an account of his 
| collaboration with Professor Jenkin on the experi- 
mental work on kaolin. This work was not 
complete, but the Committee hoped that it would 
be published as it contained very valuable informa- 
tion and also gave useful guidance to future investi- 
gators. Dr. Stradling was anxious that the 
Committee should continue to keep in touch with 
the work connected with earth pressures being 
carried out at Garston. The Committee were also 
desirous of doing so, and they therefore asked to 
be reappointed. 

Professor Baily then said the report was only of 
a provisional nature and the Committee had been 
reappointed. It only remained, therefore, to adopt 
the report. This was approved. Professor South- 
well then suggested that it was desirable for 
Section G to express its appreciation of the work of 
Professor Jenkin, and Mr. Wilson said he wished 
to associate himself with Professor Southwell’s 
suggestion. The meeting being in full agreement 
with this, it was left to Mr. Wilson and Professor 
Southwell to draw up a suitable letter. 


Report ON ELECTRICAL TERMS AND DEFINITIONS. 


Passing on to the final item on the programme, 
viz., the Report of the Committee on Electrical 
Terms and Definitions, Professor G. W. O. Howe said 
that a report had not actually been prepared. 
The Committee was awaiting the publication by the 
British Standards Institution of the second 
edition of the Glossary of Terms and Definitions. 
An international conference was to be held on the 
subject in a few months’ time, and the Committee 
asked to be reappointed to hold a watching brief 
in connection with these two events. He hoped to 
give a final report at the next meeting of the 
Association. The reappointment of the committee 
was agreed to. 

Professor Baily then announced that the Section 
was losing Mr. Wilson as Recorder, Mr. Wilson 
having occupied that office for five years, which was 
regarded as the time limit. Those five years, he 
said, had been years of conspicuous success, much 
of which was due to the work of Mr. Wilson. He 
proposed a vote of thanks to Mr. Wilson, which 
was received with acclamation. In acknowledging 
this, Mr. Wilson remarked that the office of Recorder 
was a particularly satisfactory one since the amount 
of work he did depended upon how much he wished 
to do. There were no ulterior motives involved in 
it, and the congenial companionship secured was a 
complete reward. Professor Howe proposed a vote 
of thanks to Professor Baily for occupying the chair 
at all sessions, and this was carried with applause. 








After a suitable acknowledgment by Professor 
Baily, the proceedings terminated. 
(Te be continued.) 
S.S. ** ADDERSTONE.”’ 


SomE interesting figures are to hand relating to the 
performance of 8.8. Adderstone, which has now had 
six months’ sea service with the White ‘‘ New Economy” 
engine. The fuel consumption, the boilers being oil- 
fired, works out to the low coal equivalent of 1-0 lb. 
per indicated horse-power per hour for all purposes, 
thus establishing, so far as we are aware, a low record 
for a cargo vessel of the tramp class. An illustrated 
description of the propelling machinery of the Adder- 
stone was given in ENGINEERING, vol. cxxxvi. page 347 
(1934), to which reference can be made. It may be 
mentioned here, however, that the vessel, built in 1920, 
is of normal tramp type 400-4 ft. long by 52-4 ft. wide 
by 28°4 ft. deep, with a displacement, when fully 
loaded, of about 11,500 tons. Originally provided with 
ordinary geared turbines, she was re-fitted this year 
with a high speed reciprocating engine and an exhaust 
steam turbine, both driving the propeller shaft through 
gearing. One of the three original boilers was also re- 
moved in anticipation of the reduced steam consump 
tion. The new machinery was installed by Messrs. 
White’s Marine Engineering Company, Limited, 
Hebburn-on-Tyne. 

During the period mentioned above, the vessel has 
steamed over 27,000 miles under ail weather con- 
ditions. The new engines, as reported by the chief 
engineer, have worked wholly satisfactorily and no 
adjustments have been required nor any expenses 





incurred. During the last homeward voyage, a six- 
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nour test was made, the engines being set at the designed 
fuel and water consumptions being 
carefully recorded. As far as possible all conditions 
were maintained during the test period, 
though the weather was none too good, there being a 
fresh wind on the port bow and a heavy swell, so that 


speed and the 


constant 


the vessel rolled considerably. She was fully loaded and 
had a draught of 25 ft. 14 in. forward and 25 ft. 11 in. 
ift. The propeller was running at 74 r.p.m., and the 
reciprocating engine at 296 r.p.m. The shaft horse- 
power, maintained throughout, was 1,845, and the 


indicated horse-power was 2,050. The water evaporated 
for all purposes was 9 Ib. per indi ated horse power per 
hour, and the oil burnt for all purposes was 0-66 lb. per 
indicated horse-power, which gives an evaporative rate 
of 13-63 |b. of water per pound of oil per hour. Taking 
oil of a calorific value of 18,600 B.Th.U. per pound, the 
equivalent consumption of coal would be 1-0 Ib. per 
indicated horse-power per hour for all purposes, of a 
calorific value of 12,276 B.Th.U. per pound. The boiler 
pressure was kept constant at 200 lb. per square inch, 
und the feed water temperature was 220 deg. F. The 
steam temperature at the engines was 590 deg. F. 





LETTERS 
ELASTIC 


EDITOR OF 





TO THE EDITOR, 
STRENGTH 


[o THE ENGINEERING. 


Sir,—I wish to reply to Mr. L. E. Adams’s discussion, 
in your issue of August 24 (page 204), of my article on 

Elastic Strength.” He uses the words: 
other hand, most engineers hope that the facts are not 
quite so bad as stated by Professor Kommers in his 
fourth paragraph, from which it might be inferred 
that, given an extensometer infinitely sensitive, the 
P’ limit disappears.” In reply, I will say that even 
if this happened it would neither surprise me nor 
ilarm me r'here are at least two engineering materials 
now which we use quite confidently and which usually 


have no “ P” limits—namely, cast-iron and concrete. 








“On the | 
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develop considerable slackness from small initial 
clearances when subjected to vibration or reversals 
of load. 

Can the success of the arrangement be explained 
by the fact that above certain minimum loads the 
torque on the rotor is sufficient to keep the pins pressed 
up against one side of the holes, even if the fit is not 
good, but provided that it is equal for each pin? 
The outer dises would still run concentrically, in the 
way that an ordinary turbine claw coupling 
will run without a centring spigot, and with a relatively 
large clearance in the claws, the only essentials to this 
condition being equal clearance on all the claws, and 
sufficient torque to keep the driving faces in contact. 

There are so many instances in engineering of 
mechanisms working satisfactorily when an incomplete 
theory suggests that they should not, that it seems a 
pity to allow the present example to join them without 
attempting an explanation of its success. 

I am, yours faithfully, 
R. C. McLeop. 


same 


Oakley, Beds, 
September 12, 1934. 








EARTHQUAKES AND ENGINEERING 
DESIGN. 
To tHe Eprror or ENGINEERING. 


Srr,—In an editorial review of my book Dynamics of 


Earthquake-Resistant Structures, McGraw-Hill Publish- 


ENGINEERING, 


ing Company, Limited, appearing in 
is stated 


dated August 31, 1934 (page 227 ante), it 
that the ‘treatment is based on the principle that 
the period of oscillation of a proposed building should 
be arranged to differ by 10 per cent. from that of 
t probable earthquake. 

May I clarify this point by indicating that the 
treatment is actually based on the principle of designing 
the building for synchronism. Thus, quoting from 


| page 84 of the book, ‘* Although, as stated in paragraphs 


Regarding the use of absolute values for percentage | 


variations, | merely maintained that the method was 
ot uncommon In the Proceedings of the 
Society for Testing Materials for 1933 there is a report 
if the Committee on Manual on Presentation of Data 
Under the heading * Other Measures of Dispersion,” 
they mention first the coe fficie nt of variation, and second, 


American 


the average deviation. 
variation as the ratio of the standard deviation to 
the arithmetic mean, expressed as a _ percentage. 
hey define the average deviation as the average of 
the absolute values of the deviations from their 
mean. I used the average deviation, 
L percentage 


rrithmetic 
expres ed as 
Yours very truly, 
J. B. Kommers, 
Professor of Mechanics. 
Uni rsity of Wisconsin, 
Madison, Wis., U.S.A. 
“ ptem be r 5, 1934. 


50,000-kW LJUNGSTROM TURBO- 
ALTERNATOR. 
fo THe Eprror or ENGINeERING. 
Srr,—While thanking the Brush Company for their 
answer to my letter published in your issue of July 27 
I suggest that their explanation of the means, agreed 
a compromise, by which successful working is 





to lx 
ittained, is not quite convincing, and that there must 
be more in the problem than their letter implies. 

It had not occurred to me that the taper pins would 
attain a temperature which was the mean of the inner 
and outer dise temperatures; it seemed more likely 
that each end of a pin would attain the temperature 
of the dise into which it fits, there being a temperature 
gradient in the central part between the two discs. 

If we accept the theory that the temperature of the 
pins is, in fact, the mean of the two disc temperatures, 
the pins must be colder than the inner disc and hotter 
than the outer disc. This being so, the pins must 
slack in the inner disc, regardless of the angle 
of taper. Comparing a pin having the taper of a 
cone with its apex on the turbine axis with one having 
half that taper, I cannot see why the latter should be 


become 


less inclined to loosen in the inner disc. 
slacknes the same in either case. 
The statement that the nuts prevent the pins from 
becoming loose in the inner dise can hardly be true, as 
they could only do so by being tightened up when the 
temperature of the inner disc is higher than the tem- 
perature of the pins. The equivalent of spring washers 
under the nuts is the kind of mechanism required, and 
the pins would have to be a frictionless fit in the holes. 
This is not put forward as a practical solution, but 
merely indicates my line of reasoning; unlubricated 
parts, particularly in steam known to 


s would be 


spaces, are 


They define the coefficient of 





irelates to 


Surely the | 


3 and 4, considerable opinion points to the fact that 
destructive earthquakes occur in periods ranging 
from 1-0 second to 1-5 seconds, there is nevertheless 
no assurance that any assumed Ty, (earthquake period) 
will be even approximately correct. 

“ However, the gravest stresses will occur as Tp 
ipproaches T, i.e., as the period of the earthquake 
synchronizes with that of the structure. The author 
believes that the worst case which needs be considered 
practically will be covered by assuming a ratio of 


' 0-9, or of 1-1. His reasoning is as follows: 
Pp 

rhat complete synchronism is highly improbable, but, 
if it should occur, the inherent factor of safety of the 
structure will be ample to take care of the temporary 


increased stresses provided that the structure has been 
pa 


designed for a of 0-9 or of 1-1. 


D 
“Therefore, although for intermediate structures 


. ae , 
the method of arriving at the ratio= by comparing 


I 
T with the dangerous bracket of periods may suffice, 
nevertheless, for very important structures or for 
maximum safety, it is recommended that a ratio of 
= of 0-9 or of 1-1 be adopted.” 
Tp 
Again, towards the end of the editorial, it is said 
‘** for even in the book under notice we have encountered 
a reference to seeming ‘ paradoxes’ which is hardly 
an appropriate word to use in connection with a 
difficult part of the general problem.’ 
This reference occurs in the preface of the book and 
ra par idoxes’”” under statical methods of 
design. As read in the editorial, one gets the impres- 
sion that “* paradoxes *”’ refer to work done by the 
dynamk al method as presented in the book—which 
is not the Actually, under the dynamical 
method of design, these “‘ paradoxes ” are shown to 
be congruities, and just what should be expected. 
Respectfully yours, 
Jacos J. 


’ 


case. 


CRESKOFF. 
1810 Girard Trust Building, 
Philadelphia. 
September 15, 1934. 








Exports During the first 
year the 
Messrs 


CANADIAN NICKEI seven 
months of the present value of the nickel 
exported from Canada by The International 


Nickel Company, Limited, has totalled 17,692,616 dols. 


| During the corresponding period of 1933 the total was 


j; copies on 


10,585,155 dols., and during the first seven months of 
1932 only 4,128,872 dols 


COMMERCE WITH THE Barrisa West Inpigrs.—A con- 
fidential memorandum containing hints for commercial 
Visitors to, and information regarding methods of 
trading in, the British West Indies, has been prepared by 
the Department of Overseas Trade, 35, Old Queen-street, 
London, 8.W.1. United Kingdom firms can 
application to the Department, 
reference No. C.Y. 4,348. 


quoting 





;} complex cases of 


obtain | 


(Oct. 5, 1934. 


ANNUALS AND REFERENCE BOOKS. 


The Motor Boat Manual.—Although not sold at the 
popular price of its elder brother, The Motor Manual 
the eleventh edition (recently published) of the above 
book is still excellent value. Compiled by the staff of 
The Motor Boat, it consists of some 300 pages, and is 
well illustrated. Practically all the various kinds of 
motor boats are dealt with, and mention is even mad 
of small sailing boats in a brief interesting chapter. 
Naturally enough, hull construction calls for a con 
siderable amount of space, and 45 pages have been 
allotted to this section. The much-neglected subject 
of propeller design is adequately dealt with in 
Chapter VIII and should be read by all owners. 
Engines are dealt with in a number of chapters, but 
chiefly from a commercial point of view. Outboard 
motors and boats now attract many motorists, and the 
two chapters allotted to this section give adequat 
consideration of boats both for normal and high-speed 
purposes. There are still many old crocks on the 
rivers of England especially, and to the owners of thes« 
a really full chapter on maintenance would have been 
of much value. Although 20 pages have been used for 
this, the information, particularly the section on tools 
is rather elementary. The final two chapters, ‘“ Moto 
Boat Clubs and Associations’ and “‘ International Regu- 
lations for Preventing Collisions at Sea,” give the 
motor-boat owner, in a compact form, information of 
the highest value, that is not readily obtainable without 
access to a fairly large library. The net price of the 
book is 5s. It is published by The Temple Press, 
Rosebery-avenue, London, E.C.1, and is a very useful 
compendium of its kind. 

The Colliery Year Book, 1934.—The twelfth edition 
of this annual publication, the full title of which is 
The Colliery Year Book and Coal Trades Directory 
contains all the useful features found in preceding 
editions. These include an alphabetical director) 
section of colliery owners, with brief particulars of 
their mines and the names of their directors and 
principal officials; indexes to individual mines and 
blast furnaces; lists of coke makers, coal exporters 
and shippers, coal merchants, bunkering contractors 
and colliery agents ; and an official section containing 
data regarding Government Departments, committees 
boards and commissions, dealing with collieries and 
mining, and particulars of the various mining institutes 
and associations. Some useful statistical tables giving 
information concerning our production, 
exports, and consumption of coal and other matters 
of interest are included, as are also sections dealing 
with low-temperature carbonisation, blasting in 
collieries, mines regulations, &c. Other informativ 
features comprise reviews of the coal-mining industry 
and the coal trades in 1933, a who’s-who in the coal 
industry, and a list of mine rescue stations, which 
latter has been included for the first time. The volume, 
which is well printed and thoroughly well turned out 
in every way, is published by Messrs. The Louis Cassiet 
Company, Limited, 22, Henrietta-street, Strand, London, 
W.C.2. Its price is 1/. 1s. net. 

Oil and Petroleum Year Book.—The 1934 edition of 
this year book, which has been published annually for 
the last twenty-five years, contains particulars of 673 
English and foreign companies dealing with the produ: 
tion, refining, transport and marketing of oil and 
petroleum. The information given for each compan) 
comprises the names of the directors and principal 
officials, the date of establishment, the location of the 
property or a brief description of the business, parti 
culars of production, working, &c., and financial dat 
Other useful features are alphabetical lists of the names 
and addresses of directors and other officials, and 
consulting engineers with the names of the companies 
with which they are connected, a list comprising 574 
trade names of petroleum products, and a glossary « 
technical terms and words peculiar to the oil industry. 
Statistical tables showing the world’s production 
crude petroleum from 1925 to 1933 and the month! 
production for the 13 months ending April 30, 1934, 
are included. The volume, which occupies 458 pages, 
is published by Mr. W. E. Skinner, 15, Dowgate-hi 
Cannon-street, London, E.C.4. The price is 7s. 6 
net, 8s. post free (inland), and 8s. 6d. post free abroad 


resources, 


? 
{ 








Cuan Drivine.—A second edition of the informat 
little book entitled Chain-Driving Diagrams and Tec 
nique has just been issued by Messrs. The Renold an 
Coventry Chain Company, Limited, Manchester. It i 
fully provided with clear illustrations, and should be 
considerable use to designers and draughtsmen wh 
work embraces the solution of problems involved 

power transmission by chain. 1 
chief subjects discussed are the selection of chains 
different conditions, chain formule, drives in differ 
planes, jockeys, lubrication, and erection. A numb 
of useful additions have made in reprinting t 
book, and a very comprehensive glossary ot cha 
driving nomenclature in English, French, German, a 
Spanish is now included, so that its utility is extended t 
other countries. The price is 7d., post free. 


been 
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BELGIAN RESEARCH COMMITTEE 
ON THE BEHAVIOUR OF METALS 
AT ELEVATED TEMPERATURES.* 

By Proressor H. Dustin. 

Tue Laboratory of the Centre for the study of Steels 
of the Belgian Research Committee on the Behaviour 
of Metals at Elevated Temperatures, installed in the 
University of Brussels, began actual operations in the 
spring of 1932. Its programme of work, arising out of 
the various interests represented on the committee, 
may be summarised as follows :—{1) To put in hand 
an exhaustive study of some steels already partly 
known, and which appear to be interesting, the aim of 
the study being to arrive at a comparison of the 
different methods of testing and appraisal in use or 
proposed. To endeavour to deduce therefrom the 
methods of testing and appraisal most suitable for our 
own needs. (2) To establish regular contact with 
foreign institutions engaged in the same investigations. 
(3) To collaborate with metallurgists in evolving a 
limited number of low- and medium-alloy steels 
capable of being manufactured and used in Belgium 
in reasonable commercial quantities. (4) To proceed, 
meanwhile, with the study of the various problems put 
by structural engineers and users. The object of this 
paper is to summarise the successive observations and 
the final conclusions resulting from the comparative 
study of different methods of testing ; to justify those 
we ourselves have adopted, and to describe briefly 
the special apparatus which has been devised for their 
operation. 

Section A: Methods—We were at the outset 
attracted by methods which could be carried out in 
a short, or very short, time, but the difficulties of 
interpretation and causes of error revealed by our 
examination of all rapid methods of testing led us to 
adopt testing methods entailing longer and longer 
periods. 

The French Bureau Véritas defined the strength at 
elevated temperatures by two limits: (a) the “limit 
of elastic deformations without flow,” and (6) the 
“limit of limited flow ”—limits which, for purposes of 
calculation, may be likened to the elastic limit and 
the breaking stress determined in the cold state. 
After about six months’ work we found that these two 
limits appeared to merge into one another, and that 
their value was principally determined by the sensi- 
tivity of the measuring apparatus used. As a matter 
of fact, as soon as the creep became appreciable it 
was found to continue throughout, at a slowly variable 
rate, without any tendency to stop. The measurement 
of the “limit of elastic deformations without flow ” 
has given rise to numerous controversies ; the values 
given by the Véritas operators and by foreign operators 
often varied greatly. 

In the summer of 1933, we resumed the investigation 
of this method with the aid of specially-designed 
extremely sensitive and accurate apparatus. We found, 
for a number of steels, that the successive increments 
of stress to which the test-piece was subjected gave 
rise to very complex phenomena, varying in importance 
according to the steel in question, and introducing 
into the measurement causes of error which were 
totally unacceptable. Pursuing the same order of 
ideas, we investigated another limiting creep stress 
put forward by French operators and defined as the 
stress per square millimetre which, after being applied 
for four hours, produces no permanent deformation 
above 0-1 per cent. of the length of the test-piece. 
Experience showed that this limit falls but slightly 
with rising temperature, whereas all testing methods 
involving average or long periods show, on the contrary, 
a very rapid drop in strength with rising temperature. 
This method, of which there are several variations, 
thus gives a completely false idea of the strength of the 
steel at high temperatures. 

Exactly the same objection may be advanced against 
the measurement of conventional elastic limits in the 
hot state, a method of evaluation which was, for a time, 
advocated by German operators. Large deviations 
found in the results of the rapid four-hour French 
method, apparently so simple, directed our attention 
to the phenomena of “ plastic retraction” and to the 
amount of the corresponding deformations. It was 
possible to resume the investigation of these phenomena 
in the autumn of 1933, and to elucidate their laws. 
What must be borne in mind in regard to them, in 
practice, is that this deformation is important—it 
goes up to and often exceeds a quarter of the plastic 
elongation which preceded it—and due regard must 
be paid to it in the tests, failing which. serious errors 
will be made. 

We were thus led, after some months, to investigate 
the methods of medium duration advocated by German 
Operators—the measurement of the Dauerstandfestigkeit. 
It is known that German operators, particularly those 


* Paper read before the Iron and Steel Institute, 
Brussels, on Monday, September 10, 1934. Abridged. 





belonging to the Kaiser-Wilhelm Institut, thus designate 
a stress ensuring a “ very long hfe” to the test-piece, 
a stress determined by the rate of deformation which 
it imposes on the test-piece during a reference period 
suitably chosen. It is also known that this period of 
reference was first of all taken between the third and 
sixth test hour, then between the fifth and tenth, 
finally between the twenty-fifth and thirty-fifth hour, 
the creep in each of these periods being uniformly 
0-015 per cent. of the length between the gauge marks. 
According to the Kaiser-Wilhelm Institut operators, 
the value of the Dauerstandfestigkeit is the same in the 
three periods; this assumes that the deformation, as 
a function of time, takes place according to a definite 
and constant curve of geometrical form. 

The plotting of numerous flow curves under a constant 
load, extending over periods varying between fifty and 
100 hours, showed us that during the first hours of 
the test the flow phenomena are almost always irre- 
gular. The observation of about 60 test-pieces, for 
which we have plotted separately the curves for 
several distinct fibres, revealed the principal causes of 
the phenomena and showed that the irregularities 
disappear or become insignificant at the end of about 
twenty hours. We had thus indirectly justified the 
choice of the last period of reference adopted by 
German operators for the determination of the Dauer- 
standfestigkeit. For the first steels we thus examined 
(carbon steels or very low-alloy steels) the Dauerstand- 
festigkeit appeared as a stress near which the rigidity 
of the steel at elevated temperatures underwent a 
rather sudden change. It would appear, therefore, 
that the said Dauerstandfestigkeit could be regarded 
as a deferred breaking stress, and could be introduced 
into structural calculations by applying a suitable 
factor of safety. 

Nevertheless, even for these steels, the value of 
the Dauerstandfestigkeit which was ascertained by us 
varied with the period of reference chosen for its 
measurement; the deviations were frequently 2 kg. 
per square millimetre. The flow curve as a function of 
time does not, therefore, possess the constant shape 
which the German operators claim for it. Moreover, 
we found that, for temperatures ranging between 
300 deg. C. and 550 deg. C., the shape of the flow curves 
varies rapidly with the temperature. 

A single parameter is evidently insufficient to fix 
the run of a flowcurve. Hatfield’s short-time method, 
entailing the determination of two parameters, appears 
to be more adequate ; it necessitates the measurement 
of the total deformation after 24 hours, and of the 
average rate of deformation during the following 
48 hours. The author is thus able to define his “ time 
yield,” that is, a stress ensuring a “ very long life” 
to the steel under test. It will be observed, however, 
that the period of reference chosen (24 hours to 72 hours) 
embraces the relative period chosen for the determina- 
tion of the Dauerstandfestigkeit (25 hours to 35 hours). 
It will be seen later that this choice is not a happy 
one. 

As we passed to the investigation of medium-alloy 
steels, we found that the passage through the Dauer- 
standfestigkeit corresponded to a less and less pro- 
nounced discontinuity in the plastic properties; the 
Dauerstandfestigkeit became any stress whatever, and 
no longer presented any special character. There were 
therefore grounds for inquiring whether, under these 
conditions, it properly corresponded to a “ long life 
of the test-piece.” It was necessary to verify the 
matter by tests of longer duration, which were made 
in the summer of 1933. 

A chromium-copper steel, conspicuous for its good 
resistance to oxidation and its good behaviour in the 
short-time tests, gave a Dauerstandfestigkeit at 500 deg. 
of 21-7 kg. per square millimetre (13-78 tons per square 
inch) taken between the twenty-fifth and thirty-fifth 
hour. On continuing the test it was found the rate 
of deformation dropped up to the seventy-fifth hour, 
at which it passed through a minimum, then increased 
more and more, thus indicating the impending fracture 
of the test-piece. By progressively reducing the load, 
we found that at 18 kg. the upward bend of the flow 
curve still took place between the 200th and 250th 
test hour. We investigated a series of steels with 
a fairly high content of manganese (0-8 per cent. to 
2-20 per cent.), rolled and cast, between 450 deg. and 
500 deg. They were conspicuous for good mechanical 
properties in the cold state, good behaviour in short- 
time tests, moderate cost of production, and ease of 
manufacture. The flow curves plotted with stresses 
equal to the Dauerstandfestigkeit showed in several 
cases distinct upward bends after more or less lengthy 
periods, viz., 250 hours, 450 hours, and 750 hours. 

The conclusion to which we are forced is that for 
the steels in question the measurement of the Dauer- 
standfestigkeit by German standards is a test not long 
enough to allow of the qualities of the steel to be safely 
judged. The same thing applies to Hatfield’s “ time 
yield.” At a special meeting held in Brussels in 
May, 1933, Mr. H. J. Tapsell, of the National Physical 





Laboratory, showed by numerous examples that the 
behaviour of the metal during the second and third 
day of the test does not determine what will take place 
in the distant future. 

In the autumn of 1933 it was thus proved to our 
satisfaction that only long-time tests (several hundred 
hours) could furnish safe data in regard to the practical 
value of steels to be used at high temperatures. Hence 
arose the method of operation, which appeared to be 
the only one possible for a modest laboratory such as 
ours, which we described in a paper at the Industrial 
Fuel Congress in Paris in October, 1933. The opera- 
tion is the same as that for determining the Dauer- 
standfestigkeit. Starting from the curves thus plotted, 
some stresses are chosen at which test-pieces are 
subjected to creep for some hundred hours; careful 
study of these curves—particularly an examination of 
the decrease in the rate of creep with the lapse of time— 
enables a stress to be fixed at which the upward bend 
of the curve, indicating the impending fracture of the 
test-piece, will be deferred to a very remote period, 
that is, a stress at which the test-piece will have a 
very long life. This latter stress may be regarded 
as a deferred breaking stress and embodied in struc- 
tural calculations. 

We have not had an opportunity of developing this 
method, because the Comité Belge, which controls and 
finances the Centre for the Study of Steels, considered 
that from the moment it became necessary to have 
tests lasting several hundreds of hours in order to 
evaluate a steel with full knowledge of the facts, the 
tests must be prolonged beyond 1,000 hours for the 
following reasons :—(a) To obtain results which can 
be directly correlated to those of English operators. 
(The limiting creep stress of the National Physical 
Laboratory is obtained by a test lasting forty days.) 
(6) To obtain results which can be directly correlated 
to those of American operators. The committee 
acting under the auspices of the American Society for 
Testing Materials has decided to specify 1,000-hour 
tests, following methods very similar to ours. (c) In 
deference to the wish of the Consultative Committee 
on Boilers, who consider that the limiting creep stress 
is at present the best basis yet put forward for the 
calculation of material required for operating at high 
temperature. 

At present, for the steels which interest us, we 
determine the limiting creep stress by the method 
adopted by the National Physical Laboratory. This 
method is very prolonged and involves apparatus being 
‘held up ”’ for a considerable time ; for each steel and 
each temperature three machines are engaged for 
fifty days at least. The Comité Belge, at our sugges- 
tion, decided to confine these determinations to a 
limited number of steels which could serve as prototypes. 
We are now carrying out the determination of the 
limiting creep stress for the prototypes chosen, at 
various temperatures. Such a test is much too pro- 
longed to serve as an acceptance test. In regard to 
this we shall adhere to what we proposed at the Paris 
Congress. 

A chemical analysis will determine the position of 
the steel in the scale of our prototypes. Metallo- 
graphica] examination will enlighten us in regard to 
its structure, its isotropy, and, above all, its cleanness. 
Finally, two or three creep tests of medium duration— 
100 hours to 150 hours—preferably made in the 
normalised condition, at temperatures and stresses 
judiciously chosen, will ascertain whether the strength 
of the steel is in conformity with its chemical and 
physical constitution. These tests will always be 
regulated in such a manner that the deformations to 
be measured are largely in excess of the limit of accuracy 
or sensitivity of the apparatus employed, so that the 
measurements can be made with certainty and without 
the intervention of the personal element of the operators. 
In certain instances the acceptance tests may be 
carried out in still more simple fashion and will merely 
consist of checking whether the specimens offer any 
resistance to the creep fixed beforehand. 

We have frequently been asked to compare samples 
with the prototype by means of creep tests covering 
about 100 hours. Our first measurements showed that 
if it was desired to regard the limiting creep stress as 
a stress ensuring a very long life to the test-piece, it 
was necessary to complete its definition by a supple- 
mentary condition. It is defined, of course, as the 
stress which, on the fortieth day of test, gives a rate of 
creep of 0-001 per cent. per day. We found, for 
instance, that a semi-hard steel with a fairly high 
manganese content (C, 0-2 per cent. ; Mn, 0-8 per cent. ; 
Si, very low) gives after forty days at a stress of 3-5 kg. 
per square millimetre (2-2 tons per square inch) at 
500 deg., a rate of creep of 0-000995 per cent. per 
24 hours. 

Its limiting creep stress would therefore appear 
to be very near to this stress of 3-5 kg. per square 
millimetre, but on examining the flow curve it is 
found that it shows a minimum slope, and an upward 
bend towards the tenth day, with a rate of creep of 
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0000625 per cent. per 24 hours. For this steel, 
the limiting creep stress which leads to a bend in the 
flow curve after only ten days is assuredly not a 
stress compatible with a very long life. We therefor 
consider there is ground for supplementing the defini- 
tion of the limiting creep stress by stating that its 
value will only be accepted if, on the fortieth day of 
test, there is still a regular diminution of the rate of 
creep of the test piece, 
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Fic. 1. Group or Tarer 


The investigation of alloy steels raises the question 
of heat treatment. We may ask ourselves the ques 
tion whether those steels which only assume all their 
properties when heat-treated are sufficiently stable at 
the temperatures used in practice and may be employed 
in the improved state rather than in the normalised 
whether the tests for evaluating such 
steels should be carried out on the normalised or th: 
treated state. 

Although the contrary opinion has been frequently 
expressed, we believe we can reply in the affirmative 
to this question, provided that there is a sufficiently 
difference the tempering temperature 
and the maximum temperature of use. From our most 
characteristic experience in this connection would 
instance (a) A semi-mild Cr-Mo steel, more particu- 
larly intended for making superheater tubes and pipe 
elements for superheated steam (C, 0-2 per cent. ; Cr 
0-5 per cent Mo, 0-5 per cent.), a steel normaily 
supplied for industrial use, after oil-quenching fron 
930 deg., tempering at and cooling in air 
was held for 500 hours at 550 deg. This 
prolonged treatment only produced a slight softening 
in the long-duration tests subsequently carried out at 
450 deg. C., and, on the other hand, a very slight 
hardening in the same tests carried out at 550 deg 
(6) A semi-hard Ni-Cr-Mo steel, particularly suitabk 
for making bolts for the joints of superheated steam 
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large between 


we 


675 deg.. 
5 deg. C. 


piping (C, 0-3 per cent.; Cr, 0-75 per cent.; Ni, 
3 per cent Mo, 0-°3 per cent.), was quenched in oil 
from 900 deg., tempered at 625 deg., cooled in air, 


and finally submitted for 525 hours to a temperature of 
450 deg 5 deg. C. This prolonged test at 450 deg 
did not produce any appreciable change in the mecha 
nical properties up to that temperature. (c) A semi 
hard Cr-Mo-V steel, insended for bolts of pipe joints for 
highly superheated steam (450 to 475 deg.), was sup 
plied by the manufacturers quenched and tempered 
to impart a very finely sorbitic structure (quenching 
and tempering temperatures known exactly) ; 
the breaking stress in the treated state 135 kg 
per square millimetre (85-7 tons per square inch), and 
the apparent elastic limit 120 kg per square millimetre 
(76-2 tons per square inch) After a continuous 
working period of 10,500 hours some of the bolts, the 
temperature of which was in the vicinity of 425 deg., 
were dismantled for verification purposes. They did 
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not show any appreciable change of strength in the 
the rate of cre« p at ino deg Cc, 


cold state ; under 
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15 kg. per square millimetre was slightly reduced, 
and the effects of hot ageing were pronounced but not 
disturbing. 

We conclude from this that, for steels at any rate 
of a composition similar to the above, sufficient stability 
is obtained so long as the highest temperature which 
can be attained in use is kept 100 deg. to 125 deg. below 
the tempering temperature. Acceptance tests, there- 
fore, on these steels will be made in the treated condi- 
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tion. This latter conclusion, nevertheless, can only 
be entirely applicable if the improving heat treatment 
can be carried out with sufficient accuracy ; such is 
the case for the bolt steel and for small pieces of ex- 


amples (5) and (c) above; it is not the case for the 


large pieces of tubing of example (a), for which the | 


most unfavourable conditions occurring in practice 
had to be investigated. 

Section B Apparatus.—The equipment at 
Brussels Centre was inadequate for carrying out 
systematically long-time tests (1,000 hours and over) 
simultaneously with the large number of tests of 
medium duration comprised in the programme of the 
committee for the campaign 1934-1935. The old 
equipment (1931) was described in No. 7 Bulletin, 
November, 1932, of the Belgian Association for Testing 
Materials (L’Association Belge pour I|’Essai des 
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| Matériaux). It consists of six machines, built by us, 
for creep tests, having a capacity of 5 tons, and ab\k 
to take either salt-bath furnaces or muffle furnaces 
of the three-part type. A seventh machine, of 2} t: 
capacity, is used for checking purposes. In a base- 
ment adjoining that occupied by the old equipment 
we installed the new equipment (1934), namely, 

| three double machines of 5 tons capacity each ; 

| these machines were built in our own workshop and 
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allow us to deal with two test-pieces each, subjected 
te the same temperature but at equal or different 
stresses. Fig. 1, on this page, shows this group 0! 
three double machines of 5 tons capacity for creep 
tests. Machines 1 and 2 are shown with the furnaces 
and counterpoises removed. On the wall, on the right, 
are the control panels for the main current. The 
observation telescope is attached to the column on the 
right of each machine; the luminous scales are not 
visible in the photograph. 

On each of these machines a furnace is mount 
having a flattened interior of rectangular section, 
in which the two test-pieces are placed side by side. 
The size of the furnace was determined by a series 
of trials to obtain uniform heating, and it opens in two 
parts to facilitate placing the test-pieces, extensometeTs, 
and thermocouples for regulating and registering the 
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temperature. The extensometers are of the short 
Martens type, very similar to the kind employed for 
cold tests. They differ, however, from the normal type 
in three respects: the test-pieces are gripped by 
means of square strengthening pieces, 2 mm. by 2 mm., 
fastened in parallel clips (a very rigid method of 
clamping which has proved excellent); the knife- 
edges, of special tool steel, are located inside the 
furnace and are held between two rods made of the 
same material as the test-piece and having a similar 
section; the mirror-holders are extended so as to 
project through small holes cut in the side-wall of the 
furnace. 

The two latter arrangements are for the purpose 
of reducing the undulations observed in the flow 
curves given by extensometers of the type generally 
used at elevated temperatures. The amplification is 
1,000 or 2,000, as may be desired. At regular intervals, 
as is advisable in tests extending over several weeks, 
the elongation of two separate fibres, or the mean 
elongation of two opposite fibres of the test-piece, is 
observed by telescope. The magnification of the 
telescopes is such that there is no difficulty in reading 
variations of length of one-millionth part of the distance 
between the gauge points. Fig. 3, on the opposite page, 
shows such an extensometer mounted on a test-piece. 
The attachment by clips to the top gauge mark, the 
heavy rods on both sides of the test-piece, and the long 
mirror holders will be noted. The mirrors are arranged 
to take the total elongation of two opposite fibres. 

The furnace is heated by means of three windings. 
\ current of constant intensity, weak or even nil for 
temperatures below 500 deg. C., passes through the 
middle winding, which is approximately of the same 
height as the test-pieces; the main heating current 
passes through the end windings and is subject to the 
operation of the temperature regulator; the latter 
works through a relay which varies this main current 
from 5 per cent. to 6 per cent. of its value by the 
intervention of a resistance. To avoid wastage of 
current and unnecessary heating of the laboratory, 
the total intensity of the main current is regulated, not 
by a resistance, but by a multiple-stage auto-trans- 
former. The thermocouple for regulating the tempera- 
ture is applied to the bottom third of the heating wall, 
that is, where the changes of temperature are greatest. 
There are three thermocouples for controlling each of 
the test-pieces; they are placed, respectively, in the 
middle and at the ends of the gauge length, which is 
100 mm. All these couples are of iron-constantan. 

The arrangement for regulating the temperature is 
the most novel feature of this new installation. A 
diagram of the arrangement is shown in Fig. 5. For 
simplification, the furnace is shown as containing only 
one heating element. The arrangement comprises four 
groups of apparatus :— 

(2) Below, in middle: furnace with test-piece and 
regulating thermocouple T,. 

(6) Below, on left: control panel for the main 
urrent of the furnace-ammeter; auto-transformer 
and fine-adjustment resistance Rh—additional resis- 
tance R controlled by mercury relay. 

_(c) On right: potentiometer developing a counter 
electromotive force equal to that of the thermocouple 








T, and comprising a special type of accumulator, 
standardising resistance, resistance coil, and thermo- 
couple at 0 deg. (T,); a mirror galvanometer with 
projector. 

(d) Above, on left: photo-electric amplifier ; cell 
one of the two thyratron valves (the other not shown 
for simplification)—variable condenser, and a multi- 
voltage transformer (wiring diagram not shown) for 
supplying the cell and thyratron. 

The regulating thermocouple is connected to a very 
sensitive Siemens galvanometer, mounted in opposition 
to a known electromotive force developed in the special 
potentiometric circuit, capable of easy adjustment, 
and fed by a large-capacity Tudor accumulator unit. 
This accumulator, fully charged and then partially 
discharged through a resistance to the extent of about 
15 per cent. of its capacity, has, for three months, an 
electromotive force sufficiently constant not to give 
any appreciable variations between two consecutive 
regulations of the potentiometer, made at intervals of 
twelve hours. The potentiometer enables the counter- 
electromotive force placed in opposition to the regu- 
lating couple to be regulated with sufficient sensitivity 
to equalise differences of temperature below } deg. C. 

The galvanometer mirror receives a beam of light 
issuing from a small projector and reflects it towards 
a photo-electric cell; this, supplied with current at 
100 volts, forms part of a set of apparatus as shown in 
Fig. 5. To convert the very weak current which the 
cell emits when struck by the light into a current of 
sufficient intensity to operate the furnace-regulating 
relay, a thyratron valve is used. The latter, instantly 
operated by the cell, allows the direct passage of 
sufficient current to move a large mercury relay. The 
galvanometer is so regulated that the beam of light 
from the projector enters or leaves the photo-electric 
cell if the temperature of the regulating couple changes 
by ¢ deg. C. 

The three photo-electric temperature regulators (see 
Fig. 5) are contained, one above the other, in a case, 
shielded from stray light. The first panel on the right 
can be opened and contains the galvanometers mounted 
on a vibration-proof column ; the second panel, which 
also opens, contains the light projectors ; the fixed mid- 
dle panel is empty ; the two last panels on the left con- 
tain the three amplifying arrangements and the three 
potentiometric arrangements, each forming a set which 
can be withdrawn without disturbing the others. The 
rough and fine-adjustment dials of the potentiometers 
are on the outside, as also are the standardising switches, 
the two incoming terminal leads of the regulating 
thermocouples, and the two outgoing leads to the large 
controlling potentiometer. The controlling and regu- 
lating apparatus of the amplifiers includes multiple- 
contact commutators, regulating resistances, and milli- 
ammeters. 

The reliability of such an arrangement is, obviously, 
dependent on that of the different component parts, 
but the parts liable to get out of order or wear out are 
not very numerous, being, namely, the projector lamp, 
the thyratron, and the mercury relay. To ensure a 
long life for the lamp, we use special bulbs which are 
considerably under-run (6 volts instead of 10 volts), 
giving only a yellow-orange light. The cell, Photos- 





Grammont of cesium-gas type, was chosen so as to 
give its maximum sensitivity for this light. Instead of 
one thyratron, which of itself would have a very long 
life as it operates very much below its normal capacity 
(0-2 ampere instead of 0-5 ampere) and is only in use 
about half the time, we employ two thyratrons in 
parallel. As is known, the characteristic features of 
these valves are such that the current from the cell 
will only operate one of them; therefore, should the 
one which functions more readily become damaged, the 
other will automatically come into action. The relay 
is very robust and of a type of which we have now had 
three years’ satisfactory experience. 

The reliability of operation we have thus obtained 
is, we think, at least equal to that of our old equipment, 
which is mechanically regulated throughout. The 
temperature is controlled from a central station. This 
comprises a Leeds and Northrup large-model potentio- 
meter, a Siemens K-type galvanometer, a Western 
standard cell, a 0-deg. C. cold junction conforming to 
the Bureau of Standards specification, and a set of 
bipolar commutators. With this equipment varia- 
tions of temperature of ;\, deg. C. can be easily esti- 
mated; in normal working the galvanometer is 
regulated to give a deviation of 1 cm, for 1 deg. C. or 
1 mm. per +); deg. C., which is sufficient. The thermo- 
couples are periodically calibrated. The Laboratory of 
Heat Technique, which adjoins ours, has equipment 
for this purpose in accordance with the American 
standards. Similarly, the standard cell is checked 
periodically in the neighbouring laboratory of the 
Comité Belge Electrotechnique. This plant, which 
has only been in service a few months, is giving us 
entire satisfaction. Most of the apparatus described 
above has been studied and perfected by Mr. L. 
Jottignies, Engineer A.I.Br., assistant in the Labora- 
tory for the Testing and Investigation of Materials. 








PEAT-BURNING THRESHING 
ENGINE. 


We reproduce annexed a photograph which is 
probably unique, having been taken over sixty years 
ago, and depicting a portable engine engaged in thresh- 
ing, employing peat for fuel. The engine itself is 
sufficiently interesting with its raised fire-box shell, 
enclosing the cylinder, and its wooden wheels, but 
the chief interest of the view lies, perhaps, in the 
blocks of peat shown in the left foreground near the 
fire-box, and the barrow, with its wickerwork crate 
employed for conveying the fuel from the drying 
stack. The photograph was taken on a farm in Queen’s 
County, Ireland, near Maryborough, and we are indebted 
to Miss O’Hanlon, of Hook, Hants, granddaughter of 
the owner, for the photograph reproduced, which was 
taken in the early days of the dry-plate process. 








THE COLLECTION AND DISTRIBU- 
TION OF GAS IN BULK.* 


By C. H. Lanner, C.B.E., D.Sc., and E. W. Sirs, 
C.B.E., D.Se. 


The great interest aroused during recent years in 
the distribution of electricity to the whole country by 
means of the grid system has naturally suggested to 
the public whether other commodities, notably water 
or gas, could not be dealt with in a similar manner. 
Electricity and gas distribution are allied, in that 
both are methods of distributing energy which, in this 
country, is mainly derived from our coal resources. 
It is not within the purview of this paper to deal 
with the pros and cons of centralised electricity dis- 
tribution, but it is necessary to point out that electrical 
energy may be transmitted over long distances com- 
paratively cheaply through overhead wires. Also 
the question is not complicated by the necessity of 
disposing of by-products at remunerative prices, so 
that the most favourable situations for the generation 
of the base load may be fixed largely from considera- 
tions of availability of coal and water at minimum 
rates. 

Where energy is to be distributed in the chemical 
form, as is done in gas distribution, actual matter, 
whether in the form of gas, coke or tar, has to be 
distributed to the centre of utilisation, and the question 
which arises is whether it is commercially more favour- 
able to transport it in the form of trucks of coal right 
to the consuming centre and to treat it there, or 
whether it will be cheaper to generate gas in some 
district centre and then to pipe the gas to local centres 
of distribution, and also to rail the coke largely 
to the same centres of distribution. In other words, 
there exists already in our railways and waterways, 
including the sea immediately adjoining our coasts, 
an energy grid system which exercises the predominating 
influence upon interlinkage of gas undertakings and 


* Paper read before the British Association, Section G, 
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to which any gas grid, whether national, district or | 
local, must be subservient. In some districts a further | 
factor has to be taken into account, inasmuch as large 
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No less than 34 gas undertakings are receiving part 
or all of the gas they sell from coke-oven plants (20 
of these undertakings receive the whole of their 


quantities of coal are carbonised to make specially | requirements from coke ovens). The quantity of gas 


hard cokes for use in the metallurgical industries. In 
these cases gas is given off as a by-product, and the 
choice of site of the coke ovens is made with primary | 
regard to the supply of coal or to the market for metal- 


bought by gas undertakings from coke-oven plants 
amounts at the present time to upwards of 15,000 
million cub. ft. per annum, which is about one-half 
that distributed by the Ruhr gas grid, and appreciably 


lurgical coke. Some of the gas may be consumed for | more than that sold through the Belgian gas grid. It is 
industrial purposes on the spot, but there is still a large | likely to be considerably augmented in the near future 
surplus which, in some cases, is simply burnt to waste. | in various parts of the country, and particularly by the 


Fig.1. DERBY GAS LIGHT & COKE 
“ COMPANY. 
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the gas undertaking has special powers for supplying 


crude coke-oven gas over an area which is larger than 
its statutory gas-supply area. The gas is received, 
unpurified, at the Rotherham gas works, where it is 
purified, and delivered into the low-pressure mains in 
the ordinary way. A new 12-in. diameter high- 
pressure main has been laid for seven miles to feed 
into the low-pressure system in the township of 
Conisboro. A large demand for gas for industria] 
purposes exists in the Rotherham area, which un- 
doubtedly has been stimulated by the relatively low 
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The industries using metallurgical coke have naturally 
developed where coal is available and cheap. In 
districts not too far from such centres, it pays to pipe 
coke-oven gas over moderate distances for distribution 
for domestic and industrial purposes. 

Considerations of this nature led the National Fuel | 
and Power Committee to recommend that an inquiry 
should be instituted into whether the gas supply in a 
belt of England between the Humber and Liverpool and 
between Leeds and Birmingham could not be effected 


Tanie I Users of Coke-Oven Gas 

Coke-Oven Gas Percentage No. of Coke 

Purchased (1932).! of Total Ovens 

(1,000 s cub, ft.) | Sales Connected 
Sheffield 5.130.086 Os “ 
Newvastle 2,636,270 =] ! } 
Middlesbrough 1,137,438 100 - | 
Rotherham 707,455 100 0 | 
Derby 705,532 0 ” 
Nottingham 703,770 ah} l 
Glasgow 603,251 a l 
Accrington 569,802 100 1 
Burnley 443,726 6 1 
Sunderland 400.784 7 1 


more favourably by means of a gas grid for this zone. 
The inquiry was conducted by the Area Gas Committee 
under the chairmanship of Sir Alex. Walker, who 
concluded that such an ambitious scheme was not 
desirable at present, but that facilities should be given 
for the natural growth’of a grid based upon Sheffield, 
which might eventually link up with similar grids 
extended from other centres. 

Utilisation of Surplus Coke-Oven Gas in Great Britain. 

It has been implied, on many occasions, that the 
gas industry in England has been backward in making 
use of the supplies of surplus coke-oven gas which are 
available. This reproach is not by any means justified. 
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|in which two coke-oven plants are connected to Derby 


| itself. Fig. 2 shows the system at Rotherham, where 
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rhe pioneer in the 
use of coke-oven gas 
Middles- 
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= f | 
a! F | was the 
brough Corporation 
Gas Undertaking, 
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which for many years 


A entirely from this 
source, though at 
the present time the 
Sheffield gas under- | 
taking is the largest buyer of coke-oven gas. The 
more important users of coke oven gas are indicated | 
in Table I, and Table II gives particulars of the mains 
employed for distribution in some areas. 

The existence of these supplies has been brought | 
about by the initiative of the individual gas under- | 
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price at which coke-oven gas has been supplied. The 
annual gas consumption per consumer over the whole 
area reaches the relatively high figure of 35,880 cub. ft. 
The activities of the Sheffield Gas Grid, also using 
coke-oven gas, are referred to in more detail later. 
Gas Distribution Abroad.—In America, though there 
is a considerable quantity of manufactured gas which is 
distributed over distances from the point of manufacture 
to the area of supply, it is in the natural-gas industry 
that one finds high-pressure distribution problems of 
magnitude. Approximately 1,560,000 million cub. ft. of 
natural gas are distributed for domestic and industrial 
purposes. At the present time areas as far as 1,000 
miles away from the natural-gas fields are being 
supplied. The total length of trunk lines conveying 
natural gas amounts to 40,000 miles. When considering 
what has been done in America and relating this develop- 
ment to conditions in Great Britain, several factors 
must be borne in mind. Firstly, natural gas has a 


Taste II.—Coxe-Oven Gas Suppry Mars. 
Quantities Inlet Pressures 
Dia- Lengt} 
meter .; P | 
of . Type of Main. 
Maximum } Minimum Main ' Minimum . 
Main , : ‘ 
Day Day — Miles. 7 “4 Day, lb 
Cub. ft Cub. ft , + a per sq. in. 
2 4 | 
| 
Newcastle 10,177,000 | 4,363,000 24 3-2 | Inlet, 70 in. W.G. |65 in. W.G.) M.S. tubes. Long sleeve welded joints. 
Outlet, 32 in. W.G. | 90 in. W.G 
Rotherham (a) | 12 1} 3 Ib M.S. tubes. Long sleeve welded joints 
(d) 10 1} 5 Ib. } M.S. tubes. Long sleeve lead and yarn 
joints. 
Derby 3,750,000 | 2,500,000 15 154 4} Ib } C.1. spun pipes with Stanton Wilson 
12 joints. . 
Nottingham 2,178,000 | 1,503,000 12 10-92 3} Ib. to 4 Ib. M.S. tube with Long sleeve joints for 
welding. , . 
Glasgow 2, 400,000 972.000 18 6-007 | 27-3in. W.G 13-9in M.S. tube with Long sleeve joints for 
W.G., lead and yarn joint 


takings and coke-oven owners, and, generally speaking, 
the distances over which the coke-oven gas is distributed 
are relatively short. Fig. 1 shows the Derby system, 


by two 12-in. diameter mains, which join to form a 
l5-in. main conveying the gas to the Belper gas 
works. The gas is purified at the coke ovens, and is 
delivered at the gas works at holder pressure. From 
the holder, the gas is recompressed and delivered to 
the two manufacturing stations in the town of Derby 


two coke-oven plants supply practically the whole of 
the requirements of the area. It will be noticed that 








calorific value of the order of 1,000 B.Th.U’s per cub. ft. 
or rather more than double that of average town’s gas 
in England. Since distribution costs depend on the 
volume of gas transmitted, it can be seen that under 
identical conditions in the two cases the distribution 
costs per therm of natural gas must be one-half those of 
town’s gas, on the score of calorific value alone. 
Secondly, the value per cub. ft. of the natural gas 
used for power at the compressing station may be 
taken, as an outside estimate, at only one-half that of 
manufactured gas, and consequently the cost of com- 
pression of the natural gas delivered is much less than 
that of town’s gas. Thirdly, the natural gas is obtained 
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from the well at from 100 lb. to 200 lb. per square inch, 
whereas, manufactured gas is substantially at atmos- 
pheric pressure before compression. Natural gas, there- 
fore, may be transmitted long distances with reasonable 
distribution costs. It is clear that the developments 
of long-distance transmission in America are no 
criterion of the possibilities in Great Britain. There 
are lessons, however, which may be drawn from them 
and the engineering accomplishments merit close study. 
Perhaps, however, the most important conclusion is 
that any developments undertaken in Great Britain 
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coke-oven gas by the participating members of the 
groups, though certain districts in the Ruhr were also 
supplied with gas for domestic purposes, it received a 
considerable impetus by the formation, in 1928, of 
Ruhrgas A.G. This company has taken over and 
extended the original grid and proposes to collect all 
the surplus gas in the Ruhr district and supply the 
domestic and industrial requirements of gas, not only 
in the Ruhr itself, but over the greater part of Germany. 
Already, mains are laid from the Ruhr to Hamburg in 
the North, and towards the South through Cologne to 


been experienced during the recent depression in dis- 
posing of the metallurgical coke, which inevitably had 
to be produced in order to maintain the long-distance 
gas supply. From the point of view of co-ordination of 
coke production and gas disposal, there is much to be 
said for the utilisation of surplus coke-oven gas in steel- 
works, and industry generally, and for the production of 
town’s gas and domestic coke together, since in the 
first instance the demands for metallurgical coke and 
industrial gas are subject to the same “ prosperity 





factors,” whilst the seasonal demands for town’s gas 
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million cub. ft. of gas 
per annum. There are 
important factors in the 
German situation, differ- 
ing from those in Great 
Britain, which necessi- 
tate careful consideration 
if an analogy between 
the two countries is 
attempted. It may be 
noted that the Ruhr dis- 
trict is highly organised 
industrially, the owners 
of coke ovens and steel 
works being powerful, 
both technically and 
financially. The compre- 
hensive re-organisation 
of the coke-oven industry 
from 1926, which com- 
prised concentration of 
coking plants into large 
units, working at high 
efficiency as regards fuel 
consumption, resulted in 
a large increase in the 
amount of surplus gas 
being available, which it 
was imperative should 
find a remunerative out- 
let if the coke ovens 
were to be operated 
economically. There 
were no statutory restric- 
tions regarding the sale 
of gas by concerns other 
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than gas undertakings, 
such as are an integral 
feature of gas supply 
in Great Britain. In 
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should be orderly and comprehensive so that the 
maximum value, both technical and economic, will 
accrue to the community, which end can only be 
attained if the developments are initiated and carried 
through under some co-ordinating authority. 

The largest scheme in Germany is that of the Ruhr 
grid. Originally started before the war by the enter- 
prise of groups of owners of coke ovens and steelworks, 
and mainly directed to the more efficient use of surplus 








general, the German gas 
undertakings do not pro- 
duce gas as cheaply as in Great Britain, which is 
extremely favourablyjplaced in the matter of transport 
of coal, owing to the relatively short rail hauls and 
its all-embracing coast-line. The German gas industry 
was selling, per head of population, not more than 
one-third the corresponding figure in Great Britain, 
and consequently the market was far from saturated. 

The Ruhr Gas Company, as yet, has not attained the 
success anticipated at the outset, great difficulty having 








and domestic coke very largely coincide. The activities 
of the Ruhr Gas Company have brought into being 
various independent regional gas-distribution schemes 
of which that in the Magdeburg district may be men- 
tioned. In this scheme the surplus gas output of a new 
coke-oven battery at Magdeburg (after the heating 
requirements of the battery are satisfied) is distributed 
by three mains running north, south and west. The 
total length is approximately 220 miles; at present 
upwards of 32 million cub. ft. of gas per day are 
distributed. 

In Belgium, the most important grid is that of the 
Société de Distribution du Gaz, described by Evetts.* 
This grid comprises about 160 miles of main. The full 
capacity of the scheme is 30 million cub. ft. of coke- 
oven gas per day. Gas is collected from five coke-oven 
plants. It should be noted that this main runs through 
a very densely-populated industrial district and the 
coke ovens are spaced over a considerable proportion 
of its length; thus, the diameter of the main is small 
and pressures are low, both important factors leading 
to low distribution costs. In France, there is a fairly 
extensive system of mains lying between Valenciennes 
on the east and St. Omer on the west. About 9,000 
million cub. ft. of gas are handled by the system per 
annum. There is also a gas-distribution scheme in 
Holland connected with the coke ovens of the State 
Mines. 

Gas DistriBUTION SCHEMES IN ENGLAND. 

It is necessary to distinguish those schemes which 
come within the purview of this paper from the general 
distribution of gas to individual consumers. Distribu- 
tion, as normally understood in the gas industry, refers 
to the network of trunk mains and jsmaller mains 
which conveys the gas through the streets of the under- 
taking and to which the individual consumer’s services 
are connected. The gas distribution schemes which 
are dealt with in this paper comprise those in which 
large quantities of gas are conveyed from the point 
of manufacture to some other point where the gas can 
be introduced into mains such as those mentioned in 
the previous sections. For convenience, they may be 
grouped as follows :—1. Schemes for transferring bulk 
quantities of gas from one manufacturing station to 
another or to a gas-holder station. 2. Schemes for 
transferring bulk quantities of gas from a manufactur- 
ing station to the more remote parts of the area of 
supply, where they are introduced into the ordinary 
mains through governors. 3. Schemes for transferring 
bulk quantities of gas from coke ovens to gasworks. 
Certain schemes falling within the last-named category 
have already been dealt with, and it is now proposed 
to describe typical instances of the first and second 
groups. 

* “ Centralised Manufacture and Distribution of Gas in 
Belgium.” Gas Journal, 1933, vol. cii, pages 751, et seg 
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A careful study of the distribution system of ee 
Gas Light and Coke Company is of the utmost value, | 
not only for its extent, but from the fact that it is the 
exemplar of what the authors conceive could be the 
lines of development in other parts of the country. 
H. J. Escreet* has described in detail the gradual 
development of the distribution system. The area at 
present supplied by the company extends from South- 
end on the east in a continuous zone (with the exception 
of a break at Romford about 2 miles wide) to Staines 
on the west, a distance of about 67 miles (Fig. 3). The | 
total area is now over 500 square miles. The total 
number of consumers is 1,440,000, and the total annual | 
50,000 million cub. ft., i.e., | 


sales of gas amount to nearly 
nearly 20 per cent. of the total gas produced in Great 
Britain. The heat value of this gas is equivalent to 
nearly one-half of the total heat equivalent of the 
electricity produced in this country. 

The Gas Light and Coke Company is an amalgamation 
of a large number of gas undertakings. Since 1870, 
15 additional undertakings have been absorbed. In that 
year, the Beckton manufacturing station was inaugu- 
rated, conveniently placed on the River Thames for 
expansion and for the reception of cheap coal, sea-borne 
from Durham. The gas from Beckton was originally 
delivered under holder pressure of about 6 in. water- | 
gauge to their works in the City by 48-in. and 36-in. 
ordinary cast-iron mains, As the area of the company 
developed by the absorption of other undertakings, a | 
of selection of manufacturing stations was | 
commenced. Certain of the manufacturing stations of | 
the absorbed undertakings were retained and extended | 
or reconstructed. Others were closed down, the holders | 
only being retained, 


proc cas 


The manufacturing capacity was | 
re placed by connecting the holders to the Be« kton main 
and increasing the manufacturing capacity at Beckton | 
accordingly. Those manufacturing stations which 
were retained have also been connected to the Beckton 
main. Thus, the whole of the area west of Beckton is 
supplied partly by the gas made at the manufacturing 
stations, the deficiency being supplied by drawing on 
the Beckton main. The Beckton gas is introduced 
into the street mains either by filling the holders at the 
various holder and manufacturing stations, or directly 
at selected points through governors. The control of 
the whole system is exercised from a central point. 
The additional carrying capacity of the Beckton mains 
has been obtained by increasing the inlet pressure at 
Beckton to 74 in. water gauge (2} lb. per square inch). 
Further help in supplying the extreme western end of 
the district is obtained by re-pumping the Beckton gas 
at Fulham. 

Superimposed on this medium-pressure system are 
local high-pressure systems at Richmond and Wood- 
ford, whilst a third, at Pinner, is in progress of con- 


struction. These systems are designed to overcome 
local difficulties in supply; the pressure used at 
Richmond is 4 lb. per square inch, and at Woodford 


13 Ib. per square inch, and the Pinner system is designed 
to use initial pressures of 11 Ib. per sq. in. In essence, 
the function of these local systems is the same, namely, 
the manufacturing stations at these three points having 
been closed down, the Beckton system has been 
extended, the gas from which is compressed and dis- 
tributed for the needs of the particular district. The 
sparsely-populated district 
east of Beckton has brought other problems. This | 
district as far back as 1913 was laid out with a high- 
pressure gas system in which pressures up to 40 |b. 
per square inch were used. The manufacturing station 
was at Grays, and a number of villages extending over 
a considerable area were supplied by high-pressure gas. 
This system somewhat different from the others 
already mentioned, inasmuch as individual consumers 
are connected directly to the high-pressure main, each 
premises being fitted with a suitable 
Of the three former manufacturing stations 
in this eastern territory, one remains as such, 
namely, Southend. Grays has been connected by a 
main about 13 miles long to Beckton, whilst Brentwood 
has been connected to the Grays high-pressure system. 
The high-pressure gas-distribution system in Bir- | 
mingham was commenced in 1910, being one of the 
earliest examples in Great Britain. Its object was 
threefold, viz., to aid the low-pressure’ mains, to enable 
extension of high-pressure street and shop-window 
lighting to be carried out, and to afford a supply of 
industrial gas under prewsure. The industries of Bir- | 
mingham are peculiarly fitted for obtaining the utmost 
advantage of town’s gas supplied under pressure, and 
large quantities of gas are now consumed in this way. | 
The gas supplied under high pressure is compressed to | 
12 Ib. to 15 1b. per square inch, and is taken by means of in 
| 





recent absorption of the 


consumer's 
governor. 
only 





9. in. and 16-in. mains to the centre of the city, 
as shown in Fig. 4. 

From this point there is laid a series of mains through 
the central streets and through the north-west indus- 


* “ Distribution at High and Medium Pressures in in the 
Area of Supply of the Gas Light and Coke Company. 
r », pages 454, 


Gas Journal, 1932, vol. exevii. et seq. 


| from the centre of the city, 
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trial district. The gas passing through these mains is 
used entirely for industrial purposes and for high- 
pressure street and shop-window lighting. This also 
applies to the other group of mains running independ- 
ently on the north-west side of the gasworks. Midway 
between the gasworks and the centre of the city the 
main high-pressure line is tapped and a 12-in. main some 
5 miles in length is taken to an important and extensive 
residential and industrial suburb in the south-west 
of the city. Here the high-pressure supply is connected 
to the ordinary low-pressure mains through governors, 
whereby the high-pressure supply is available for rein- 
forcing the low-pressure supply as and when necessary. 
The 12-in. main is tapped at two points about a mile 
whence 9-in. and 12-in. 
mains run west and south-east, respectively, for the 
purpose of reinforcing the low-pressure supplies to 
rapidly growing residential suburbs. The carrying 
capacity of the reinforcing main is being increased by 
running a 16-in. and 12-in. main in parallel for the 
first 14 miles of its length. The total length of high- 
pressure mains 29 miles, and the quantity of gas 
handled amounts to 650 million cub. ft. per annum, 
of which about 40 million cub. ft. are sold as high- 
pressure gas directly to consumers (mainly industrial), 
the remainder being used primarily for reinforcing the 
ordinary low-pressure supply. 

In the First Report of the National Fuel and Power 
Committee.* the desirability of a survey of the possi- 
bilities of the utilisation of the large volumes of surplus 
coke-oven gas for town’s purposes was pointed out. 
A definite recommendation was made that an area 
lying between the Humber and Liverpool, and between 
Leeds and Birmingham, should be investigated under 
the auspices of the Government. The Departmental 
Committee Area Gas Supply was constituted for 
this purpose. After a careful study of the available 
facts, the Committeet came to the conclusion that a 
general scheme covering the area indicated was not 
justified, but proposed that a network of mains should 
be undertaken which would collect gas from 19 coke- 
oven plants in the area between Barnsley and Sheffield, 
and distribute this gas, which was estimated ultimately 
to reach a figure of 80 million cub. ft. per day, within the 
Sheffield and Rotherham area. The main justification 
for this proposal lay in the large potential demand for 
gas from the iron and steel industry. 

Two proposals for carrying out this recommendation 
have been before the industry, namely, a gas grid 
owned by the coke-oven owners and, alternatively, 
an extension under statutory control of the powers 
of the Sheffield Gas Company, who already had been 
active in purchasing considerable quantities of coke- 
oven gas. The negotiations culminated in the Sheffield 
Gas Acts and Order of 1929 to 1934, whereby the power 
collect and sell coke gas for domestic and 
industrial purposes over a considerable area has been 
vested in the Sheffield Gas Company. By 1929, the | 
Sheffield Gas Company had connected to four | 
coke ovens and since that time two additional coke- 
oven plants have been linked up. Additional mains 
are at the moment under construction, whereby 
further coking plants will deliver their surplus gas into 
the general network of mains. It may be anticipated 
that in the near future the iron and steel industry in 
the Sheffield area will have an ample supply of coke- 
oven gas at reasonable prices, the technical and 
economic advantages of which are undoubted.t 
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Launcn or H.M.A.S, “ Sypney.”’—The launch of the | 
cruiser Sydney, which Messrs. Hunter and Wigham | 
Richardson, Limited, are constructing for H.M. Austra- 
lian Navy, took place on September 22, at the Wallsend- 
upon-Tyne shipyard of the builders. The which 
has a displacement of 7,000 tons, was ordered as H.M.S. 
transferred the 


Swan, 


vessel, 


Phaeton, but was subsequently to 

Government of the Commonwealth of Australia and | 
renamed H.M.A.S. Sydney She has a length between | 
perpendiculars of 530 ft. and a beam of 56 ft. 8 in. in | 


general design and equipment she belongs to the modified 
Leander class of the 1932 programme, and, in addition 
to her complement of guns and torpedo tubes, will carry 
amidships a catapult for launching seaplanes. The main | 
propelling machinery is being built by Messrs. The 
Wallsend Slipway and Engineering Company, Limited. 
The vessel has four propellers driven by geared turbines 


aggregating 72,000 s.h.p., steam being supplied by oil- | 
fired water-tube boilers, also built by Messrs. Wallsend 
Slipway. The first Sydney in our Navy List was a| 


survey ship built at Deptford in 1813, and the second 
was the 5,400-ton light armoured Australian cruiser | 
launched at Govan in 1912. She fought and destroyed | 
the German cruiser Emden on November 9, 1914; was 
present at the surrender of the German fleet in 1918 ; 
after returning to Australian waters in 1919, she was | 
broken up in 1929. 


* Report of National Fuel and Power Committee, 1928. 
Cmd. 3201. H.M. Stationery Office, page 29. | 

+ Report of the Departmental Committee on Area Gas 
Supply, 1930. H. M. Stationery Office. 

t Koopman. “ Utilisation of Coke-Oven Gas.” J: Inst. 
Fuel, 1934, vii, page 245. 


|at its normal rating of 6} kW. 
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EXPERIMENTAL ELECTRO- 
MAGNET. 


Wuat is claimed to be the largest electro-magnet 
ever made in this country for purely experimental! 
work has recently been completed at the Trafford 
Park Works of the Metropolitan-Vickers Electrica! 
Company Limited, to the order of Professor A. Blackett 
of the University of London. While it is true that ther 
are magnets in existence which give a more intens 
magnetic field over a short air gap of small area for a 
short time this magnet will generate a flex density of 
10,000 gauss continuously in an air gap 15cm. long 
between. pole faces 25 cm. in diameter, when working 
This power can bi 


LARGE 


increased to 
flux density is increased by 25 per cent. 


25 kW for special purposes, when thx 
In order to 








obtain these flux densities 122,500 ampere-turns are 
necessary on the normal rating, at 245,000 ampere-turns 
on the higher rating. 

The complete magnet, a view of which is given in 





| the accompanying illustration, weighs 11 tons and is 
|excited by specially designed coils which are wound 


in flat sections. The gap between the pole faces can be 
varied from zero up to 20 cm. by a screw mechanism and 
the heat generated is dissipated by air drawn through 
the enclosing casing. The magnet is mounted on small 


roller wheels, so that it can easily be moved about 
without the assistance of cranes or other lifting 
mechanism. It is to be used to measure the deviation 


| of cosmic rays in the magnet field and has been designed 


from data collected in the Company’s Research Depart- 
to give exactly the required characteristics. 
The exciting current will be controlled from a switch 
panel on which means for varying the strength of the 
magnetic field are mounted. Arrangements are also 
made for preventing the rise in voltage, which occurs 
on breaking the contacts due to the highly inductive 
load. 








CaNADIAN AsBEsTOs.—During the twelve months 
ending June 30, exports of Canadian asbestos totalled 
93,888 tons, against 48,472 tons during the preceding 


twelve months. 


INsTITUTE OF FuEL.—As already announced, Sir John 


















Cadman was elected president of the Institute of Fuel in Ac 
April, and was to have taken office in October. It bac 
was originally arranged that he should deliver his presi- his 
dential address in London on October 17, to be followed by 
by the Melchett Lecture and presentation of the Melchett . 
Medal at the annual dinner in the evening of the sam« dy1 
day. After postponing this date on account of changes Jar 
in Sir John’s arrangements, it has now been finally decided, \ 
with his concurrence, to postpone his term of office as ’ 
| president until the year commencing October, 1935 Its | 
Sir Harry McGowan, K.B.E., has been approached in his pro 
place and has consented to become president, his tern rad 
commencing this month; he will give his presidentia I 
address in London, at 11.30 a.m.on November 12 yo So 
Melchett Lecture will be delivered by Dr. Bergius at 2. alth 
p.m. on that day, and this will be followed by the annua abo 
dinner at the Connaught Rooms, Great Queen-street in 
W.C.2, at 6.45 for 7.15 p.m., the Melchett Medal being te 


presented to Dr. Bergius immediately after the dinner 
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the short circuiting of its elements by a thin sheet 
presage siprpcvien paler gsirina | of tissue paper placed between the bar and the pile. 
By Professor E. G. Coker, D.Sc., F.R.S., M.Inst.C.E. The kind of result so obtained is shown by a tem- 
Tue interest which many engineers showed in | perature curve, Fig. 1, observed in this way from a 
thermo-elastic apparatus and the stress measure- | steel bar 20 in. by j in. in cross section under a load 
ments made therewith as exhibited recently | gradually increasing to 16,000 lb., as described in an 
at the conversazione of the Institution of Civil | early paper.* It will be seen that a considerable time 
Engineers, leads to the belief that a brief descrip- | elapsed before the galvanometer attained to its 
tion of the primary features may prove useful. | maximum reading, and this illustration brings out 





value, ¢ is the time, and k is the exponential constant. 
The elimination of conduction and radiation by 
this correction then gives a second curve, in which 
the corrected deflections D of the galvanometer are 
proportional to the applied stress. Even at this 
period it was possible to find stress distributions in 
beams and columns, and to prove that the failure 
of the thermodynamic property coincided with the 
elastic limit,* but as all the measurements were 
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clearly the practical difficulty 
which existed then, that the 
thermo-piles obtainable were 








Fie. 5. 


Actually, the principles are quite old, for so far 
back as the time of Joule we find accounts of 
his measurements of the thermal changes produced 
by stress and their agreement with the thermo- 
dynamic relations of Lord Kelvin and his brother 
James Thomson. 

When a material such as steel is stretched within 
its elastic limit, its temperature is slightly lowered, 
provided the operation is performed so quickly that 
radiation and conduction have no time to bring 
about equilibrium with its surroundings, and 





although the change is small and only amounts to 
about 0-02 deg. C. for a stress of one ton per sq. | 
in., yet this is easily measurable with a galvano- 
meter coupled to a bismuth-antimony pile pressed 
against the surface of the bar, and prevented from | 





so sluggish in their action 
that it was necessary to load 
materials of engineering shape 
comparatively slowly in order 
to obtain readings of stress intensity capable of 
correct interpretation. During this time, how- 
ever, conduction and radiation are going on, 80 
that the reading D, is not the true measure of the 
stress in the bar, which is some higher value found 
by observing the law of change in the tail of the 
curve with the load kept on. Experiment showed 
that this latter part of the curve followed an experi- 
mental law of decay of the form ¢~*t, and that the 
true values D for the earlier parts of the curve are 
given by D = D, (1 + 4), where D is the measured 








subject to these somewhat large corrections, it was 
clear that considerable improvements in the experi- 
mental apparatus and technique were necessary for 
any real progress to be made. 

It is of the greatest interest that this advance has 
come from an entirely different field of research, 
viz., that on nerves and muscles, in which Professor 
A. V. Hill, F.R.S., has played so notable a part, 
and it is owing to his kindness in loaning the special 
physiological apparatus he uses, foran engineering 
research on stress distribution, and also advising 
during its progress, that it has been possible to 
proceed farther. The difference between old and 
new experiments may be conveniently illustrated 
by some experimental results obtained on a brass 
tension member of cross section 14 in. by 4 in. when 
loaded up to 1,000 Ib. Two consecutive experi- 














mental curves are given in 
Fig. 2 for the same loading, 
as obtained by my assistant 
Miss Grimshaw, and, as will be 
seen from Fig. 2, they are 
nearly alike. 

The thermopile and galvano- 
meter used are now of such 
a construction that a nearly 
true maximum reading can 
be obtained in three or four 
seconds, and the correcting 
factor becomes so small that 
its influence on a set of results 
of various stresses is negligible. 
It is, in fact, quite possible 
with the couples and galvano- 
meters now available to follow 
the changes of temperature in 
a bar under an oscillating load 
of moderate frequency, as is 
shown in the photograph, 
Fig. 3, for a steel tension 
member subjected to a variable 
pull applied by the action of a 
vibrating spring. 

It is of interest to examine briefly the relations 
of the physical quantities involved. It can be 
shown from the laws of thermodynamics that if 
T is the absolute temperature, a the linear coefficient 
of expansion of the material, k its specific heat, 
and p its density, that the change of temperature 
8T produced by a tensional stress p is given by the 
relation 
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where C is a constant readily calculated. The 
coefficient of expansion a is of chief interest, since 
the change of temperature, owing to load, varies 
linearly with respect to this, while the density and 
specific heat follow a corresponding inverse law. 
As nearly all materials have a coefficient of expan- 
sion, it follows that this form of stress measurement 
has a very wide field of application. A notable 


—isiT=C 





*“The Relation of Thermal Change to Tension and 
Compression Stress with an Account of some Experi- 
ments on Impulsive Stress,”’ by Professor E. G. Coker and 
C. M. MeKergow. Transactions of the Royal Society of 


*“ The Measurement of Stress by Thermal Methods, 
with an Account of some Experiments on the Influence 
of Stress on the Thermal Expansion of Metals.” 


By 
Professor E. G. Coker. Transactions o 








Canada, vol. x, section III, 1904. 
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Society of Edinburgh, vol. xli, part II (No. 29), 1904. 
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exception is the alloy Invar which has no coefficient 


of expansion. It is also worthy of remark that 
the measurements are quite independent of Young’s 
modulus and Poisson’s ratio. 

From the form of the thermo-elastic equation it 
seems safe to infer that in cases of plane stress the 
thermal indications will be proportional to the sum 
P + Q of the principal stresses, and this has been 
verified experimentally in one case of this kind 
by examining the (P + Q) stresses in an eye-bar 
and comparing the result obtained with those 
from photo-elastic measurements. Both sets of 
results are found to be in almost perfect 
agreement. From this it seems probable that, 
in cases of three-dimensional stress, the thermal 
indications will prove to be proportional to 
the sum P + Q + Rof the principal stresses at 
a point. An illustration of a possible application, 
to domes was shown at the conversazione in which 
for convenience, a hemispherical bow! of vulcanite 
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was loaded centrally and a thermopile applied to 
any given point A to measure the principal stresses 
P and R, while to separate these values an extenso- 
meter was used to measure the change in diameter 
of the circles along which R acts, and so infer this 
stress. The thermo-couple and extensometer 
exhibited as shown in position in Fig. 5, and, as 
will be seen, the latter consists of a pair of wooden 
levers pivoted together, and with their outer ends 
somewhat curved to go round the dome in any 
position. In this manner any diameter of the 
equatorial circles can be measured under load by 
the deflection of a pivoted mirror on one lever and 
operated by an Invar bar pivoted on the other leg 
with its outer end engaging with a lever carried by 
the axis of the mirror. These measurements allow 
of the evaluation of the principal stresses at a 
point on the surface of the dome. 

Another application relates to the changes of 


temperature produced by applying pressure to | 


liquids. Just as in gases, adiabatic compression 
raises the temperature, and although the effect is 


small in liquids, it is not difficult to measure even | 


with a single couple. It has been shown in this 
way that the change in temperatures of water is 


proportional to an applied pressure up to 1,500 lb. | 


per sq. in., the limit of the gauge used. The 
apparatus exhibited is shown in Fig. 6, in which 
there will be seen a small container with a single 
couple to which pressure is applied by a screw 
pump and measured by an ordinary Bourdon gauge. 
Except in this last experiment, where the couple is 
of the simplest kind, the thermopile is of a some- 











| what elaborate nature and of the Moll type, which 
|differs in principle from usual forms Thus in a 
usual scheme, Fig. 7, where dissimilar metals A and 
B are joined together to form junctions in series, 
one set C is under the influence of the change of 
|temperature, here termed hot junctions, while the 
|other set D is kept at a uniform standard tempera- 
ture, often that of melting ice. In the Moll type 
‘of thermopile used here and made by Messrs. 
Cambridge Instrument Company, Limited, these 
conditions are not observed, for now bothsetsof junc- 
tions are exposed to the same change of tempera- 
ture from a radiating surface a short distance away, 
provided by the stress condition induced by load. 
| The difference of temperature between the two sets 
of junctions is established by securing the “ cold ” 
junctions to comparatively heavy copper blocks 
which have such great conductivity that they are 
not influenced by the temperature change. The 
|scheme of the arrangement is shown in Fig. 8, in 
which A and B are thin wires joined at C and 
connected to comparatively large copper blocks at 
D and E. The grouped system of junctions is 
carried in a Bakelite container F. A face view of 
one of these thermopiles showing the actual arrange- 
| ment of the junctions is reproduced in Fig.9. The 
junctions are assembled in a comparatively thick 
| brass disc let into this Bakelite thimble, the edge of 
which is pressed against the material under examina- 
tion, while the junctions are a small distance away 
from the surface understress. The cold junctions are 
connected to copper pegs let into the disc and arranged 
along circular ares. Although all the junctions are 
thus exposed to the same minute changes of tempera- 
tures due to stress, the highly effective conducting 
properties of the copper pegs practically keep the 
cold junctions at the temperature of the brass disc, 
leaving only the central hot junctions to be affected 
by the change of temperature of the stressed body. 
This is a most convenient arrangement, for it is 
impossible to short circuit the thermopile, as 
sometimes happens with those acting by contact, 
with metals. Their rapid response to changes of 
| temperature is remarkable, while their sensitiveness 
| is such that differences of temperature of 0 -00001 deg. 
C. can be detected and measured with the aid of 
|a Moll galvanometer of the type used in physio- 
logical researches on nerves and muscles. 
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Factory Administration and Cost Accounts. EDWARD 
T. ELsourne. Students’ Edition. London: Longmans, 
Green and Company, Limited. [Price 25s. net.} 

Fundamentals of Industrial Administration. By Epwarp 


T. Exsovurne. London: Macdonald and Evans, 
8, John Street, Bedford-row, W.C. [Price 12s. 6d. 
net.] 


, 
|THe number of books, the titles of which indicate 


| that the subject-matter is costing or administration 

|is nearly legion, but the number of really useful 
books on these subjects is relatively small. So 
much has been published under these heads that is 
either misleading, if not useless, that we have felt 
compelled, repeatedly, to call attention to this 
unsatisfactory state in these columns. It is a 
pleasure, therefore, to notice two books so practical 
and well informed as those which are the subject 
of this review. Mr. Elbourne needs no introduction 
to the student or the expert in works administration, 
his work is too well known, and at the present time 
a series of articles from his pen dealing with this 

| subject is appearing in our columns. 

Factory Administration and Cost Accounts is now 
in its fourth edition, and issued at a reduced price 
especially for the use of students who are preparing 
for the examinations of the Institute of Mechanical 
Engineers, or for cost and works accountants. It 
is so well known, being regarded by many indus- 
trialists and accountants as the standard work of 
reference on the subject, that we need do no more 


the former edition at a reduced price. That this 
will be welcomed by students and others is practically 
certam. 

In Fundamentals of Industrial Administration 
we find a book as practical and useful as its com- 
panion, but dealing more generally with the funda- 

| mentals of industrial administration. It is divided 


than mention that, apart from a new preface, it is | 





into two parts: ‘‘ A,” ‘ General Considerations,” 
in which, in 12 chapters, the growth of indus- 
trialisation is treated ; and “‘ B,” “‘ Conduct of the 
Industrial Undertaking,” also given 12 chapters. 
Part “‘ A” will be found interesting by the sociolo- 
gist as weil as the industrialist. The growth of 
industrialisation is traced from the times of the 
Normans, through the Merchant and Craft Guilds 
with whom “the real beginnings of English com- 
mercial development and prosperity may be found,” 
through the times when the industrialism of to-day 
was born. A brief historical survey of the textile 
and engineering industries is made, as well as of 
transport and communications. In this the salient 
events and facts are noted, and this chapter is 
likely to be found very useful, especially by the 
student. Another equally valuable chapter 
entitled ‘‘ The Scope of Modern Industry.” In this, 
interesting figures are given under their respective 
heads of the distribution of factories and employees 
and the value of output per person, information 
rarely collected and available, usually, only in 
“Blue books.” To the uninformed student 
Chapter IV, on “‘ The Origin and Development of the 
Commercial System,” will be found especially 
instructive. The commercial, financial and com- 
pany aspects are then dealt with, including the 
law affecting these. 

In Part “ B” the conduct of the industrial under- 
taking is considered. Here the author deals with 
every conceivable phase of administration and 
management. In the first place, production policy 
is considered, the difference between jobbing, 
batching, and mass-production work being defined ; 
standardisation and its effect on production; 
quality of material and workmanship ; the guidance 
and control of production; works lay-out and 
management. 

The sales problem—and a veritable problem it is— 
is then dealt with under the heading of “‘ Organisa- 
tion and Distribution.” This is a chapter many 
sales departments could study with advantage ; 
sales policy and sales management are not the 
strongest points in many industrial undertakings. 
Whatever may be the reason, the recovery of 
industry is more a matter of selling than of manu- 
facture. Either the goods are waiting or the works 
are waiting for orders. The questions of research, 
costing, accounting, control of expenditure, and 
the use of statistics and graphs are all effectively 
discussed. The subject-matter of this chapter last 
mentioned deserves particular attention. Quite 
commonly a wealth of information is collected in 
most works for costing and other purposes, but 
only too frequently to be largely wasted. Ifsuitably 
graphed, this can be made most helpful by giving 
a general picture of expenditure, value of orders, 
trends, whether upwards or downwards, not 
readily obtained by any other means. There are 
also chapters on office organisation, general manage- 
ment, and the human factor. 

The two books are to be thoroughly recommended. 
Probably the author’s name is the best known of 
any in connection with industrial administration, 
and perusal of both books, as well as confirming that 
reputation, will give their readers an excellent grasp 
of what the organisation, administration, and 
management of a works involves. The books are 
well printed in easily read type, and thoroughly 
well indexed. In Factory Administration and Cost 
Accounts there is a large number of useful specimen 
forms, while at the end of Fundamentals of Indus- 
trial Administration there is a useful table giving 
dates of outstanding events of industrial interest 
as well as a valuable bibliographical index. It 
should be mentioned that the author has been 
assisted by Mr. K. B. Elbourne, B.Com. (Lond.), 
F.I.1.A., and Mr. P. J. Amer. 
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Technical Gas Analysis. By Grorce Lunor, Ph.D., 
Dr. Ing. Revised and Rewritten by H. R. AMBLER, 
Ph.D., F.1.C., London: Gurney and Jackson. [Price 
21s. net). 

ORIGINALLY written in German, Lunge’s manual 

has been regarded as a classic; now we have 

another edition completely revised and expanded, 
incorporating all recent developments. The new 
edition is characterised to a considerable extent by 

British practice. The imposing array of experts 

who have advised on the text appearing in the 
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various sections is an assurance that accuracy and 
the highest technical knowledge has been drawn 
upon to the fullest possible extent during the 
revision. In general excellence and comprehensive- 
ness the present edition is a marked advance on 
the original as a standard work on gas analysis. 

It is only within comparatively recent years 
that the technique of gas analysis has found any 
general application for industrial purposes and 
one of the remarkable features of technical gas 
analysis is the high degree of skill and accuracy 
which has been attained. The value of the informa- 
tion obtained by the application of technical gas 
analytical methods is assuming considerable import- 
ance in various industries, particularly in relation 
to heat efficiencies during the combustion of fuel, 
in the production of chemicals which involve 
catalytic reactions and in the study of safety 
measures in coal mines. 

In the study of gas analysis, the greatest progress 
is recorded in the application of physical methods, 
to which a special section has been devoted in the 
present edition. The wide technical importance 
of these methods is due very largely to the rapidity 
and simplicity of the technique involved and in 
view of such, they are finding increased application 
in the routine control of simple gas mixtures. In 
general, physical methods are only applicable to 
binary mixtures of known qualitative composition, 
and consist of those which depend on (1) volatility 
or degree of absorption, and (2) on the accurate 
determination of the physical constants of the gas 
mixture, such as density or refractivity. An 
important application of the absorption of gases by 
charcoal or silica gel is the separation of helium 
from other gases. At the temperature of liquid air 
all gases, except helium, neon and hydrogen, are 
so finely absorbed by charcoal, that they are not 
removed at all by evacuation. Silica gel appears 
to have the advantage that it does not loose its 
power of absorption and need regeneration in the 
same way as charcoal. Other physical methods 
which have found some application are those of 
static column, effusion and thermal conductivity. 
An interesting apparatus based on the fact that the 
velocity of sound is proportional to the square root 
of its density has been devised for indicating the 
presence of particular gases in coal mines. Various 
electrical methods of gas analysis have been 
developed, mainly in connection with inert gases. 
A well-written section is devoted to flue gas analysis, 
the importance of which lies in the fact that it 
provides information needed to control the com- 
bustion of fuel in boiler furnaces. A smoke indicator 
has recently been devised, working on the principle 
of the optical pyrometer. 

This volume is a notable addition to the literature 
devoted to the technical aspects of gas analysis, and 
should be studied by all interested in the advance- 
ment of the sciences bearing upon the subject. 





The Operation of Motorship Auxiliary Machinery. Vol. I. 
By Jonn Lams, M.[.Mar.E. London: Charles Griffin 
and Company, Limited, 1934. [Price 12s. 6d. net.] 

THERE are few people to-day who have not travelled 
some distance by water, and, thanks to the ubiquity 
of the motor car, the veriest layman has some inkling 
of the essentials of engineering. Even so, the old 
view, that the sea-going engineer is little more than 
a mere engine-driver, is an unconscionable time 
a-dying. Indeed, the engineers of small craft, such 
as tugs, are quite commonly known as “ drivers,” 
despite the fact that the engine-rooms of some 
modern tugs rival in complexity those of many 
ocean-going vessels, and require a correspondingly 
high standard of competence in operation and main- 
tenance, 

The correction of popular misconceptions is no 
part of Mr. John Lamb’s purpose in writing his book 
on motorship auxiliary machinery, but it is not 
possible to study this very practical manual without 
becoming increasingly conscious of the demands 
that modern developments lay upon the marine 
engineer, compared with the knowledge that was 
amply sufficient only a few years ago. The present 
volume is the first of two, and treats of auxiliary 
oil engines, air compressors, turbo-blowers, steering 
gears and telemotors, hot-bulb oil engines, electric 
lighting and deck machinery, and oil purification. 


The second volume, it is stated, will deal with liquid 
fuel firing and boiler management, waste heat 
recovery, reciprocating and rotary pumps, refrigera- 
tion, steam engines, evaporators and condensers, 
telephones, storage batteries and electrical testing, 
telegraphs and other indicators, the gyro-stabiliser, 
gyro-compass, and gyro-pilot, and miscellaneous 
accessories. Not even then will the tale really be 
complete, for no discussion appears to be contem- 
plated of “ hotel” equipment ; yet, in the laundry 
of the Empress of Britain, for example, there are 
between twenty and thirty machines. 

We have commented before upon the author’s 
abilities as a technical writer. His style is direct 
rather than polished, but bears the impress of ex- 
tensive experience; and although he has drawn 
upon makers’ catalogues for many of the illustra- 
tions, he avoids the common tendency to rely unduly 
upon the same sources for the accompanying text. 
The procedure adopted is practically uniform 
throughout the book. First, the apparatus is briefly 
described and its operation explained ; then follows 
a note of the most probable causes of irregular 
functioning, to which may be added any special case 
of trouble occurring within the author’s own experi- 
ence. Finally, the appropriate cure is outlined. 

The method is effective, and in general no words 
are wasted ; but fewer still would be required if use 
had been made of the “‘ family tree ” type of trouble- 
tracing diagram. It is admittedly laborious to 
construct in the first instance, except in the simplest 
cases, but its utility as a means of rapid elimination 
fully justifies the initial expenditure of time involved. 
The importance of system in locating hidden defects 
is implied rather than specifically emphasised in the 
course of this book; the “family tree”’ diagram 
practically enforces system on the part of those to 
whom it may not be second nature. 

Points inviting criticism are mainly of the minor 
orders, such as the persistent misspelling of 
“* Williams-Janny ’’ whenever the Williams-Janney 
gear is mentioned, and the extreme crudity of a few 
of the smaller illustrations ; Fig. 99 illustrates both 
shortcomings. Rather more serious, however, are 
the statements on page 250 on the subject of oil 
films in bearings, which should be revised in a future 
edition. The thickness of an oil film depends upon 
other factors besides “‘the tension between the 
particles of the oil, and the pressure pressing the 
metallic parts together.”” Such an observation, by 
ignoring the effect of the relative velocity and shape 
of the parts, and the viscosity of the lubricant, 
almost amounts to a direct incitement to put a 
heavier oil into a heated bearing, when the real need 
is for a lighter one. In a book of this kind there is 
no occasion for an elaborate treatment of the theory 
of plain bearing lubrication, but the theory is now 
well established, and those features of it that an 
operating engineer can readily apply might, with 
advantage, be more clearly indicated. 





The Elements of Reinforced Concrete Design. By HappoNn 
C. Apams. London: Concrete Publications, Limited. 
[Price 6s. net.] 

A CONSIDERABLE experience has preceded the 
writing of this book, the author having more than a 
nodding acquaintance with the needs and difficulties 
of students. It is written as a text-book and con- 
tains a fairly thorough analysis of the principal 
problems in reinforced concrete design, and at the 
same time, by well-chosen examples, indicates to 
the reader their practical application. In some cases 
the theoretical basis of things is studied more fully 
than is usual in practice, but this is done deliberately 
in order to encourage the student first to understand 
the underlying principles. This accomplished, the 
reader will feel justified in resorting to graphs and 
other aids to lessen his mathematical labour. 
In some respects the early chapters, dealing with 
simple bending and shear, will interest any student 
of mechanics. The flavour of reinforced concrete, 
however, soon appears and one realises that the aim 
has been to make the book as self-contained as 
possible. The opening paragraphs in most chapters 
begin gently and are quite easy to follow; but the 
pace is accelerated a little too abruptly and may 
dishearten the student whose reasoning is slow. 








the use of “influence lines” is dealt with clearly 
with the aid of excellent graphs. This problem of 
determining the effect, on one section of a continuous 
member, of loads placed at another section, is one 
that calls for somewhat difficult mathematics. How- 
ever, with the help of influence lines this effect may 
be readily determined whether it be a question of 
shear, bending or of stress. 

After an interesting chapter on concrete aggre- 
gates, cement, proportions, mixing, water content, 
&c., the author proceeds to deal with design, using 
the Ministry of Transport permissible concrete 
stresses as a basis. 

The reader is warned that there are such things as 
initial stresses, temperature changes, and plastic 
yield, but is recommended to ignore them at first 
and make himself thoroughly acquainted with the 
general principles. These are introduced, as they 
should be, by an explanation of the derivation of 
formule. In most books it appears to be necessary 
to give this explanation, largely because no standard 
system of notation and symbols has been estab- 
lished. It would, surely be an immense advantage 
if all text-books adopted the same method. The 
present freedom in this respect certainly complicates 
the matter and bewilders the student. 

Once having become accustomed to the author’s 
notation, however, the examples which follow call 
for no very special concentration—a tribute to the 
way they are presented. These examples include 
simple and continuous slabs and beams, T-beams, 
columns, column footings and retaining walls. In 
several instances it is pointed out that the complete 
calculations given are unlikely, in practice, to be 
explored in full, owing to the reliance normally 
placed on experience and common sense. 

One is impressed by the care that has been taken 
to employ clear arguments expressed in simple 
language, but this patient restraint on the part of the 
author appears to give way in one or two places and 
the more unwary reader may find himself with his 
feet off the gound for a little while, having perhaps 
missed an important step in the argument, which is 
never quite clear to him afterwards. 

A most useful glossary of terms completes a 
volume which should become a book of reference 
as well as a text-book, 


The Design and Construction of High-Pressure Chemical 
Plant. By Harotp Toncur, A.M.I.Mech.E., 
A.M.1.Chem.E. London : Chapman and Hall, Limited. 
[Price 30s. net.] 

TxeE developments which have taken place during 

the present century in the technique of high-pressure 

operations have rendered a Imowledge of the 
principles involved in the design and construction 
of plant for carrying out such operations of great 
importance. The practical man will find in this 
volume extensive practical data, connected as well 
as possible with the theory, and incorporating the 
results of much actual experience of high-pressure 
chemical plant extending over a number of years. 

The chief problem confronting the author of a book 

on this subject is to classify into a composite whole 

the diversified and often apparently contradictory 
data at his disposal. This difficulty has been over- 
come with a considerable measure of success by the 

present author. The great merit of the book as a 

whole is that chemical engineering and a chemical 

point of view are combined with a practical experi- 
ence of high-pressure technique, a combination 
which is not too common in this field. The trend of 
modern developments in industrial chemistry 
indicates that an increasing use is being made of 
compressed gases in the synthesis of organic com- 
pounds, and in such operations, ammonia, carbon 
monoxide and the volatile olefines are playing 
important réles. Autoclaves are now being con- 

structed in which pressures ranging up to 300 

atmospheres may be developed without exceptional 

risk, providing that the temperature conditions 

attained are not excessive. Above about 350 deg. C. 

special attention and study is necessary, as under 

these conditions even heat-resisting steels are liable 
to deteriorate in tensile strength after continued 
service. From the preliminary results of research 





work now in progress, there are some indications 


The theory of simple bending and shear, in freely | that by means of further study of high-pressure 
supported and continuous beams, is discussed and | reactions, the application of more efficient catalysts 
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may lead to the carrying out of many chemical 
reactions at considerably lower pressure conditions 
than those which are utilised at the present time. 

After giving an admirable historiea] survey of 
the subject, Mr. Tongue proceeds to discuss the 
actual design of laboratory and large-scale com- 
pressors and high-pressure gas-circulating pumps, 
such as are used in high pressure gas-circulating 
plants. The desirability of stage compression and 
intercooling is considered, and a detailed description 
given of various high-pressure machines, each with 
its own characteristics and novelties im design. 
The chapter dealing with the applications of high 
pressure in modern industrial chemistry in the | 
separation and purification of gases and gas mix- 
tures, is of much contemporary interest in view of | 
recent developments in the use of compressed 
town’s gas as a fuel for internal-combustion engine 
driven vehicles. A number of chapters are devoted 
to a study of the design of vessels and fittings for | 
use at normal and at widely varying temperatures. | 
Special alloys have recently been developed for | 
high-temperature service, many of which are suit- | 
able for manufacture into piping and other fittings, | 
and the author gives extensive data relating to creep 
stresses and tensile properties, not ignoring the | 
difficulty which arises from the considerable diver- 
gence of creep results obtained by different methods 
and the subsequent evaluation of such data in fixing 
permissible working stresses. Whatever basis is | 
used, a reasonably generous interpretation of creep 
results is desirable, with allowance made for the | 
complexity of stress distribution under operating 
conditions. Examples are given of typical autoclave 
reactions in order to illustrate the remarkable way 
in which high pressure is entering into many phases 
of chemical manufacture. An interesting reaction 
involving the use of autoclaves is that of the manu- 
facture of urea from carbon dioxide and ammonia. 
The later chapters of the volume deal with the 
continuous type of pressure equipment such as is 
used in the hydrogenation of coal and crude oils, 
together with a short review of the manufacturing 
methods applied in the production of large-scale 
high-pressure vessels for high-temperature service. 

The physical properties of some gases, liquids 
and solids when subjected to high pressures are of 
interest in many phases of the design and construc- 
tion of high-pressure plant, and such tabulated | 
data, for use in high-pressure investigational work, | 
completes a volume which makes accessible in | 
compact form a very considerable proportion of | 
the scattered literature on this rapidly-developing 
subject. The book is well illustrated. It is rarely 
that a branch of chemical engineering is treated | 
with such thoroughness and fullness in regard to | 
its present state of operation. The thought and | 
care in selection given to this work has produced 
a well-balanced volume which merits the attention | 
of all those interested in the practical development 
of high-pressure chemical plant. 























THE COLUMBIA BASIN PROJECT. 
By H. E. M. Kewsit, M.E.1.C., M.A.LE.E. 


Tue size of hydro-electric power plants is increasing 
so continuously that the claim of being the largest 
holds good but a short time. In order of size we have 
quite recently had the Queenston plant on the Niagara 
River with 560,000 h.p.; then the Dneiper plant in 
Russia with 900,000; then the Boulder Dam on the 
Colorado River with 1,200,000 ; next, partly installed, 
the Beauharnois plant on the Canadian section of the 
St. Lawrence, designed for an ultimate capacity of 
2,000,000, and in prospect the international section 
of the St. Lawrence also for 2,000,000. Now there is | 
the Columbia River in the State of Washington with 
one site of 2,100,000 h.>. and a total of 11 sites aggre- 
gating 10,700,000 h.p. 

The development of the Columbia River in the 
western United States, has been for many years a 
subject of study and great hopes. It has now come into 
the region of realities by the granting of the necessary 
appropriations by the Public Works Administrator 
under the National Recovery Act, for the construction 
of the principal power plant at Grand Coulee by the 
Bureau of Reclamation. The Columbia Basin project 
covers navigation, water power, control of floods and 
irrigation. Navigation is of primary importance for 
the first 110 miles that lie between the port of Portland, 
Oregon and the Pacific coast, but for the remaining 
length within the United States water power is the 
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most important feature. The irrigation of 1,200,000 
acres is also a large consideration, but this is not to be 
proceeded with in the first instance. 

The complete project for the development of the 
whole of the river within the United States has been 
exhaustively examined by the United States Board 
of Army Engineers, which stated that it was supplied 
with ample funds for the purpose, that it spent £65,000 
thereon, and that it “‘ gave this project the acid 
test.” It has also been investigated by the United 
States Bureau of Reclamation and these bodies reached 
complete agreement, so much so that their estimates of 
cost for power development and irrigation at the 
controlling site, Grand Coulee, were almost identical. 
With the minor installation of 250,000 h.p. at Rock 
Island already in operation and with the funds now 
provided for developing the Grand Coulee site, both 








this and the Columbia River as a whole take the 
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The location of the sites within the United States are 
shown approximately on the accompanying map and 
their names are :— 


1. Kettle Falls 7. Priest Rapids 

2. Grand Coulee 8. Umatilla Rapids 
3. Foster Creek 9. John Day Rapids 
4. Chelan 10. The Dalles 

5. Rocky Reach 11. Warrendale 

6. Rock Island Rapids 


At the Rock Island site some 250,000 h.p. has been 
installed and the Kettle Falls site has been applied for 
by a private company. The Grand Coulee site now 
financed was to be started on last spring (1934), and 
will meet all power requirements for many years to 
come, so that the other sites will not be touched for 
some time ; some particulars of the Grand Coulee 
development will be of interest. 
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position of being the greatest power project under 
construction. 

The source of this river is in the snows and glaciers 
of the Rocky Mountains in British Columbia at an 
elevation of 10,284 ft. ; of this total fall some 2,650 ft. is 
in the United States, and it is estimated by the Army 
Engineers that over 92 per cent. of this can be utilised 
this is a striking exemplification 
of the principle that there should be a complete survey 
of a power river before any development is permitted, in 


| order to ensure the maximum possible beneficial use of 


the water. The river flows southward in British Columbia 
for some 465 miles, then passes through the State of 
Washington and for the last 300 miles forms the bound- 
ary between the States of Washington and Oregon. 
Near this point it receives as a tributary the Snake River, 
itself one of the largest rivers in the United States. It 
finally discharges from 70,000 cusecs to 1,400,000 cusecs 
into the Pacific Ocean below Portland, Oregon. The 
total length is about 1,200 miles and it has a drainage 
basin of 259,000 square miles. Compared with rivers 
in the United States, it is second in size only to the 
Mississippi and it is stated to be not equalled in power 
capacity by any river in North America. The river 
system includes a number of large lakes that form 
natural storage, and this can be readily increased many 
times by the construction of dams. 

The sites on the Columbia River specially recom- 
mended by the United States Army Board number 
10, but another site is also listed as very favourable, 
thus making 11 within the United States. There are 
20 or more smaller sites totalling about 100,000 h.p. 
on the upper reaches within the borders of British 
Columbia. The Board stated that the complete 
development of the river within the United States 
would require the installation of 8,000,000 kW or 
about 10,700,000 h.p., and, with the 100,000 h.p. in 
British Columbia, the total capacity of this river is 
nearly 11,000,000 h.p. The total cost of the develop- 
ment of the 10 sites within the United States with 
Government funds at 4 per cent. and including interest 


The full head will not be used for the initial con- 
struction, but to do so will only require increasing the 
height of the dam and the following particulars are for 
the plant as it will ultimately be completed. The dam 
will rise 430 ft. above bed-rock with a crest 4,290 ft. 
long and will contain 11,000,000 cubic yards of concrete. 
It will give a head of 355 ft. at low water and create 
a lake 151 miles long with an area of 120 square miles. 
The power station will contain 15 units of 105,000 kW 
capacity each, making a total capacity of 1,575,000 kW, 
or over 2,100,000-h.p. The output is estimated at 
8,300,000,000 kW-hr. per annum. The total cost of 
the power development, including interest during con- 
struction (estimated at 10 years), will be about 
38,000,0001., or 181. per horse-power installed, and the 
grand total, including irrigation, will beover80,000,000/., 
or rather more than the construction cost of the Panama 
Canal, excluding fortifications. 

The Act provided that no construction should be 
undertaken until contracts had been made for the sale 
of energy sufficient to provide for repayment of the cost 
of the power works, including interest at 4 per cent., 
within 50 years. The Army Report shows that power 
can be generated at about 0-06d. per kW-hr., and if 
sold at 0-105d., it will repay all power construction 
costs with interest in 30 years ; further this power 
can be delivered after transmission for about 200 
miles to the cities of Seattle, Portland and Spokane 
at less than the cost of that of local thermal stations. 

It is interesting to consider to what extent the con- 
tinuous power capacity of this river will be increased 
by complete development, storage and regulation. 
The calculations of river flow are based on 18 years’ 
records. The maximum flood flow of the river at 
Grand Coulee is about 750,000 cusecs; the minimum 
flow 17,000 cusecs, or only one-fortieth of the 
maximum. It is stated that the Grand Coulee dam 
itself will create storage of over 5,000,000 acre-ft. 
Six lakes above that site can be dammed to store 
over 6,000,000 acre-ft., and the other 10 power sites 
would give a total pondage of about 7,000,000 acre-ft. 
The Grand Coulee dam alone will increase the minimum 





during construction, is estimated at 146,000,0001., 
which averages 13-7l. per horse-power installed. 


of 17,000 cusecs to 40,400, and the damming of the 
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six lakes would furnish a further 15,900 cusees. If the 
extra minimum flow due to the pondage at the other 
power sites is taken proportionately, to the last or 
smaller figure, it would amount to 18,500 cusecs. The 
natural minimum flow of 17,000 cusecs, would, there- 
fore, be increased by full regulation to 74,800 cusecs, 
or by 4-4 times. As the minimum annual flow of the 
river would provide for the irrigation requirements 
ten times over, the amount needed for this will not 
greatly affect the power production, and it is estimated 
that the surplus flood water will take care of all the 
pumping required. 








Income Tax and Sur-Tax CHart Manvar.—The 
19th edition of Tolley’s Income Tax and Sur-Tax Chart 
Manual has recently been published. This gives, in 
detail, the tax rates, allowances, and abatements for 
1934-35 and the thirty previous years. The alterations 
made by the Finance Act, 1934, are incorporated, while 
legal decisions and changes brought about in the official 
practice up till June, 1934, are included. The work, the 
price of which, with the Irish Free State supplement, is 
is. 6d. post free, has been compiled by Mr. C. H. Tolley, 
ind is obtainable from him at 107, Tierney-road, Streat- 
ham Hill, London, 8.W.2, or from the publishers, Messrs. 
Waterlow and Sons, Limited, London Wall, E.C.2. 


‘THE LITTORINA PETROL-DRIVEN 
RAIL-CAR. 


ALTHOUGH considerable progress is being made 
in the economical handling of heavy traffic on the 
railways of this and other countries, the developments 
| in this direction are not so striking as the rapid evolution 
| of the high-speed rail-car for dealing with light loads. 
We have recently described examples of such cars 
| put into service on the British, French, German, and 
| United States systems, and have also already dealt 
| with some developed in Italy. In the latter, conditions 
on many parts of the railway network are particularly 
favourable to their use. The latest vehicle to be 
| put in service in that country is the Littorina rail-car, 
| built by Messrs. Fiat, of Turin, and already in use on 
|important main and secondary line services in the 
|north, centre, and south of the country. In designing 
| the Littorina car, of which the 80-seater model is illus- 
trated in Figs. 1 to 13, Plate XIX, above and on page 
| 378, the builders regarded quick starting and stopping, 
|combined with a high maximum speed and a high 
| power reserve, as being of the greatest importance, and 
' to secure these desiderata, adopted a good streamline 


form in conjunction with very light construction. 
It is of interest to note in the former connection that, 
as shown in Fig. 1, projections have been reduced to a 
minimum, and as far as possible shrouded by streamlined 
coverings, and that the underside of the vehicle has 
also been shrouded. The actual coefficient of pene- 
tration (air resistance X square of speed) is0-18, claimed 
to be the highest yet attained in railway rolling stock. 
As regards the general particulars of the car, it has 
an overall length of 22-445 m. (73-6 ft.) and is 
mounted on two bogies, each driven by a 120 brake 
horse-power petrol engine. Mechanical transmission 
is employed, and the two engines are controlled in 
common from a control desk at either end of the car. 
| Compressed-air is utilised as the controlling medium, 
| and either engine can be cut out at will. The weight 
of the vehicle empty is 20,800 kg. (20-75 tons) and 
fully loaded is 28,300 kg. (28+25tons). The maximum 
speed is approximately 130 km. (80 miles) per hour. 

| Turning now to the detailed construction, lightness 
| has been achieved mainly by the extensive employment 
| of lattice girder and tubular construction for the fram- 
jing, though high-tensile steels and light alloys have 
| been employed wherever desirable. The underframe 
}and body in effect constitute a one-piece structure, as 
|shown in Fig. 2. The frame proper is constituted of 
| two principal side members, of lattice construction, 
| extending the whole length of the vehicle, and united 
| by cross members which are extended to form brackets 
carrying the body pillars. Rolled-steel members are 
employed throughout, and all the joints, including 
the roof connections, are electrically-welded. Gusset 
plates are employed where necessary to stiffen the 
underframing. The whole arrangement results in a 
light, rigid structure, of which the component parts 
are made to jig and template in different departments 
of the works, thus facilitating manufacture and 
assembly. The roof, walls and floor of the car are 
of hard aluminium sheeting, fastened in place with 
aluminium rivets or by welding. The joints are 
covered by sheet steel or aluminium cover plates. 

The bogies, of which one is shown in Fig. 9, Plate XIX, 
are identical. The frames are built up of channel side 
members, lightened by trepanning, connected by cast- 
steel cross members. The central cross member does not 
carry any load, but is used for transmitting the drive 
from the bogie to the car frame, a pivot pin on the 
latter being central in a seating in the bogie cross 
member. The pivot pin is not rigidly connected to the 
bogie, but through a bronze ball working in a rubber- 
lined casing. Two metal plates, covered with sheet 
rubber, are interposed between the frames and the 
bogie, these plates in turn resting on two rollers 
mounted on the bogie side members. The central 
socket and rollers can be seen in the illustration. 
This method of connection eliminates the transmission 
of noise and vibration’ from the bogie to the body, 
and allows the vehicle to. take curves by a single sliding 
motion on the guide plates over the rollers. Each 
bogie forms a self-contained unit with engine, clutch, 
gearbox, free-wheel, and reduction and reversing gears. 
Rubber is freely employed in the mountings for the 
power plant, and all the components are arranged to 
ensure easy accessibility to all important parts. As 
already stated, the engines operate on petrol, but a 
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heavy-oil engine can be fitted as an alternative. One | 
of the petrol engines is illustrated in Figs. 5 and 6, | 
and it will be observed that it is of conventional form, 
with overhead-valve gear operated by push rods. 
{t is a six-cylinder model, with an output of 120 brake 
horse-power at 2,000 r.p.m. The cylinder block is 
cast in one piece with the upper half of the crankcase, 
as shown in Fig. 6, and a detachable head is fitted. 
The pistons are of aluminium-alloy, with the gudgeon 
pins clamped in the rods. The crankshaft is of chrome- | 
nickel steel, and drives the crankshaft through a silent 
chain. 

The arrangement of the valve gear follows normal 
practice, and is clearly shown in Figs. 5 and 6. The 
cooling water is circulated by a centrifugal pump, 
driven by twin Vee-belts from the crankshaft, as shown | 
in the former figure. There s a radiator at each end 
of the car to provide adequate cooling in either direction 
of running. A torsional vibration damper, shown on the | 
left in Fig. 5 is fitted to the engine. Forced lubrication 
is employed, with coil and battery ignition, and electric 
starting. There are two starting motors, shown on 
the left in Fig. 6. 

A section through the clutch and gearbox is given 
in Fig. 8, and as will be seen, the former is of the multi- 
plate type. The plates are of steel, faced with asbestos- | 
compound, and operation is effected with compressed | 
air. The gearbox forms a single unit with the engine, | 
and is designed to give four forward speeds only, 
the reverse being incorporated in the axle drive. 
This results in a simple design for the box, only one 
layshaft being necessary. This shaft is driven from 
the clutch shaft, and carries the first, second, and third 
speed pinions as shown in the drawing. These pinions 
are in constant mesh with the corresponding pinions 
on the transmission shaft, engagement being effected 
by sliding dog clutches. The left-hand dog clutch 
in the drawing also engages with the clutch shaft pinion 
to give the direct fourth speed. The movement of the 
clutches is made by air pressure, each clutch having 
its own cylinder as shown. Both shafts are mounted 
on three roller bearings, and are of large diameter. 
The layshaft carries a pinion at the end remote from 
the clutch to drive the air compressor. The connection 
to the driving axle is through a flexible disc universal 
joint, shown to the right in Fig. 8, centered on a ball. 
The corresponding joint at the other end of the short 
propeller shaft can be seen to the right on Fig. 10, 
the latter being a section through the axle drive. 
The joint is mounted on a stub shaft carrying the free- 
wheel inner member at the opposite end, provision 
being made for locking the free wheel when required 
by sliding a sleeve, engaging with splines on the shaft, 
into engagement with a ring attached to the outer 
free-wheel member. This movement is effected by 
admitting air to the cylinder visible in Fig. 10 above the 
sleeve, disengagement being effected by the spring in 
line with the cylinder. A section through the free 
wheel is given in Fig. 11, and it will be seen that it is 
of the roller type. The primary purpose of the free 
wheel is to enable gear changes to be made with facility 
without using the clutch, except when starting up. 
From the free-wheel shaft, the drive is taken through 
skew bevel gearing to a cross shaft, and from the latter 
to the axle through spur gearing. There are two bevel 
wheels on the cross shaft, one on each side of the driving 
bevel, as shown in Fig. 7, and either can be engaged 
with the shaft to give the forward and reverse motions 
by means of a dog clutch between them. This clutch, 
with its operating lever is shown in Fig. 11, and it can 
also be seen in Fig. 7. An oil pump of the gear type 
is driven off the axle through skew gearing, as shown 
in the same drawings, the oil being delivered to the free 
wheel and bevel gears, and to the various bearings. 
It should be explained that in Fig. 7 the oil pump 
is shown turned through an angle of 90 deg. All the 
principal bearings are of either the ball or roller type. 
The axle casing is of cast-steel, and carries the bushes 
and supports for the springs, and the connections for 
the torque members, as shown to the left in Fig. 7. 
The bogie suspension is a combination of semi-elliptic 
leaf and of coil springs, designed to give a total deflec- 
tion of about 4-5 mm. (}‘ in.) per ton. The axles 
are of chrome-nickel steel, and are mounted in roller 
bearings, the thrust bearings being also of the roller 


type. The wheels, one of which is shown in section 
in Fig. 7, have forged steel centres and Siemens- 
Martin steel tyres. Brakes are provided on each 


of the eight wheels, and are all of the internal-expanding 
type, as shown in Fig. 7. They are normally all 
operated together by compressed air, but, in addition, 
the brakes on one bogie can be applied by hand from 
each of the driving positions. 

Turning now to the passenger accommodation, it 
has already been stated that the car is an 80-seater 
model, As shown in Fig. 4, there are two main com- 
partments, each with seats for 40 passengers, separated 
by a luggage room and lavatory. An open gangway 
runs the whole length of the coach, an unusual feature | 
being that this gangway opens out at each end on to 
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an observation platform, from which passengers can 
obtain a wide view. The driver's post is on the left 
of the platform. A view of the interior of one of the 
main compartments is given in Fig. 12. As shown in 
this view and in Fig. 4, the seats are of the fixed type, 
arranged back to back. The seat frames and interior 
trimmings of the coach are in wood, and the seats are 
sprung and covered in leather or velvet. The parcel 
racks are of the net type carried on chromium-plated 
brackets. The windows are equipped with counter- 
balanced glasses, actuated from inside the car by hand, 
and are each fitted with an aluminium protecting bar 
and roller blind. The windows of the end platforms 
have fixed lights. As shown in Figs. 3 and 4, there 
are four doors, one on each side of the observation 
platforms. They can be opened from inside and are 
equipped with safety locks. The floor is of corrugated 
aluminium plating, covered with a layer of magnesium 
cement, and is provided with traps to give access to the 
machinery. The car is lighted electrically, the current 
being taken from a 24-volt battery, which is also used 





for the engine ignition and the starters. There are 
two charging dynamos, one being belt driven from each 
engine. The car is heated from the exhaust gases, 
which are passed through air heaters. 

One of the control desks is shown in Fig. 2. Apart 
from the engine controls, the desks are provided with 
optical signals which constantly indicate the behaviour 
and working conditions of both engines. A rotating 
contact switch on each engine is connected to two 
lamps on the panel, and indicates whether the two 
engines are in synchronism, and when each engine 
reaches its maximum permissible speed. There is also a 
system of control instruments fitted with interlocking 
arrangements controlled by both compressed air and 
electricity. These instruments are in full view of the 
driver, and indicate when certain mancuvres have 
been effected, and also keep the driver constantly 
informed of the state of efficiency of the various parts 
of the mechanism. The compressed air for the controls 
and brakes is supplied by two compressors mounted on, 
and driven by, each of the engines, the capacity of 
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each compressor being 4,530 cu. ft. per minute at a 
pressure of 6 to 7 atmospheres. 

The leading car dimensions are given on Figs. 3 
and 4. The radius of the smallest curve negotiable 
is 295 ft., the gearbox ratios are 4-36, 2-8, 1-75 and 
1 to 1, and the rear-axle ratio is 2-54 to 1. The fuel 
consumption averages about 1 gallon per 4} miles. 








LETTERS TO THE EDITOR. 


THE DEVELOPMENT OF AGRICUL- 
TURAL MACHINERY IN 


To tHe Epiror oF ENGINEERING. 


Srr,—I am sorry that, owing to my absence from 
London, I have not been able to reply to Mr. Meikle’s 
letter, printed in your issue of August 31, before. His 
letter adds to my knowledge of the development of 
the threshing machine. But I can only say that I 
attributed the first invention of this machine to Andrew 
Menzies by a slip of the pen; I was aware that this 
inventor’s name was Michael Menzies. I can only 
apologise for this slip. The machine produced by 
Menzies appeared in 1734, and Mr. Meikle’s machine 
between 1784 and 1788. 

There is some idea that a machine for this purpose 
was invented about 1636, but I have no information 
relating to it. 

Yours faithfully, 
G. E. FussE.t. 
6, Tavistock-place, W.C.1. 
September 21, 1934. 








INVENTIONS AND ECONOMIC 
RECOVERY. 


To THE Epiror OF ENGINEERING. 

Srr,—May I suggest that the reason for the slow 
progress of new inventions is the difficulty of getting 
funds for developing them. At present, capitalists 
have no confidence whatever in the validity or the 
value of a British patent. The inventor himself 
must do all the work needed for developing his inven- 
tion, and meet all expenditure from his own pocket, 
and progress is therefore so slow that the patent often 
expires before he has finished his experimental work. 

The patent fees are heavy, and the search for novelty 
is tardy and not extensive enough to give the inventors 
confidence. The cost of patent legislation is prohibi- 
tive. 

I would suggest the following alterations :— 

(1) A complete search to be made on lines similar 
to those of the German Patent Office, by high-class 
specialists, on application and at a nominal cost. 

(2) Patents to be granted for the same periods as 
copyright for books, that is, for the lifetime of the 
inventor and for a number of years after his death. 

(3) The cost of patent legislation should be greatly 


reduced by having special patent courts with expert | 


judges and counsel. 
(4) Patent fees should be charged on actual Royalties 
received by the inventor, instead of being fixed amounts. 


This would greatly accelerate the development of | 


new inventions, and help towards economic recovery. 
Yours faithfully, 
C. T. ALFRED HANSSEN, 
Assoc.M.Inst.C.E. 
Kilkare, South-road, Forest Hill, 
October 2, 1934. 








MOTOR HORNS, EFFECTIVE AND 
OFFENSIVE. 
To THe Eprror oF ENGINEERING. 
Sir,—In the discussion at the British Association 


ENGLAND. | 


ENGINEERING. 








latter is continuous, and the former will be the more 
readily picked out if it is intermittent. A sustained 
note would throw away this advantage. The sub- 
stitution of short intermittent signals for sustained ones 
will thus be at once less offensive and more effective— 
two steps in the right direction. 

One or more short notes, as many as are necessary, 
but no long blasts, is a prescription which every 
motorist can make up for himself. No doubt, Sir, 
many of your readers who have not yet tried it will be 
glad to do so. } 
I am, Sir, 

Yours faithfully, 
Birmingham, E. O. TURNER. 
October 1, 1934. 








THE LATE MR. J. A. HARTNESS. 


THE news of the death of Mr. John Anton Hartness 
at his home in London on September 25 will be received 
with regret by many engineers on both sides of the 
Atlantic. Mr. Hartness, who had been for upwards of 
thirty years manager of the British office of Messrs. 
Jones and Lamson Machine Company, engineers and 
machine-tool manufacturers, of Springfield, Vermont, 


U.S.A., and Water-lane, Queen Victoria-street, London, | 
E.C.4, was born at Cohoes in New York State on | 


November 26, 1853. He received his education at 
Shaw Academy, East Cleveland, Ohio, and at Buffalo 
College of Commerce, Buffalo, N.Y. In May, 1869, 
he was apprenticed to Messrs. Younglove, Massey and 
Company, Cleveland, with which firm he remained for 
two years after completing his time in 1875. 
Mr. 


In 1877 | There was a very notable absence of noise in the engine 


Hartness entered the Lake Erie Nut and Bolt | 


compound expansion. This is rendered possible by the 
use of superheated steam, advantage being taken of 
the fact that steam in this condition is a poor conductor 
of heat. The design embodies independent steam and 
exhaust valves. Both the valves and steam ports 
remain at a constant temperature. In addition, the 
free exhaust through ports in the cylinder walls reduces 
the back pressure to within half a pound of the condenser 
pressure. 

The valve gear was fully described in our previous 
article. It embodies a rotary distributor driven off 
the engine crankshaft. A number of ports are provided 
in this distributor which allow the oil pressure to be 
transmitted to small pistons at the end of the various 
valve spindles. These valves are opened and closed by 
hydraulic pressure. Variations in the point of cut-off 
and corrections for the lag in the system are obtained 
by sloping the ports in the casing of the distributor at 
an angle to the axis. Reversal is obtained ‘by means 
of a second series of ports. To alter the cut-off or to 
reverse, it is only necessary to move the rotating plug 
axially in the casing. Valves of the Andrews and 
Cameron type are employed, operated by means of oil 
pressure. The valve gives a quadruple opening and 
therefore a large area is possible with a smaller valve. 
By this means danger of leakage due to valve distortions 
is minimised. The valves are free to expand under 
high temperature and yet remain tight. Oil pressure 
is obtained by means of an accumulator at 400 Ib. per 
square inch, and is used for operating the steering gear. 
Steam is supplied to the main engine from three boilers, 
each with three furnaces. The boilers are fitted with 


| Howden’s forced draught, and “ Clyde ” soot blowers. 


Works, Cleveland, and was placed in charge of the | 


tool room. After serving in this capacity for six years 


he was appointed to a position in the managerial | 
offices of Messrs. Jones and Lamson Machine Com- | 


pany, at Springfield, in 1883. Mr. Hartness came to 
this country in 1899 as treasurer of the British branch 
of his company, which was then at Birmingham. Some 
four years later he became manager and was placed in 
complete charge of the firm’s offices in Birmingham and 
London. 
| Lamson’s British business until his retirement about 
three years ago. During this time he was intimately 
identified with the introduction and marketing in this 
country of the Hartness flat turret lathe and other 
machine tools, for which his brother, the late Mr. James 


Hartness, President of the Company and an ex-| 


governor of the State of Vermont, was responsible. 


He continued to direct Messrs. Jones and | 


room, and the absence of vibration was also a subject 
of favourable comment by those who took part in the 
trial trip. 


INTERNATIONAL EXHIBITION OF 
INVENTIONS. 


Tue Tenth International Exhibition of Inventions 
opened at the Central Hall, Westminster, on Wednes- 
day, October 3, and closing on Saturday, October 13, 
affords evidence that its promoters are taking quite 
effective steps to help inventors and patentees to get 
in touch with manufacturers. Naturally, the display 
is of a very miscellaneous character, as many new 
ideas for domestic appliances, and so forth, are included, 








| but there is a good collection of inventions of more 


technical interest. One wise feature in organisation is 


| the grouping of all new appliances which have reached 


|Mr. James Hartness died in the early part of the | 


present year and this loss was felt very keenly by his 
brother. Mr. John Hartness, who became an associate 
member of the Institution of Mechanical Engineers in 


1905, had been a member of the London Chamber of | 


Commerce for over ten years and had also been for 
|many years a member of the American Chamber of 
| Commerce in London, and of the American Society in 


| London. He was a Fellow of the Royal Society of Arts. 








| THREE-CYLINDER SEMI-UNIFLOW 
MARINE ENGINE. 
Messrs. ALEX. STEPHEN AND Sons, Limirep, Lint- 
| house, have just completed a new vessel, the s.s. Loch 
Ranza, for Messrs. MacLay and MacIntyre. Trials 
| were run on the Firth of Clyde on October 4. The 
|main engine is of special interest in that it is of the 
| semi-uniflow design developed by the builders with 
|a view to obtaining the maximum economy possible 
| with reciprocating steam engines. The “ Stephen” 
|engine represents a saving, roughly, of 20 per cent. 
| both in weight and space compared with a standard 
triple-expansion unit, and the tests gave a consumption 
of about 10 lb. of steam per brake horse-power hour. 
One of these engines was fully described in Enet- 


paper on Motor Horns, reported in your issue of | NEERING, vol. cxxxvi, page 489 (1933), and it will 


September 21, Professor Southwell made a point the 
full significance of which escaped me at the time and 
to which my reply was quite inadequate. Will you 
permit me to add the following note on the question ? 

The importance of giving short staccato horn signals 
when driving in towns is appreciated by many motorists 
and is officially enjoined in at least one country, viz., 
Switzerland. By implication longer sustained notes 
may be deemed necessary in the country. Professor 
Southwell, however, stressing the paralysing effect of 
a long, loud blast, maintained that at no time should 
the signal be sustained, and that a series of short notes 
was more effective. He supported this contention by 
a most apposite reference to warning cries of animals, 
which, as we all have observed, are short and reiterated. 

This view can also be supported from a slightly 
different angle. A modern motor horn is designed to 
incorporate high harmonics (up to a frequency of 
2,500 or more) for the express purpose of enabling the 
driver of the slower vehicle to distinguish the horn of 
an overtaking car from his own engine noise. Now the 


| therefore be sufficient to give the leading particulars. 
| The crank pit is welded throughout, and all the holding- 
| down bolts are accessible from the outside. The main 
| bearing supports are of cast steel with cast-iron shells 
lined with white metal. The engine is totally enclosed, 
|and is provided with forced lubrication throughout. 
| The oil is supplied, as in modern Diesel engine prac- 
| tice, to the main bearings, and thence through holes 
| drilled in the crankshaft to the crank pins, and from 
| there up the connecting rods to the crossheads and 
| guide shoes. The steel engine frame is a very rigid 
| structure designed to transmit all loads with a minimum 
|of material. The main stresses between the cylinders 
j}and the crankshaft are carried by heavy “ H ” beams 
|tied together in pairs by cast-steel main bearing 
| Supports and cast-iron guide faces. The cylinders are 
|rigidly held by their centres, leaving both top and 


| bottom free to expand. The accessibility of all the 


|running parts for inspection, repair and maintenance 
is one of the features of the design. The engine marks 


the stage of actual production, in a separate hall, thus 
avoiding the distractions of a sales display. The 
inventions which are yet to be taken up are well 
arranged and classified separately, and are distinguished 
by numbers only. The section containing ‘‘ Mechanical 
Devices ” consists of some 60 exhibits, and there are 
interesting sections grouped under “ Electrical and 
Wireless”’ and ‘ Building and Housing.” Patent 
specifications, blue prints, actual parts and models are 
available for inspection, and so an excellent oppor- 


| tunity is afforded for manufacturers on the look out 


for new lines to investigate the possibilities of an 


|invention without being involved in correspondence 


| already reached a practical stage. 


and interviews. It is not possible to review all the 
exhibits, but we may mention one or two as having 
A portable crank- 
shaft grinder in which the wheel is driven directly by a 
small electric motor would appear to have possibilities, 
and a traffic-control light signal with one large main 
signal light and four pilot duration lights seems an 
improvement on the three-light system at present in 
vogue. The pilot lights are extinguished in rotation to 
indicate exactly the unexpired period of the main 
signal, which changes colour as required. There are 
a number of inventions relating to motor cars, such as 
reversible car lighting for backing and parking, auto- 
matic direction indicators, thief-proof devices, vacuum- 
operated windscreen wiper, and so forth. Several 
inventions deal with pistons and torque conversion 
and variable-speed transmission applicable to cars. 

It may be said at once that not all the exhibits 
are yet in a marketable condition, but there are 
undoubtedly workable ideas in many of them capable 
of development. Those interested are referred by 
inquiry cards on the stands to the organisers of the 
exhibition, viz., The Institute of Patentees (Incor- 
porated), 10, Victoria-street, London, S.W.1, a business- 
like proceeding, as the inventor can thus be adequately 
guided and protected. In the Trades Section a con- 
structional toy is of more than usual interest. This is 
an outfit containing a series of miniature precision 
tools by means of which constructional parts can be 
made. The tools are made by Messrs. “ N. G.”—Neero 
Products, Limited, 59/61, New Oxford-street, W.C.1. 
A water heater fired by household rubbish, old news- 
papers, &c., is said to be capable of heating 2 gallons 
of cold water to boiling point in about 24 minutes. It 
is made by Messrs. Minnitt Heaters, Ltd., Windsor 


a departure from usual practice in the adoption of | House, Victoria-street, 8.W.1. 
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LABOUR NOTES. 


ADDRESSING a meeting held at the close of the | 





ENGINEERING. 


On the section of the party policy report dealing with 
the taking over, by a corporation appointed by the 
President of the Board of Trade, of the iron and steel 


annual conference of the National Union of Conserva- | industry, Mr. Mellor moved an amendment to substitute 
tive and Unionist Associations at Bristol last week, ja proposal that a Labour Government should proceed 


Mr. Baldwin said that the progress of science had 
brought a shorter working week into the realm of 
possibility in some industries, but he did not believe 
that in the immediate future any industry, in any 
country, was in a position to introduce it fully. Every- 
one was in sympathy with it. The Government 
favoured the prospect of shorter working hours 
throughout the world, but they did not believe that 
the time had come yet when the convention that had 
been proposed at the International Labour Conference 
could be introduced. They did not believe that the 
principal countries of the world would ratify the 
convention at present. They were anxious to see, 
from every point of view, one great reform which was 
due, and that was an international convention regu- 
lating the hours of work in coal mines. Some firms 
in Great Britain had adopted the system of work- 
sharing. That was a sensible and healthy practice 
but it was not adaptable to all industries. He would 
like to see many more employers and men considering 
whether it was a right and possible thing for them to 
introduce it into the industry with which they were 
connected. 


A resolution submitted for the consideration of the 
annual conference of the National Union of Conserva- 
tive and Unionist Associations was in the following 
terms: ‘That this conference respectfully requests 
His Majesty’s Government to take steps to expedite 
the process of industrial reconstruction, and, in parti- 
cular, to introduce at an early date legislation which will 
give statutory sanction to schemes of re-organisation 
which have the support of a substantial majority of 
in industry, subject to proper safeguards for the public 
interest for all those engaged in the industry and for 
consumers of its products.” After a fairly long 
discussion, the resolution was carried on a show of 
hands, but a large number of delegates did not vote. 


The terms upon which selected industries are to be 
taken over by the State were the subject of an interest- 
ing discussion at the annual conference of the National 
Labour Party at Southport last week. An amendment 
to the executive council’s proposals, submitted on 
behalf of the Socialist League, suggested that compen- 
sation to present owners should provide income allow- 
ances for a period of years, but should not include 
any provision for capital repayment except for working- 
class funds, trust funds for socially useful purposes, 
and individual cases of proved hardship. Fair interest 
should be given to outgoing owners. Trade union 
funds, hospital funds, funds of public utility under- 
takings, &c., would be safeguarded, and the fullest 
compensation allowed. The amendment was directed 
against the capitalist class and the capitalist system. 


Speaking in support of it, Sir Stafford Cripps said 
that if the party was really going out for a planned 
Socialist State and not merely for the nationalisation 
of one or two industries within capitalism, they must 
definitely take up the point of view that the capital 
value of industries had been created by the workers, 
and that they were not going to pay for that capital 
value when it was taken back into public ownership. 
Paying for a period of years was merely a question of 
paying the price for a peaceful transition into the new 
economic State. It should be understood that they 
did not acknowledge any right of the capitalist to be 
repaid the capital value he had obtained by virtue 
of the workers’ action. He asked the conference to 
lay it down definitely that the community were not 
prepared to saddle the new Socialist State with this vast 





load of capital debt for many years and so not only 
perpetuate a class of capitalists within society but place 
such a large burden on industries that they would be 
unable for a long while to give any better terms 
either to the producer cr to the consumer. 


Mr. W. Mellor, who also spoke in support of the 
amendment, said that they had pledged themselves 
to the economic reconstruction of society. The old 
society had to be destroyed or else they could not 
reconstruct. They must be prepared to face the 
consequences and dangers of being Socialists. He 
asked the executive not to regard the question as 
simply one of incidentals. It was fundamental. Their 
proposal was to temper the wind to the shorn lamb, 
but there was no reason why they should provide 
the lamb with a new fleece. Ona card vote the amend- 
ment was defeated by 2,118,000 votes to 149,000. 


to make this industry a socialised industry. The 
amendment further stipulated that the chairman of the 
corporation should be a Minister and that direct repre- 
sentation should be accorded to the workers in industry 
through the machinery of the trade unions. The 
proposals made, Mr. Mellor said, raised a tremendous 
issue not confined to iron and steel. The issue was 
between a form of organisation leading to the corporate 
State and a form of organisation leading to Socialism. 
If the executive were going to stand by their statement 
they were agreeing to a principle of organisation which 
would, in effect, prevent any prospect whatever of 
utilising the machinery of this country for the socialisa- 
tion of industry. Mr. J. Walker (for the National 
Executive) asked for the rejection of the amendment. 
What they were asking the conference to adopt was the 
plan passed without amendment by the Trades Union 
Congress last month. In an industry like iron and 
steel, totally different from transport and other forms 
of service, they had an industry diversified in its 
products and meeting with world competition. They 
required therefore on the national board of a British iron 
and steel corporation people who were experts in the 
industry and not mere politicians who could spread 
themselves over all kinds of industry and claimed to 
be experts on everything. The amendment was 
defeated. 


A resolution, proposed and seconded by representa- 
tives of the Transport Workers, dealt with the effects 
of rationalisation in industry involving the transfer 
of operations from one part of the country to another, 
or oversea, and called on the national executive to 
take up the matter in conjunction with local Labour 
parties which had actual experience of distress of 
workers from this cause. The resolution was accepted 
on behalf of the executive. 


The Socialist League’s principal amendment to the 
party policy, as outlined in ‘* For Socialism and Peace,” 
was moved by Sir Stafford Cripps, who said that while 
that document set out a long and detailed programme, 
there was no indication in it of the steps which the 
party intended, if necessary, to take to transform the 
programme into immediate action. A Labour Govern- 
ment would not be able to start on its task of socialising 
the great basic industries without economic power. 
Such power would be necessary, moreover, to carry 
through concurrently those ameliorative measures 
absolutely essential to that programme of socialisation. 
A sufficient area of industry must forthwith be brought 
under communal control, so that they could adopt the 
principle of Socialist planning within that industry, 
but it was important to note that Socialist planning 
could not be applied to a single unfranchised industry 
taken alone. He therefore thought it vital to adopt 
some such programme as that set out in the amend- 
ment it was his duty to move, asserting the need for 
securing economic power for the Government and for 
changing the whole basis of production and distribution 
so that productive power might be used to satisfy the 
needs of the people in accordance with a planned 
economy. 


Dr. Dalton, speaking for the executive, commented 
on the withdrawal by Sir Stafford from the amendment 
of all the developed detail as to the socialisation of the 
Bank of England and the joint stock banks, the vesting 
of land in the State, and rapid socialisation of the basic 
industries and services, &c., which it contained as 
printed inthe agenda. The country, Sir Stafford Cripps 
had urged, wanted to know what the next Labour 
Government intended to do. “The country,” 
Dr. Dalton replied, ‘** shall know when we get in power. 
Those who have the patience to read through ‘ Socialism 
and Peace’ from end to end, when it has been revised 
and rewritten in the light of the conference decisions, 


| will know what we are going to do, but even those who 


| 
| 
| 


| 


| do not read it all will know, because the executive 


intend to put in front of the revised document a short, 
clear, and succinct summary of the principal steps 
which the party have authorised a Labour Government, 
with real power, to do.”” If Sir Stafford Cripps would 
not withdraw his emasculated amendment he hoped it 
would be rejected. The amendment was defeated, on 
a card vote, by 2,146,000 to 206,000. 


The National Railway Shopmen’s Council have agreed 
that the deduction of 4% per cent. from the earnings 
of railway shopmen shall be replaced by the following 
arrangements :—{1) As from the first full pay following 








12, 








(Oct. 1934. 
October 1 the gross earnings of all railway employees 
under shop conditions (other than those engaged on the 
Great Central section of the London and North Eastern 
Railway or on the Cheshire lines) shall be subject to a 
deduction of 3} per cent. (2) As from the first full pay 
following January 1, 1935, all earnings shall be subject 
to a deduction of 2} per cent. (3) The deductions shal! 
not operate so as to reduce the earnings of any adult 
male employee below 40s. per week. The railway 
companies undertake that short time shall not be 
worked so as to restrict employment to less than th« 
equivalent of five full days in any week, apart from 
holiday periods or circumstances of an exceptional 
character. 


Commenting upon the latest quarterly figures of th: 
International Labour Office, Geneva, /ndustrial and 
Labour Information states that, in general, unemploy- 
ment has diminished, but to a less extent than was the 
case three months ago. At that time, comparison with 
the previous year showed an increase of unemployment 
in Bulgaria, France, the Irish Free State, Poland and 
Portugal. The figures now published give the same 
results for those countries and also for Belgium, Czecho- 
slovakia, the Netherlands and Spain. In Switzerland, 
the unemployment insurance statistics show an im- 
provement, but those of the employment exchanges 
show an increase in unemployment. In most of the 
other countries the improvement as compared with 
last year is less marked than it was in the spring. 
Sweden is the only European country where the situa- 
tion has continued to improve. 


The employment statistics give, on the whole, a 
more favourable impression than the unemployment 
figures. Most of the indices available show an improve- 
ment as compared with last year, and in Estonia, Japan 
and Sweden the improvement is more marked than 
three months ago. In Italy the summer figures show a 
slight increase as compared with a slight decrease in the 
spring figures. The reverse is the case in Czechoslovakia, 
while in France the reduction in employment is more 
marked than it was three months ago. The compari- 
son of the situation in the different countries should 
not be pushed further than that. The figures provide 
a basis for comparing tendencies, but not for any 
statistical comparison of the extent of employment 
or unemployment in the different countries. The figures 
are arrived at by methods which differ from one 
country to another, and those given for certain coun- 
tries are so far from expressing the real situation that 
they cannot be regarded as anything more than 
symptomatic. 


The membership of the International Metalworkers 
Federation has, since 1930, declined from 1,859,938 to 
668,135. The decrease is officially stated to be mainly 
due to the withdrawal of the former metalworkers’ 
organisations in Germany and Austria. A number of 
affiliated organisations also showed losses in member- 
ship which were attributed to the economic depression. 
The principal losses have occurred in Finland, France, 
Great Britain, Hungary, Poland and Rumania. On the 
other hand, increased membership was reported from 
Belgium (10,000), Czechoslovakia (7,000), Denmark 
(3,000), the Netherlands (15,000), Spain (7,000), Sweden 
(2,000), Switzerland (13,000) and Yugoslavia (1,000). 


An International Conference of Christian Metal 
Workers, held recently in Lucerne, passed the following 
resolution :—*‘ The Conference, . . . while regretting 
that the Eighteenth Session of the International Labour 
Conference failed to adopt a general Convention 
establishing the forty-hour week, expresses its satisfac- 
tion that this problem remains on the agenda of the 
Conference. In view of the movement towards the 
establishment by separate industries of an international 
forty-hour-week system, the Conference wishes to draw 
the attention of the Governing Body of the International 
Labour Office to the importance of the iron and steel 
industry in any such movement. The heavy iron and 
steel industry employs much labour, and the reduction 
of hours, introduced internationally, will not meet 
with insuperable economic difficulties, will permit the 
re-engagement of large numbers of workers at present 
unemployed, and will consequently bring about a 
great improvement in the labour market. Moreover, a8 
the International Labour Office has already been 
carrying out studies and inquiries for a long period 
into the position of this industry, it should now be 
possible to collect within a short space of time all the 
necessary data for an International Convention. The 
conference, therefore, urgently appeals to the Govern- 
ing Body of the International Labour Office to place 
on the agenda of the next Session of the International 
Labour Conference the question of the introduction of 
the forty-hour week in the metal industry.” 
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“ ASTURIAS.” 


CONSTRUCTED BY MESSRS. HARLAND AND WOLFF, LIMITED, ENGINEERS AND SHIPBUILDERS, BELFAST. 











THE MACHINERY OF THE ROYAL 
MAIL TURBINE STEAMER 
‘* ASTURIAS.” 


Many of our readers will remember that what we 
described at the time as an important stage in the 
history of British shipping was reached in February, 
1926, when the motor passenger liner Asturias of the 
Royal Mail Steam Packet Company (now Messrs. 
Royal Mail Lines, Limited), Royal Mail House, Leaden- 
hall-street, London, E.C.3, the largest vessel of her 
class, was put into the South American service of 
that line. About a year after, the Asturias was followed 
by her sister ship, the Alcantara. Both were built 
by Messrs. Harland and Wolff, Limited, Belfast, and 
were propelled by Harland-B. & W. four-cycle double- 
acting Diesel engines driving twin-screws and developing 
some 20,000 h.p. in each vessel. These engines were 
illustrated and described on page 45 of vol. cxx of 
ENGINEERING (1925) and the vessels were dealt with 
in vol. exxi, page 207 (1926) and vol. cxxiii, page 228 
(1927), respectively. 

Recently the exigencies of the South American 
service have called for increased speed and it was, 
of course, necessary to provide the additional power 
required at the lowest cost consistent with high operating 
efficiency and in the least possible time. These require- 
ments did not permit the machinery spaces to be 
broken into or the position of the shafting to be 
altered, and the solution to this very interesting 
problem in marine engineering, arrived at between the 
owners and the builders, was to employ geared turbines 
with the existing shafting and to fit new propellers. 
As the auxiliary engine room is just forward of the 
propelling machinery space, it was not practicable 
to extend the latter forward and the provision of the 
necessary space for the turbines and gearing left little 
room for the boilers. Only one row of boilers, and there- 
fore only three boilers, could be accommodated, and 
under these conditions it was decided that the require- 
ments could best be met by installing Johnson water- 
tube boilers with integral superheaters. The hull, as 
originally constructed, was of good form and was 
generally suitable for the increased speed required, but 
model experiments indicated that it could be improved 
by an increase of about 10 ft. in length, to give a finer 
entrance, and the rudder was also streamlined. The 
present dimensions of the Asturias are :—Length 
between perpendiculars, 640 ft.; breadth, 78 ft. ; 
moulded depth to “C” deck, 44 ft. 6 in.; and gross 
tonnage, 22,000. While this work was in progress, the 
opportunity was taken to carry out extensive improve- 
ments to the passenger accommodation. No alterations 
have been made to the main public rooms as the vessel, 
being of comparatively recent construction, conforms 
to the highest standard in this respect. The work 
outlined above has been completed within the contract 
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| time and we understand that the trials recently carried 
lout have proved entirely satisfactory. A speed of 
| 18-9 knots was attained on the measured mile. 

The present appearance of the vessel is shown by 
the photograph reproduced in Fig. 1, and by comparing 
this with Fig. 5 of our previous article it will be seen 
that the main external difference is in the height of 
the funnels, which has been increased by 15 ft. The 
general arrangement of the new machinery is shown 
in Figs. 2 and 3, on page 382. It will be seen to consist 
of a two-shaft arrangement of Parsons’ triple-expansion 
turbines, which are designed for a steam pressure at 
the manewuvring valves of 385 lb. per square inch 
(gauge) and a steam temperature of 700 deg. F., the 
vacuum being 27} in. with a sea temperature of 
85 deg. F. The power developed by the turbines is 
transmitted to the propeller shafts through double- 
helical gearing. Each set of turbines consists of a series 
arrangement of high-pressure, intermediate-pressure 
and low-pressure cylinders, each driving its own pinion. 
These pinions are 12-65 in. in diameter in the case of 
the high-pressure and intermediate-pressure turbines, 
and 14-35 in. in diameter in the case of the low-pressure 
turbine, the diameter of the main gear wheel being 
154 in. The three turbines are disposed around the 
main gear wheel in a manner designed to facilitate 
access and overhaul. A high-pressure astern turbine 
is incorporated in each intermediate-pressure ahead 
casing and the high-pressure astern turbine exhausts 
into a low-pressure astern turbine incorporated in the 
same casing as the low-pressure ahead turbine. End- 
tightened blading is fitted to the high-pressure and 
intermediate-pressure ahead turbines and to permit 
this to be done the high-pressure astern turbine has 
been designed so that the resultant axial thrust is in 
the same direction whether the turbines are running 
ahead or astern. Provision is made by means of a 
by-pass valve on the high-pressure turbine for a 
continuous load 10 per cent. in excess of the normal 
designed power to be carried. The astern turbines are 
capable of developing two-thirds of the total ahead 
power. The ahead turbines are of the reaction type 
throughout, but the high-pressure astern turbine 
consists of an impulse wheel and the low-pressure 
astern turbine is of the impulse-reaction type. An 
emergency governor, with end-movement control, is 
fitted to each turbine and arranged to close the bulk- 
head self-closing stop valves in the main steam lines 
if a speed greater than 16 per cent. in excess of the 
designed revolutions is attained, or in the event of 
a failure of the lubricating oil supply, or a failure of 
the adjusting block pads. All gearing and pinions were 
cut by Messrs. Harland and Wolff to the highest 
standard of accuracy. The main gear wheels have 
cast-iron centres mounted on tapered spindles, forged 
steel rims being shrunk on and pinned. The pinions 








are of normalised nickel steel. 





Although, as previously mentioned, the existing 


| propeller shafts were used, the original tunnel bearings 


were replaced by self-lubricated bearings of the builders’ 
own design. The thrust shafts and blocks were also 
retained, but the two new propellers fitted were of 
manganese bronze designed and made by Messrs. 
Harland and Wolff, the surface being decided upon as 
the result of model tests carried out at the National 
Physical Laboratory Tank. They are solid three- 
bladed propellers of aerofoil section and streamlined, 
and are 17 ft. 6 in. in diameter. 

The condensers are of the under-slung, two-flow, 
Weir regenerative type, their breadth, as shown in 
Fig. 2, being unusually great relative to their height. 
This form was rendered necessary by the requirement 
that the existing shafting should be employed, so that 
the condenser had to be designed to conform to the 
available space. Each condenser has a cooling surface 
of about 12,000 sq. ft., and is supplied with circulating 
water by two pumps, each pump being capable of 
supplying 7,500 gallons per minute against an inclusive 
head of 20 ft. The pumps are electrically driven and 
have a speed range from 333 r.p.m. to 525 r.p.m. The 
condensers are constructed of mild steel plates, fully 
stayed, and have cast-iron water boxes and end covers. 
The tube plates are of rolled Naval brass, 14 in. in 
thickness, and the tubes are of aluminium bronze, 
? in. in diameter externally and 17 1.W.G. thick. In 
the bottom of each condenser a large condensate well 
is provided to take up the fluctuations in the demands 
of the feed pumps and to accommodate the floats of 
the closed-feed controllers. The weight of the con- 
densers is mainly supported by springs located between 
them and the tank top. 

For dealing with the condensate, Weir’s closed-feed 
system has been adopted. There are four electrically- 
driven extraction pumps of Drysdale’s two-stage 
Pervac type, each capable of handling normally 
70,000 lb. of condensate per hour. The air ejectors are 
of Weir’s steam-jet three-stage vertical type. The 
drain cooler is of 350 sq. ft. surface and is capable of 
raising the feed temperature from 108 deg. F. to 
125 deg. F., the heating medium being the combined 
drains from the low-pressure feed heater. The two 
main feed pumps, located as shown in Figs. 2 and 3, 
are of the Weir two-stage centrifugal type and are 
turbine driven. Each is capable of supplying the full 
requirements of the three boilers under maximum 
steaming conditions, but, as a standby, a direct-acting 
reciprocating feed pump, capable of handling 125,000 lb. 
per hour is also provided. There are three feed heaters 
arranged in series. The low-pressure heater raises the 
feed-water temperature from 125 deg. F. to 193 deg. F. 
The exhaust steam passing into the heater consists of 
the main feed-pump exhaust and the evaporator vapour, 
in addition to the drains from the intermediate pressure 
heater. The latter raises the feed to 278 deg. F., 
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steam for heating being tapped from the main turbines 
at about 75 lb. per square inch absolute. The high- 
pressure heater drains are also led to the intermediate 
pressure heater. The high-pressure heater raises the 
feed temperature to 350 deg. F., and is supplied with 
steam tapped from the main turbines at 181 Ib. per 
square inch absolute. 

There are two low-pressure evaporators, each capable 
of producing 80 tons of vapour every 24 hours. Two 
motor-driven evaporator feed pumps, each capable 
of delivering 120 tons of water a day, draw from the 
undistilled reserve tank and the distilled-water tanks, 
discharging into the low-pressure evaporators and to 
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the boiler-filling line. A distilling condenser, of , sectional drawings reproduced in Figs. 4 and 5. Fig. 6 


240 sq. ft. surface, deals with the whole of the vapour | shows one of the boilers, with part of the casing removed, 
from the evaporators. For port use a feed-water| in Messrs. Harland and Wolff's shops. The total steam- 
heater is fitted in the boiler-filling line so that the | generating surface of the three boilers is 25,000 sq. ft., 
water enters the boilers at a fairly high temperature | and the total superheating surface 5,900 sq. ft. The 
and after filling, circulation through this heater is} boilers are designed for a working pressure of 450 |b. 
continued until a high temperature is obtained. | per square inch, but the normal working pressure will 

The three Johnson boilers, which form the most | not exceed 425 Ib. per square inch. The designed final 
notable feature of the new propelling machinery, were | superheat temperature is 750 deg. F., but the maximum 
constructed by Messrs. Harland and Wolff under} working temperature, under normal conditions, Is 
licence from Messrs. Clarke, Chapman and Company, | 700 deg. F. The steam and water drums are solid 
Limited. They are arranged as shown in Figs. 2| forged from Siemens acid open-hearth steel, having 4 
and 3, and their construction is illustrated by the! tensile strength of 34 tons to 38 tons per square inch, 
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| are machined all over. The steam drums have an 
iside diameter of 4 ft. 6 in., and the water drums of 
while the vertical distance between the centre 
ies of the steam and water drums is 13 ft. The 


boiler tubes are of solid drawn cold-finished basic steel 


I] 


t 





| the two rows nearest the furnace are of 2} in. 
itside diameter and 6 L.S.G. thick. The third row 
composed of tubes of 1} in. outside diameter, 


' L.S.G. thick, and the remainder of the tubes, viz., 

rows on the superheater side and 12 rows on the 
ther side, are of 1} in. outside diameter and 11 L.S.G. 
nic k. 


The superheater tubes, as shown in Fig. 5, 


BY MESSRS. HARLAND AND WOLFF, 


JoHNSON BoILER WITH Casinc PARTLY REMOVED. 
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are arranged horizontally on the left-hand side of the 
boiler looking at the front. The rear wall of the 
boiler consists of a staggered line of 40 tubes, 2} in. 
in outside diameter and 6 L.S.G. thick, and there are 
16 4-in. outside diameter downcomer tubes evenly 
distributed at the front and back of the drums on 
each side of the boilers. The steaming capacity of the 
boilers is such that two of them will be able to main- 
tain the steam requirements for full service speed. 
Air heated by Ljungstrém-Howden preheaters, one 
of which is located over each boiler, as shown in 
Figs, 2 and 7, passes down ducts arranged at the back, 





sides and front of the boiler, to the oil burners, seven 
of which are fitted to each boiler. The forced-draught 
and induced-draught fans, which are of Howden manu- 
facture, are located in the boiler room casing, as shown 
in Figs. 2 and 7, being carried on beams at the different 
deck levels. There are three fans of each type, the 
forced-draught fans being of the double-inlet type and 
having impellers 42 in. in diameter. They are designed 
to maintain a normal] pressure at discharge of 3$ in. 
water gauge, but can maintain a pressure of 5 in. water 
gauge under overload conditions. The induced- 
draught fans are of the single-inlet turbo-vane type, 
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and the fan wheels are 71} in. in diameter. 
Howden Vortex soot collectors of the wet type are 
located in the funnel above the induced-draught fans, 
pumps for supplying the water jets being fitted in the 
boiler room. 

The oil-fuel installation is of Wallsend-Howden 
manufacture and comprises two complete units, each 
of which is capable of supplying the full requirements 
at the normal designed power. Each unit consists of 
an electrically-driven pressure pump, a duplex suction 
filter, a heater, and a discharge filter. The pumps are 
of the Weir “ Pyro” type and each is capable of 
delivering about 8 tons of fuel oil per hour against a 
pressure of 175 lb. per square inch. Three electrically- 
driven gear-wheel pumps are provided for oil trans- 
ference, each being capable of delivering 30 tons per 
hour against a head of 60 ft. Two smaller transfer 
pumps are provided for the supply of the Diesel engine- 
driven generators. 

The installation of the new propelling machinery 
involved considerable alterations to the switchboards 
and to meet the increased demands of the additional 
auxiliary plant a 400-kW geared turbo-generator set 
has been installed for emergency use. The auxiliary 
Diesel machinery has been retained complete, this 
being an important contributory factor in the low fuel 
consumption and general efficiency of the vessel. It 
may be noted, however, that a special device has been 
fitted to the auxiliary Diesel engines to eliminate 
vibration. 

The Asturias will shortly re-enter the owners’ South 
American service, sailing from Southampton on the 
20th instant. Her sister ship, the Alcantara, will be 
similarly dealt with in the next few months, and there 
is every reason to believe that these two vessels will 
effectively maintain the supremacy of British shipping 
in their particular service. We recently had the 
opportunity of travelling in the Asturias from Belfast 
to Southampton and during this trip the machinery 
functioned without the slightest hitch. The steadiness 
of the motion and the notable absence of vibration 
should render the vessel extremely popular with the 
travelling public, and there can be no doubt that 
similar results will be obtained with the Alcantara. 


PERSONAL. 


Messrs. Piecorr Exvecrraica. Company, Lirrep, 
Salisbury Square House, London, E.C.4, have taken 
over the business recently carried on under the name of 





Messrs. A. 8S. Markes and Company, electrical factors, 
17, Perey-street, London, W.1, and all inquiries should 
now be sent to Messrs. Piggott at the above address. 
Mr. A. 8S. Markes has joined Messrs. Piggott’s staff. 
Tue GroLoeicat Survey anp Museum has now been 
moved from Jermyn-street, St. James's, S.W.1, to 
Exhibition-road, South Kensington, London, S8.W.7. 


Mr. Wiitiam Roacu, who, for the past 47 years, has 
been manager of the Gloucester branch of Messrs. R. A. 
Lister and Company, Limited, Dursley, has retired 

Mr. L. L. Roptnson, M.Inst.C.E., M.1.E.E., who 
retired from the position of Borough Electrical Engineer of 
Hackney a few months ago, has joined the firm of Messrs. 
May and Hawes, consulting engineers, 36, Victoria-street, 
London, 8.W.1 





CONTRACTS. 


Messrs. Srmon-Carves, Limirep, Cheadle Heath, 
Stockport, have received an order for an additional 
battery of 15 coke ovens from Messrs. Manvers Main 


Collieries, Limited, Wath-on-Dearne. This will be built 
at one end of the existing battery, which was supplied 
barely a year ago, by Simon-Carves and has 
already proved a success, not only commercially, but 
also from the technical and engineering point of view 

Messrs Tur SunBEAM Moror Car Company, 
Limtrep, Moortield Works, Wolverhampton, have re 
ceived another order from the Bournemouth Corporation, 
making the fifth during the last 12 months, for Sunbeam 
B.T.H, trolley omnibuses. This latest order is for 48 
vehicles, which brings the total already supplied to, and | 
on order for, Bournemouth Corporation, to 103 All| 
the vehicles are of the Sunbeam M.S.2, six-wheel type 
with British Thomson-Houston electric-traction equip 
ment The bodies for the recent orders will con 
structed by Messrs. Park Royal Coachworks, Limited. 
M. HENDERSON AND 
Limirep, King’s Works, Aberdeen, have received an 
order from Messrs. Balfour, Beatty and Company, 
Limited, London, for four special luffing aerial cableways | 
for use on the construction of the barrage across the 
River Tigris at Kut, Iraq. Each cableway has a span 
of 2,400 ft. and handles a load of 5 tons 


Messrs 


Messrs. JoHN CoMPANY, 








Wor.p Consumption or Tin.—According to a Bulletin 
issued by The Hague Statistical Office of the International 
Tin Research and Development Council, the consumption 
of tin in the United Kingdom increased from 18,368 tons 
in the year ending July, 1933, to 20,915 tons in the twelve 
months ending July, 1934. Similar figures for the 
United States were 46,529 tons and 52,046 tons, for 
Germany 8,824 tons and 10,788 tons, for France 10,027 
tons and 9,466 tons, and for the whole world 110,221 tons 
and 124,800 tons. 


Three 


ENGINEERING. 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 

| are given. Further details may be obtained on applica- 
| tion to the Department, the reference numbers appended 
being quoted in all cases. 


Telephone Equipment.—The supply of telephone dial 
parts, including number rings, spring rings, labels, 
| star wheel assemblies, screws and washers. The Posts 
and Telegraphs Department, Melbourne ; November 20. 
(Ref. No. A. Y. 12,665.) 
Electrical Apparatus.—The supply of resistances, con- 
densers, switches, motors, measuring instruments, and 
other electrical apparatus for the Royal School of 
Engineering, Giza. The Egyptian Ministry of Educa- 
tion, Giza: November 8. (Ref. No. A.Y¥. 12,671.) 

Steel Sheet Piling.—The supply of 4,550 sq. metres of 
steel sheet piling in lengths of 7 metres; 10 corner and 
10 junction piles (90 deg.) and 4 pile-driving caps. The 
Argentine Ministry of Public Works, Irrigation Depart- 
ment, Aires; October 27. (Ref. No. G.Y. 
14,360.) 

Street Paving.—The paving of 150,000 sq. metres of 
the streets of Tehran at the rate of 50,000 sq.. metres 


Buenos 


3 annum. The Municipality of Tehran, Persia; 
November 17. (Ref. No. G.Y. 14,362.) 
Transformers.—The supply of three 3,000-kVA 50- 


cycle, oil- immersed, self-cooled transformers, together 
with spare coils and bushings. The Electricity Com- 
missioners of Victoria, Melbourne ; November 19. (Ref. 
No. A.Y. 12,672.) 


Electric Lamps.—The supply of electric lamps of 
various wattages and types for 230 volts. The Cape 
Town Electricity Department ; October 31. (Ref. No. 


A.Y. 12,673.) 
Service Cut-Outs 
iron-clad service 
ilectricity Department ; 
12,674.) 
Switchgear. 


The supply of single and double- 
cut-outs. The Cape Town 
October 31. (Ref. No. A.Y. 


ole 


The supply of 24 ring-main switch units, 


incorporating two ring-main switches and one trans- 
former switch. The Melbourne City Council; Novem- 
ber 19. (Ref. No. A.Y. 12,675.) 

Cables.—The supply of street-lighting equipment, 
comprising 3,000 metres of 3,000-volt armoured cable 
and 500 insulators for 25 mm. aerial cable. Egyptian 


Ministry of Public Works, Tanzim Department, Cairo ; 
October 29. (Ref. No. A.Y. 12,676.) 

Telephone Cable.—The supply of lead-covered under- 
ground telephone The Posts and Telegraphs 
Department, Melbourne ; October 23. (Ref. No. A.Y. 
12,677.) 

Metal-Filament Lamps The supply of 85,100 metal- 
filament lamps of various types and wattages. The 
State Electricity Supply and Telephones Administration, 
Montevideo, Uruguay ; November 26. (Ref. No. A.Y. 
12,670.) 


cable. 


Telephone Switchboard Indicators.—The supply of 
telephone switchboard indicators of various types. The 
Posts and Telegraphs Department, Melbourne ; Novem- 
(Ref. No. A.Y. 12,679.) 

Punching and Shearing Machine.—The supply of a 
motor-driven universal punching and shearing machine. 
The South African Railways and Harbours Administra- 


A.Y. 


ber 27 


tion, Johannesburg; November 9. (Ref. No. 
12,680.) 

Notching Machine.—The supply of a motor-driven 
double-end notching machine. The South African 


Railways and Harbours Administration, Johannesburg ; 
November 9. (Ref. No. A.Y. 12,681.) 

Plate Rolls.—The supply of motor-driven plate- 
bending and straightening rolls. The South African 
Railways and Harbours Administration, Johannesburg ; 
November 9. (Ref. No. A.Y. 12,682.) 

Copper Conductors.—The supply of 40 miles of black 
double-braided copper conductors. The Johannesburg 
City Council ; October 27 (Ref. No. A.Y. 12.683.) 
The supply of a 535-kVA oil- 

50-cycle transformer. The 
November 12. 


Power Transformer 
immersed, three-phase, ’ 
Egyptian Ministry of Public Works, Cairo ; 
(Ref. No. A.Y 12.684.) 





| jumper rings and terminal strips. 


Jumper Rings and Terminal Strips.—The supply of 

The Posts at ele- 

graphs Department, Melbourne; November 20. (Ref. 
No. A.Y. 12,685.) 

ilternator Sets.—The supply of a 20-kW, 400-volt, 

oil-engine driven alternator and a 7-kW, 400-volt belt- 


driven alternator and switchboard for Pallah power 
house. The Indian Stores Department, New thi ; 
October 22. (Ref. No. A.Y. 12,686.) 

Safes.—The supply of 54 money safes of various 


The Egyptian Ministry of Finance, Cairo ; 
November 8. (Ref. No. G.Y. 14,368.) 

Lead Sleeves.—The supply of 
Union of South Africa Post Office. 
and Supplies Board, Pretoria ; 
No. G.Y. 14,371.) 

Pumps.—The supply of two pumps of the centrifugal 
or turbine type for Giza and Gizerah Waterworks. he 
Egyptian Ministry of Public Works, Cairo ; November 3. 
(Ref. No. G.Y. 14,379.) 

tir Compressor.—The supply and delivery of a steam- | 
driven air compressor, capacity at least 1,000 cub. ft., | 
or, alternatively, one with a capacity of 600 cub. ft. The 
New Zealand Public Works. Senaeeeed, Wellington ; 


dimensions. 
lead sleeves for the 
The Union Tender 
October 26. (Ref. 
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BOOKS RECEIVED. 


Bautechnischer Luftschutz. By Drev.-Inc. Hans Scuosz 
BERGER. Berlin: Bauwelt Verlag. 

The Association of Engineering and Shipbuilding Draughts 

men. Fabricated Welded Steel Construction. By 

J. Cotuinson. London: The Draughtsman Publis! 

ing Company, Limited. [Price 3s. net.] 

‘ongage des Puits de Mine en Terrains Aquiferes. Les 
Principaux Procédés Spéciaux. By M. Biquet. Paris : 
Dunod. [Price 18 fes. 50 centimes.] 

Technologie Miniére. Cours Pratique d’Exploitation Les 
Mines et des Carriéres. By Micnet CASTELAIN and 
Evectne Stravinsky. Paris: Dunod. [Price 87 frs. 
65 centimes.] 

Elemente der Elementaren Mechanik. Volume i. By K.H. 
GrossMANN. Zurich: Karl H. Grossmann. [Price 
3 frs.) 

Technik Geschichte. Beitrage zur Geschichte der Technik 


Le 


und Industrie. Volume 23. 1934. Berlin: V.D.1- 
Verlag, G.m.b.H. 

Differential and Integral Calculus. Volume i. By R 
Courant. Translated by E. F. McSHane. London : 
Blackie and Son, Limited. [Price 20s. net.] 

Advanced Practical Mathematics. By W. L. Cow.ey. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
15s. net.] 


Haveuses Ripantes et Méthodes Modernes d’ Exploitation 
des Mines de Combustibles. By M. LERECOUVREUX. 
Paris : Dunod. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Ironmasters have little 
Cleveland pig for the market. Distributable parcels are 
promptly taken up, mainly for home use, and deliveries 
to Scotland are steadily maintained. Makers expect to 
secure further orders from customers beyond the Tweed, 
notwithstanding the keen competition for Scottish trade. 
Terms of sale for shipment to foreign destinations are 
still a matter of individual bargaining, but are less weak 
than recently, makers being disinclined to accept the 
low terms named as demands from elsewhere at higher 
figures virtually absorb current production. For other 
than export trade fixed minimum figures remain at the 
equivalent of No. 3 g.m.b. at 67s. 6d. for consumption 
on Tees-side, 69s. 6d. delivered to North-East Coast areas 
beyond the Middlesbrough zone, 67s. 3d. delivered to 
Falkirk, and 70s. 3d. delivered to Glasgow. 

Hematite.—Stocks of East Coast hematite pig are not 
large and are steadily falling. Producers are thus in 
quite a strong position. Obstacles to transactions with 
Continental customers are as difficult as ever to over- 
come, but a firm of merchants has managed to put 
through a little business with Germany and has this 
week shipped a cargo to that country. Local demand is 
increasing’; manufacturers continue to do satisfactory 
business with Sheffield and the Midlands, and with Wales. 
Export prices are irregular, but delivery quotations to 
destinations elsewhere are firm on the basis of No. | 
quality at 69s. here, 71s. to Durham and Northumber- 
land, 75s. to 78%. to various parts of Yorkshire, and 
75s. to Scotland. 

Blast-Furnacemen’s Wages.—North-East Coast blast 
furnacemen’s wages have been advanced by 1:5 
per cent. for the last quarter of the year consequent 
upon the average net selling price of No. 3 g.m.b. 
Cleveland pig iron for July, August and September having 
been certified at 56s. 8-8ld. per ton, as compared with 
55s. 2-15d. per ton for the previous three months. This 
raises wages from 5 per cent. above the standard to 
6-5 per cent. above the standard. 

Foreign Ore.—Conditions in the foreign ore trade are 
little changed. Merchants hold out for advanced figures 
for supply over the period ahead, but for prompt delivery 
best sae is still obtainable at 17s. c.i.f. Tees. 

Blast-Furnace Coke.—The recently much enlarged out- 
ut of coke has not weakened the price of good medium 
»last-furnace qualities, which remain at 20s. delivered to 
Tees-side works. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel producers are well sold and are 
turning out heavy tonnage in nearly all branches, the 
outstanding exception being departments manufacturing 
shipbuilding requisites. Current quotations to home 
customers, subject to the usual rebates, stand : Common 
iron bars, 91. 12s. 6d.; packing (parallel), 8l.; packing 


(tapered), 101.; steel billets (soft), 51. 12s. 6d.; steel 
billets (medium), 7/. 2s. 6d.; steel billets (hard), 
7l. 12s. 6d.; iron and steel rivets, 111. 10s. ; steel ship 
plates, 81. 15s.; steel angles, 81. 7s. 6d.; steel joists, 
81. 158. ; heavy sections of steel rails, 8/. 10s. for parcels 


of 500 tons and over, and 91. for smaller lots ; and fish 
lates, 121. 10s. Black sheets (No. 24 gauge) are 101. 10s 
or delivery to home customers and 9. 5s. f.o.b. for 
shipment abroad; and galvanised corrugated sheets 
(No. 24 gauge) are 131. for delivery to home customers 
and 111, 5s. f.o.b. for shipment overseas. 
Scrap.—Heavy cast iron and machinery metal are in 
improving demand and as steelworks are now buying in 
uantity, foundries can hardly expect to purchase on 
the same terms if they insist on deliveries broken into 
handy pieces. Consumers of heavy steel are in the 
market, but merchants, believing advance in values 
imminent, are selling sparingly. 








Tue Instrrution or Sanitary ENGIneERS.—Mr 
W. E. Blizard, B.Sc., M.Inst.C.E., has been nominated 
as President of the Institution of Sanitary Engineers, 





November 20. 14,381.) 


(Ref, No. G.Y. 





120-122, Victoria-street, London, 8.W.1, for 1935, 
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NOTES FROM THE SOUTH-WEST. _NOTES FROM SOUTH YORKSHIRE. | 


Carpirr, Wednesday. 

Water Supplies in South Wales.—Heavy downpours 
of rain recently have had such a marked effect upon the 
reservoirs of South Wales that all anxiety as to water 
supplies are now at an end. Swansea Corporation have 
decided to withdraw the restrictions on the use of water 
for any purpose. It was stated that the water in storage 
had increased to 963,000,000 gallons, or two-thirds of the 
storage capacity of 1,405,000,000 gallons. There was at 
the time of the report 93 days’ supply of water in store. 

Swansea New Power Station.—A recent report to the 
Swansea Electricity Committee stated that the new 
power station at Tir John North would be ready for 
the official opening about the end of April or the 
beginning of May next. There has been some delay in 
carrying through the work, as the result of the decision 
to use pulverised anthracite for generating steam. It 
is now hoped that boilers would be put under steam in 
January. It is expected that by the use of pulverised 
anthracite the cost of generating the power at the station 
will be exceptionally low. 

Sewerage Damage in the Rhondda.—After lacking rain 
for many months, there have been serious floods in 
South Wales. The River Rhondda at Tonypandy caused 
a landslide which carried away concrete abutments 
supporting a 24-in. pipe sewer from the upper and 
mid-Rhondda, some 50 yards of piping being swept into 
the river. This will entail some substantial new works. 

Maesteg Sewerage Scheme.—In view of the lack of 
success in ‘securing a joint sewerage scheme for the 
district, the Maesteg Urban Council are now preparing 
a scheme for sewerage for this town, estimated to cost 
30,0001., and are applying to the Ministry of Health for 
sanction to raise the necessary loan and for a substan- 
tial grant towards the scheme as an unemployment 
measure. 

Llechryd Bridge Scheme.—In recent years there has 
been much discussion concerning Llechryd Bridge which 
crosses the River Teify and is subject to flooding having 
sustained some damage in consequence. It is jointly 
owned by the Pembrokeshire and Cardiganshire County 
Councils, and there has been a failure to agree as to 
whether the bridge should be demolished and replaced 
by a structure which would be free from the flood trouble 
and not be an obstruction to the stream. The Ministry 
of Transport did not regard a new bridge as necessary, 
but thought that the bridge could be raised above flood 
level and offered a grant of 5,0001. towards the repairs 
and improvements required. Moreover, the Ancient 
Monuments Commission were unwilling to agree to the 
demolition of the present structure. The discussions 
have gone on so long that the Ministry of Transport 
have now notified the respective councils that the 5,0001. 
offer has been withdrawn and will be allocated for some 
other object where it could be immediately employed. 
The matter remains in this position for the present. 








Tue Firytne HAMBURGER.—The express railcar known 
as “‘ The Flying Hamburger,” which has been in service 
between Berlin and Hamburg since May, 1933, has 
been given a trial run between Berlin and Frankfort. 
The fastest express on this line, FD5, takes 
6 hours 30 minutes for this journey, but the “ Flying 
Hamburger’”’ completed the distance in 4 hours 59 minutes. 
The German State Railways intends to introduce regular 
express railcar services over all the lines on which trials 
have been carried out, and has ordered 13 new cars for 
this purpose. 


Tue Instrrvute oF Transport.—The Council of the 
Institute of Transport, 15, Savoy-street, London, W.C.2, 
has made a number of premium awards in respect of the 
1933-34 session. The Railway Operating Medal has 
been gained by Mr. C. M. Jenkin Jones, the Road Trans- 
port Medal by Mr. H. Aker Tripp, the Road Transport 
(Passenger) Medal by Mr. G. F. Sinclair, the Dock and 
Harbour Silver Medal by Mr. A. G. Course, the Institute 
Graduate Medal by Mr. G. E. Whitworth, and the 
Institute Student Medal by Mr. R. 8S. F. Jefferies. The 
first ordinary meeting of the 1934-35 session of the 
Institute was held in the lecture theatre of the Institution 
of Electrical Engineers, Victoria-embankment, London, 
W.C.2, on Monday, when Mr. 8S. E. Garcke was inducted 
President and delivered his presidential address. 


Tue Moror Tanker “ Knopauna.’’—Designed and 
built by Messrs. The Irrawaddy Flotilla Company, 
Rangoon, the twin-screw motor tanker Khodaung has 
recently been placed in commission, in Rangoon, by the 
owners, Messrs. The Burmah Oil Company, Limited. 
She has a length of 146 ft., a beam of 26 ft., and a depth 
of 8 ft., and is capable of carrying 75,000 gallons of 
benzine in six specially-constructed spirit-proof riveted 
tanks. On account of the tortuous and crowded water- 
ways in which the vessel trades, the navigation bridge 
8 forward and provides a clear view, while, to facilitate 
night work, a 15-in. electric searchlight is mounted on 
the bridge under the direct control of the captain. The 
vessel is propelled by two 160 brake horse-power, Petter 
four-cylinder Atomic Diesel directly-reversible engines, 
running at 330 r.p.m. These engines are of the two- 
stroke cycle, cold-starting type and are directly con- 
nected to 4-ft. diameter propellers through Michell 
thrust blocks mounted on extensions of the main-engine 
bed-plate. The auxiliary engines are also of the Petter 
\tomic-Diesel, two-stroke, cold-starting type. After a 
250-mile run from Tenangyaung to Mandalay with a 
cargo of 60,000 gallons of benzine it was reported that 
the main and auxiliary engines had given every satis- 
faction, the fuel consumption of the main engines being 
0-40 Ib. per brake horse-power per hour. 
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SHEFFIELD, Wednesday. 

Iron and Steel.—One of the outstanding developments 
in the local steel and engineering trades during the past 
week has been the switching over of Messrs. Thos. Firth 
and John Brown Limited to the use of electricity supplied 
by the Corporation. This subject is referred to else- 
where in this issue. Messrs. Firth and John Brown now 
become the city’s best customer in electricity, The 
firm operate a large variety of processes by electricity. 
In addition to electrically-operated rolling mills and 
machinery and plant in the railway department, they 
have electric furnaces with a nominal capacity of 1,000 
tons a week. One of the furnaces is one of the largest 
of its kind. 

Iron and Steel.—The raw and semi-finished steel 
branches are satisfactorily employed. The autumn 
revival is well under way. Buying on home account is 
extensive. Overseas requirements show slight improve- 
ment. The heavy engineering branches are working at 
increased capacity. The production of large hollow 
forgings and boiler drums for electrical and oil refining 
purposes is an active line. Mining equipment is in 
demand by foreign mining enterprises. Difficulty is 
being experienced in meeting the heavy call for stainless 
sheet and strip. Firms producing stainless steel in bulk 
form have impressive order books. Other progressive 
lines include automobile steel and fittings, aircraft steel 
and engine parts, and electrical equipment. Weakness 
has developed in the market for agricultural machinery 
and parts on home account, but Colonial requirements 
are up to recent level. The tool trades show little change. 
In one or two sections a slight falling-off in the demand 
is reported. Twist drills, hacksaws, hacksaw blades, 
precision tools, and segmental saws are progressive lines. 
Saws, files and plantation implements ow few signs of 
revival. 

South Yorkshire Coal Trade.—The demand for most 
classes of fuel has been fully maintained. The iron and 
steel trades are ordering freely, and consumption is on a 
higher level. [Electricity and gas undertakings are 
placing contracts on winter stocking account. The 
recent shortage of steams shows definite signs of being 
overcome as a result of the September quota. The 
demand is up to recent dimensions. Housecoal is steady. 
Country and London consumers are buying more freely. 
Despite the recent improvement, however, the market is 
capable of further expansion. Foundry and furnace coke 
are in strong demand. In some areas supplies are on the 
short side. Gas coke is firm. Quotations are :—Best 
branch hand-picked, 24s. to 26s.; Derbyshire best house, 
20s. to 228.; Derbyshire best brights, 17s. 6d. to 19s. ; 
best screened nuts, 16s. 6d. to 17s. 6d.; small screened 
nuts, 15s. to 168.; Yorkshire hards, 16s. 6d. to 17s. ; 
Derbyshire hards, 16s 6d. to 17s.; rough slacks, 8s. 
to 9s.; nutty slacks, 7s. to 8s. 6d.; smalls, 5s. 6d. to 
6s. 6d. 








British STANDARD SPECIFICATIONS FOR THE PLATING 
Inpustry.—The first two of a new series of British 
Standard Specifications for the plating industry have 
recently been published by the British Standards Insti- 
tution. They are No. 558-1934, which refers to nickel 
anodes for electroplating and No. 564-1934, which deals 
with nickel ammonium sulphate and nickel sulphate for 
electroplating. These specifications, as well as others in 
course of preparation, have been prepared at the request 
of the Electrodepositors’ Technical Society, who, among 
others interested organisations, have assisted in their 


preparation. Copies of the specifications may be 
obtained from the Publications Department of the 
Institution, 28, Victoria-street, London, 8.W.1, price 


2s. 2d. each, post free. 


Cast ConcRETE Propvucts AssociaTiIon.—At the 
sixth annual meeting of the Cast Concrete Products 
Association, held recently at the Building Exhibition, 
Olympia, London, W.14, under the chairmanship of 
Mr. H. W. Jenks, a number of questions affecting the 
interests of the cast-concrete industry were discussed. 
Among other matters a resolution, that the Association 
should seek a conference with representatives of the 
four railway companies to draw their attention to the 
marked increase in breakage to concrete products whilst 
in transit by rail, and to the consequent trend amongst 
manufacturers to divert the carriage of their goods to 
road transport, was passed unanimously. It was further 
resolved that the Association should also keep in touch 
with road-transport interests. The offices of the Asso- 
ciation are at 20, Dartmouth Street, London, 8.W.1. 


ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—tThe result of the eleventh competition, held under the 
auspices of the Association of Supervising Electrical 
Engineers, Aldwych House, Aldwych, London, W.C.2, 
for the Highfield Shield and Prizes, has now been 
announced. The Shield and first prize have been 
gained by Mr. H. B. Mellor, Oldham, the author of the 

aper, ‘“‘ The Application of Electricity to Cotton Mills.” 

he second prize has been awarded to Mr. W. Acton, 
London, for his paper, ‘‘ Power Factor Correction,” and 
the third prize has been won by Mr. H. Horwood, London, 
author of * Matter, Electricity, and other Phenomena.” 
The prize fund of 15 guineas was subscribed by Messrs. 
British Insulated Cables, Limited, Messrs. W. T. Henley’s 
Telegraph Works Company, Limited, and Messrs. 
Johnson and Phillips, Limited, who each contributed 
5 guineas. The Shield and prizes will be presented at 
the Association’s meeting, on Tuesday, October 16, at the 





| E.L.M.A. Lighting Service Bureau, 2, Savoy-hill, London, 
W.C.2. 
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NOTICES OF MEETINGS. 

INSTITUTION OF MECHANICAL ENGINEERS.—-To-night, 
7 p.m., Storey’s-gate, S.W.1. Informal Meeting. ‘* The 
Selection of Personnel,” by Mr. L. 8. Hearnshaw. North- 
Western Branch: Wednesday, October 17, 7 p.m., 
Engineers’ Club, Manchester. Joint Meeting with the 
MANCHESTER METALLURGICAL Society. “ Fatigue,’’ by 
Professor F. Bacon. Midland Branch: Thursday, 
October 18, 6.30 p.m., James Watt Memorial Institute, 
Birmingham. “Carpet Manufacture,’ by Dr. J. W. 
Banks. Institution: Friday, October 19, 6.45, for 7.15 

.m., The Connaught Rooms, Great Queen-street, W.C.2. 

nstitution Annual: Dinner. 

INSTITUTION OF AUTOMOBILE ENGINEERS.— Wolver- 
hampton Centre: Tuesday, October 16, 7.30 p.m., 
Victoria Hotel, Wolverhampton. Presidential Address, 
by Mr. L. H. Pomeroy. 

INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Centre : Wednesday, October 17, 6.50 p.m., Grand 
Hotel, Birmingham. Chairman’s Inaugural Address by 
Mr. W. Burton. 

Nortu-East Coast Institution OF ENGINEERS AND 
SurpBurLpEers.—Friday, October 19, 6 p.m., Literary 
and Philosophical Society’s Rooms, Westgate-road, New- 
castle-upon-Tyne. Annual General Meeting. (i) Presi- 
dential Address by Mr. John T. Batey. (ii) Film: 
“ Building and Launching of Cunard-White Star Liner 
Queen Mary.” 

InstTITUTE OF Metats.—Sheffield Local Section : Friday, 
October 19, 7.30 p.m., The University, St. George’s- 
square, Sheffield. Chairman’s Address: “Some Manu- 
facturing Faults and Other Defects in Extruded Lead 
Products,’’ by Mr. Kenneth Gray. 





For Meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM THE NORTH. 


Guaseow, Wednesday. 


Scottish Steel Trade.—The steel trade of Scotland 
continues to be very well employed, as most of the works 
have quite a fair number of specifications on hand. Fresh 
business for heavy material is rather scarce, but the 
demand for steel for constructional purposes is better 
and the outlook is more healthy. Production overall is 
very good and most of it is for home consumption, as 
export dealing is exceedingly dull. In the black-stee] 
sheet trade quite a healthy demand prevails for both 
heavy and light gauges for the home market, but there 
is not much business passing for overseas. The output 
of galvanised sheets is of a very limited tonnage at the 
present time, largely because of the poor demands of 
the export market. Prices are unchanged and are as 
follows :—Boiler plates, 91. per ton ; ship plates, 8/. 15s. 
per ton ; sections, 8l. 7s. 6d. per ton; black-steel sheets, 
4 in., 8l. 108. per ton, and No. 24 gauge, in minimum 
5-ton lots, 101. 10s. per ton ; and galvanised corrugated 
sheets, No. 24 gauge, 13/. per ton, in minimum 4-ton 
lots, all delivered at Glasgow stations. 

Malleable-Iron Trade.—No change can yet be reported 
in the state of the malleable-iron trade of the West of 
Scotland, and the turnover in bar-iron and re-rolled 
steel bars is extremely poor. The total demand is so 
poor that plants are only able to be operated on a short- 
time basis. Prices are as follows :—‘*‘ Crown”’ bars, 
91. 15s. per ton for home delivery, and 91. 5s. per ton for 
export; and re-rolled steel bars, 8/. 12s. per ton for 
home delivery, and 7l. 10s. per ton for export. 

Scottish Pig-Iron Trade.—Conditions in Scottish pig- 
iron trade has not altered much, but the output from the 
fifteen furnaces now in blast is being very well absorbed. 
The demand for hematite and basic qualities continues 
good, while that for foundry grades shows some improve- 
ment. There has been no change in prices, and the 
following are the current quotations : Fromatite, Tle. 

r ton, delivered at the steel works ; and foundry iron, 
No. 1, 72s. 6d. per ton, and No. 3, 70s. per ton, both on 
trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 

ig-iron from Glasgow Harbour for the week ending last 
aturday, October 6, amounted to 409 tons. Of that 
total, 80 tons went overseas and 329 tons coastwise. 
During the corresponding week of last year the figures 
were 123 tons overseas and 44 tons coastwise, making 
a total shipment of 167 tons. 








75-H.P. Hunster Dieset Locomotive.—A 75-h.p. 
Diesel locomotive has recently been supplied by Messrs. 
Hunslet Engine Company, Limited, is, to Messrs. 
Robert Hudson, Limited, Leeds, for shipment to South 
America. This is a six-wheeled engine, constructed 
with locomotive-type frames carrying the engine and 

ar box, the frame cross stays extending beyond the 
rames and being riveted to outside channel longitudinals. 
The four-cylinder McLaren unit develops 75 h.p. 
running at 1,000 r.p.m., the clutch being of the ‘‘Hunslet ” 
multiple-diee type and the drive taken through a flexible 
coupling to the gear box. The latter is of the constant- 
mesh type, with nickel-chromium case-hardened gears and 
heavy dog lutch h being effected directly 
by lever, by the driver. ‘The final drive is by chain 
to the middle and trailing axles. The axle boxes are 
steel stampings and are adjusted by radius rods. All 
wheels are braked. The speeds are 5 miles, 84 miles and 
12 miles per hour and the corresponding tractive efforts 
develo: 4,870 Ib., 2,910 Ib., and 1,990 Ib., respectively. 





The engine weighs 10 tons and can haul 300 tons on the 
level. 
engine, 





Starting is by means of a Scott two-stroke petro] 
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1. CXXXVITI. 


SPEED ON THE ROADS. 


PROBABLY few Acts of Parliament have received 
more anxious and careful consideration before being 
put on the Statute Book than the Road Traffic Act 
of 1930. It is, therefore, disappointing that, 
although the measure has proved a great advance 
over its predecessors in many respects, it has only 
achieved a meagre measure of success in eliminating 
congestion, and in its most important aspect, that 
of reducing the toll of human life, has proved 
almost a complete failure. It may be suggested, 
however, that these weaknesses do not arise so 
much from defects in the Bill itself as in the failure 
of its application. The sponsors of the measure 
pinned their faith to the assumption that safety on 
the roads could best be ensured by abolishing the 
old speed limits on private cars, and substituting 
clauses designed to control the incompetent and 
reckless driver. It cannot be claimed, however, 
that these clauses have ever been effectively imple- 
mented, and it appears most unfortunate that, 
instead of taking steps really to try out their 
possibilities, the authorities should contemplate 
the reintroduction of speed limits. We have pre- 
viously stated that, in our opinion, local speed 
limits may be both justifiable and necessary, but it 
cannot be too strongly emphasised that they form 
no solution of the traffic problem as a whole. Apart 
from their tendency to increase congestion, there is 
abundant evidence to show thzt they cannot be 
enforced on a large scale, and that any attempt to 


No. 3587. 


| 





RAIL-CAR FOR THE ITALIAN | 


387 


make them effective in such circumstances leads to 

| very considerable friction between the police and 
‘the public. The responsibility for failing to give 
|teal effect to the clauses in the Act relating to 
| careless or dangerous driving lies with the Govern- 
|ment. Their enforcement must rest on thg police, 
jand although this body has justly earned the 
admiration of the whole world, its individual 
members have not had the necessary training to 
differentiate between safe and dangerous driving. 
Even when they do venture to take action, their 
efforts are frequently stultified by the attitude of 
the magistrates. 

Before proceeding further, it should be pointed 
out that unless more effective measures are taken, 
| traffic congestion will reach an intolerable point in 
a few years’ time. The total number of vehicles 
registered in Great Britain increased from about 
800,000 in 1924 to 1,730,000 in 1933, thus more 
than doubling in nine years, and there is every 
likelihood that a further doubling will oceur in the 
|next decade. The congestion in some of the larger 
towns is already very severe, and with twice the 
number of vehicles on the road, this state of affairs 
would become prevalent over large areas. It is a 
| platitude that the best interests of the country can 
only be served by facilitating the flow of traffic, 
and in the long run, it is possible that a free flow is 
one of the surest ways of reducing the number of 
accidefits. 

In a stimulating presidential address before the 
Institution of Automobile Engineers on October 2 
Mr. L. H. Pomeroy pointed out that road congestion 
| was a function of car miles per unit time, and that 
for a given congestion, it was only possible to 
increase the car miles by a proportionate increase 
|in the car speed. Such a proposal will doubtless 
|horrify many, and, in our opinion, it could only 
result in a diminution of accidents if motorists 
were subjected to a degree of control comparable 
| with that of a train driver. There is, however, 
direction in which congestion can be 
ireduced, that is, by diverting some of the 
vehicles to alternative routes, and it may be 
suggested that this is a more promising line of 
\development. Owing to the excellent surfaces 
lof the majority of second-class roads in this 
icountry, such alternative routes are often 
|already available, but it is notorious that traffic 
tends to concentrate on the main roads, even 
though time may be lost in doingso. The reluctance 
to use the second-class roads is probably due in 
part tothe prevalence on them of rather numerous 
blind corners and sharp curves. As pointed out 
by Mr. 8S. E. Garcke in his presidential address 
before the Institute of Transport on Monday last, 
if, in total, much less money had been spent, all 
over the country, on many minor improvements, 
instead of in developing the main routes radial 
to the large towns, we should to-day have, perhaps, 
a less spectacular system of roadways, but one 
which would be safer and more suited to our 
needs. Such work might wel! form a considerable 
part of any new programme of construction. The 
principle of compelling traffic to follow particular 
routes, instead of choosing its own course, is already 
in operation in certain areas, such as in the one-way 
streets and roundabouts in the larger cities, and as 
these regulations have proved effective, not only in 
facilitating traffic flow, but also, when properly 
applied, in reducing accidents, there is a strong 
case for extending them to all areas where conges- 
tion is liable to occur. A further step in the same 








| another 


| direction is the provision of special motoring roads. 


Such roads are becoming common on the Continent 
between large cities, notably in Italy and Germany, 
and in this country a considerable number have been 
constructed under the name of by-passes. The 
object in building the latter was to relieve congestion 
in towns by offering an alternative route for through 
traffic; in other words, they were designed as 
motor roads pure and simple. Unfortunately, 
many of these by-passes have been built up so 
rapidly that congestion from local traffic has already 
become acute, and motorists are returning to the 
very roads that they were intended to relieve. 
This matter has, however, now been taken in hand 
by the Minister of Transport, who has announced 
that indiscriminate ribbon building will not be 
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allowed in the future. This is a valuable step in 
the right direction, and taken in conjunction with 
control of the roads as regards the type and volume 
of traffic using them, should go far to improve the 
situation in the more congested areas. 

The third proposal for relieving congestion, put 
forward by Mr. Pomeroy, would be more likely to 
encounter severe opposition, as there is a widespread 
and not altogether unjustified idea that speeds on 
the road are already too high. In strict logic, every 
accident, whether in the form of a collision between 
two vehicles, or the running down of a pedestrian, 
can be regarded as a result of excessive speed, since 
if the vehicle or vehicles concerned had been moving 
sufficiently slowly, the accident would not have 
occurred. It is, however, quite impracticable to 
restrict speeds to a point at which the risk of 
accidents is eliminated. The alternative is to so 
regulate the flow of traffic that two vehicles, or a 
vehicle and a pedestrian, do not get into such 
relative positions that an accident is probable. 
This principle underlies the majority of the existing 
traffic regulations, but unless the freedom of the 
individual is to be restricted to an intolerable degree 
its application must depend to a great extent on 
the behaviour of individual drivers. Put in another 
way, the driver himself must learn to avoid placing 
himself in such a position that there is danger of an 
accident. It may be argued that a similar duty | 
rests on the pedestrian; but the primary duty of | 
avoiding an accident must always rest on the driver, 
as it is he, and not the pedestrian, who introduces 
the dangerous element into the encounter. In| 
addition, the pedestrian may be either too young | 
or too infirm to avoid dangerous situations. As | 
we have stated previously, the majority of accidents 
result from the faulty judgment, lack of skill, or 
inexperience of the average driver, rather than 
from the recklessness of the few, and the crux of | 
the problem is to persuade a large number of well- 
meaning members of society that they are less | 
competent than they believe themselves to be. 
There appears to be only one effective manner in | 
which this can be done, and that is by pointing out | 
on every possible occasion that a driver is exercising | 
bad judgment, even when there is no likelihood of 
an accident resulting. This disciplinary action can 
only be undertaken by the police, and as we have 
already stated, they are not at present competent 
to carry it out. Whatever line of approach to the 
traffic problem is taken, it is difficult to avoid the 
conclusion that the success of all attempts at 
amelioration must depend on either training all 
constables in a knowledge of good and bad driving, 
or establishing a special branch of the force to 
maintain order on the roads. The first of these 
proposals is hardly practicable, although very little 
training would be required to enable any constable 
to take action in cases of such obvious breaches 
of the regulations as cutting corners, crossing white 
lines, and similar dangerous everyday practices. 

A step has already been made in the creation of a 
special branch of the service to deal with bad driving, 
in the shape of the mobile police, and we believe 
that the most promising solution of the whole road 
problem lies in greatly extending this body, and | 
training them as traffic experts, rather than in 
the creation of further regulations, with their 
concomitant of endless signs, lamps and notices. 
It is of at least equal importance that magistrates 
should be compelled to impose penalties for traffic 
misdemeanours which would effectively prevent their 
repetition. At the present time, the tolerant manner 
in which minor motoring offences, and even on 
occasion major offences, are dealt with by the courts 
lead to a somewhat casual view being taken by 
many drivers of theit duty to the community. 
We incline to the opinion that a more severe attitude 
on the part of the Courts would rapidly lead to a 
great diminution in careless and dangerous driving, 
so that special traffic police would not be faced 
with a task of impossible dimensions. 

It is only fair to say that Mr. Pomeroy, in putting 
forward his plea for higher speeds, was mainly 
concerned with higher acceleration. He instanced 
the danger of a dozen cars or more hanging behind 
a slow-speed lorry and not daring to pass on a 
moderately winding road, a situation that would 
occur much less frequently if the following cars 
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were capable of accelerating rapidly. There can 
be no doubt that the impatience engendered in the 
average driver in such circumstances is very liable 
to lead to pulling out at the wrong time, and thus 
precipitating an accident. Mr. Pomeroy suggested 
that, while not ruling out entirely higher maximum 
speeds, the British automobile engineer's attention 
should therefore be directed particularly to the 
production of, primarily, high-acceleration cars. 
Support is given to this view by the fact that in 
certain parts of the United States, where the traffic 
problem has received very careful study, minimum 
rather than maximum speeds are insisted upon on 
particular stretches of road. In addition, anyone 
who has handled a car with exceptional acceleration, 
such as the new Bentley, will agree that they are 
among the safest vehicles on the road unless grossly 
mishandled. Such cars are unlikely ever to cause 
congestion, but it is given to relatively few people 
to afford a Bentley, and the question is rather one 
of increasing the accelerating capacity of the 
quantity-produced car which makes up the bulk 
of the traffic to-day. Any competent automobile 
engineer could, of course, design one of these cars 
for an improved performance while increasing the 
cost, but it is a much more difficult matter to secure 
a higher acceleration at the same price. The 
enormous improvement in the relatively cheap car 
in the past few years, however, often accompanied 
by actual price reductions, suggests that it can be 
done. Mr. Pomeroy maintained that it should be 
perfectly feasible to consider an increase of 25 per 
cent. in average speed without increasing maximum 
speeds to an extent requiring undue skill from the 
average driver. He suggested the use of light alloys, 
superchargers, and non-detonating fuels as promising 
means to this end. The remainder of his address 
was largely taken up with a discussion of the design 
of the present day car from the points of view of 
safety, silence, and comfort. The consideration of 
these points is somewhat outside the question of 
speed, except in so far as they refer to braking 


|and steering, improvements in the former being of 


particular importance when contemplating increased 
acceleration. Mr. Pomeroy was particularly severe 
on the modern braking system, in spite of its 
enormous superiority over that of a few years ago, 
but the majority of experienced drivers will agree 


| with his dictum that present-day brakes are far 


too hard to operate, and by long odds the most 
tiring component of the modern car. It is practi- 
cally certain, however, that improvements in both 
braking and steering only require the attention that 
has already been given to the engine and trans- 
mission to eliminate their more obvious defects. 








HEALTH IN INDUSTRY. 

In its early days, the Industrial Health Research 
Board was mainly concerned with investigations 
into the effect of long hours on workers’ health. At 
that time excessive expenditure of muscular energy 
was a marked feature of industry and as the measure 
of the consequent fatigue was closely related to 
output it is not surprising that the impression arose 
that the object of the researches of this body was 
to increase output. Further, the physical examina- 
tions, which were necessary to attain the end 
desired, were regarded with an apprehension which is 
not surprising when certain occurrences which 
have taken place under the authority of the Work- 
men’s Compensation Act are recalled. We are 
glad to learn from the fourteenth report of the 
Board, which covers the twelve months ended 
June 30, 1934, that this impression has now been 
largely dispelled. This is partly due to a better 
knowledge of their aims and partly to the fact that 
the criterion of output is becoming less and less 
necessary. Another alteration that has taken place 
is the substitution of mental for muscular fatigue, a 
change which has, of course, introduced peculiar 
problems of its own. Nevertheless it is still pleaded 
that a greater understanding by the worker of the 
objects of the Board is required and the difficulty 
of obtaining data for the establishment of averages 
of physical fitness still persists. 

From the latter point of view, the statistics 
compiled in the twenty-two years since the intro- 
duction of the National Health Insurance Act are 
wanting in many respects, and deductions drawn 
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from them are likely to be misleading unless care is 
taken to ensure that all the pertinent factors have 
been considered. The Board have been working 
on this problem for some years, and in the absence 
of any general system of records are of the opinion 
that the best that can be hoped in the near future, 
is for firms employing their own medical staff to 
collect data in comparable form. Until that is 
done progress will not be so great as it might other- 
wise be. Considering that the effect of sickness 
upon the social and economic life of industry are 
so important, this is not a very satisfactory position. 

The greater part of the report is taken up with 
an account of the investigations that are being made 
into environmental conditions, such as lighting, 
noise, dust, heating and ventilation, into the 
physiology and psychology of work, into sickness 
and absenteeism, vocational suitability and into 
accident proneness. In a good many of these no 
definite conclusions have yet been reached and the 
practice, when some definite stage in the work has 
been passed, of publishing a separate pamphlet on 
the subject tends to detract from the completeness 
of the report as a document. Some of the matters 
dealt with may, however, be mentioned. As regards 
lighting, it has been found, as might have been 
expected, that when the illumination in a tile- 
pressing shop was raised successively from 0-5 foot- 
candle to 2 foot-candle, 2-5 foot-candle, 6 foot- 
candle, 7 foot-candle and 14 foot-candle, the output 
of four workers increased from 6 per cent. to about 
14 per cent. Experiments are also being made to 
determine the optimum illumination intensity in 
school class room, using a group of thirty boys for 
the purpose, and to discover the relation between 
illumination and performance when the size of the 
detail to be seen is varied within the limits repre- 
senting a wide variety of tasks. Investigations on 
noise indicate that such workers as weavers perform 
better when they wear ear-defenders and in this 
connection it is satisfactory to learn that the 
desirability of eliminating noise, either by re- 
designing parts or enclosure, is becoming more 
generally recognised. The proper way to attack 
this problem is at its source. 

A considerable amount of work has been carried 
out on the allied subjects of heating and ventilation, 
a difficulty in this connection being the accurate 
measurement of skin temperatures. It was found 
that when the surface was exposed, the best results 
were obtained with a radiation thermopile, though 
only slight errors are introduced by the simpler 
method of rolling a mercury thermometer over the 
skin. This, however, occupies from 1 minute to 
14 minutes. Considerable accuracy can also be 
obtained with an electrical resistance thermometer. 
Another matter mentioned, which has some bearing 
on human comfort, is the congestion of the nasal 
mucous membrane when the skin is stimulated 
from a dull red or dark source of heat. Tests, 
however, showed that changes in the quality of 
radiation did not alter the respiratory pressure, and 
that “nose closing” might equally occur when the 
source of heat was bright. The cause of the con- 
gestion therefore appears rather to be in the rapid 
warming of the skin, and even then difficulty only 
arises when the subject is particularly sensitive. 

As regards vibration, steps are being taken to 
prevent the chilling of the hands of workers using 
pneumatic tools, from this cause, by devising some 
means of warming the air. This, however, is only 
necessary when the tools are supplied from a central 
compressing plant some distance away. In other 
cases the temperature of the air under pressure 
warms up the handles sufficiently to prevent any 
discomfort occurring. Turning to another phase of 
the subject, output, when it depends on repetitive 
work, is found to be harmfully affected by boredom, 
a human attribute for which there does not appear 
to be one general solution. Payment by results 
often leads to jealousy, and the effect of one worker 
on another is a factor that must not be neglected. 
A remedy is sometimes to be found by making a 
change from one class of work to another, while 


|attempts are also being made in individual cases 


to improve matters by interview, especially where 
some workers are contented and others discontented 
with a particular job. Even more important are 
the tests that are being carried out on school 
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children into vocational suitability, as these enable 
false starts to be avoided. 

From whatever point of view they are considered, | 
these investigations, and others of the same kind, 
ire likely to prove useful, but only if the results | 
are applied by those for whom they are intended. 
It is, therefore, satisfactory to learn that, in the 
majority of factories and workshops, hours are 
now not unduly fatiguing, and that the spells of 
work are distributed with due regard to the human 
factor. Much of the knowledge collected by the 
Board on such subjects as lighting, heating and 
ventilation is also being utilised. Nevertheless, 
a great deal still remains to be done. Physiologically, 
man is often put at a physical disadvantage in the 
use of the tools and machines of his trade, and 
these are matters to which designers should give 
attention. Psychologically the difficulties are 
greater, because they are more elusive and are not 


| area. 


Similarly, a 45-in. main which is to be laid between 
Hampton and Honor Oak, will supplement the 
supplies in the southern district and in the Kent 
At the meeting to which this scheme was 
submitted some criticism was made on the grounds 


'that it would only increase the present storage 
|from 20,000,000,000 gallons to 28,000,000,000 gal- 


lons, and that for health reasons it was advisable 
that the flow at Teddington should not be allowed 
to fall below 200,000,000 gallons per day. It was 
therefore argued that the scheme put forward in 1898 
by Sir Alexander Binnie for obtaining 200,000,000 
gallons per day from Wales should be reconsidered. 
While appreciating the desire of London’s inhabi- 
tants to enjoy the benefits of Welsh water, it must 
be pointed out that such a scheme would take many 
years to complete and that, without ruling it out, 


some method of dealing with the situation that is 


less dependent on the time factor seems to be 


likely to be overcome until data, which it is not 


easy to collect, has been obtained. 








NOTES. 
ResumMEep Roap RECONSTRUCTION SCHEMES. 


Ar the beginning of the week, it was announced 
by the Minister of Transport that work on certain 
important road schemes, which was suspended at 
the time of the national crisis in 1931, is to be 
resumed, and that grants from the Road Fund are 
being issued, so that there may be the minimum 
possible further delay. Among these schemes is 
the Penistone by-pass on the Sheffield-Huddersfield- 
road. 
the town of Penistone and intersect the road between 
Manchester and Barnsley. It will be four miles 
long, with an overall width of 60 ft. and a 30-ft. 
carriageway, and will enable the narrow streets and 
steep gradients in Penistone itself to be avoided. 
The total cost is estimated at 140,5001., of which 
75 per cent. will be drawn from the Road Fund. 
To widen the existing highway would have cost 
200,0007. and involved the reconstruction of eight 
bridges. The scheme will probably be completed in 
1936. A grant has also been issued towards the 
cost of constructing a road through one of the most 
densely-built up areas of Bristol. This will enable 
traffic to pass between the Gloucester-road and 
that to Bath, Wells and Shepton Mallet without 
having to traverse the centre of the city. It will 
comprise a 40-ft. carriageway and two 10-ft. 
footways. Work on this scheme, which includes 
the construction of a steel-girder bridge over the 
floating harbour at a cost of 409,994/., was begun 
early in 1931, but was stopped in September of 
that year. Authority has now been given for the 
construction of a section of the proposed road over 
a site which was then partially cleared. This will 
be 245 yards long, and will cost 11,6661. It should 
be completed in May, 1935. It is anticipated that 
a further section will be put in hand next year. 


Lonpon’s WaTER SuPPLy. 
_ The decision of the Metropolitan Water Board to 
increase their resources by constructing two new 
reservoirs in the Thames Valley and by laying 
additional trunk mains, though undoubtedly acceler- 


ated by the recent drought, is also partly a mani- | 


festation of the policy of looking well ahead. It is 
based on the view that the Thames is capable of 
supplying a considerably greater quantity of water 
than it does at present without reducing the flow 


over Teddington weir below the existing minimum | 


of 170,000,000 gallons per day. As recent events | 
have shown, it might, however, be necessary to | 
cut down that minimum during the period of 


This will make a broad sweep to the east of 


necessary. In this connection it is interesting to 
note that the Llandaff Commission estimated that, 
in 1941, 300,000,000 gallons per day would have to 
be drawn from the Thames to meet London’s 
requirements. This estimate was, however, based 
on the assumption that the population of the area 
at that date would be 13,250,000, and that in 1933 
it would be 11,500,000. Actually in 1933 it was 
only 7,250,000, a difference which it would be wise 
to take into account. The scheme we have outlined 
was adopted at the meeting of the Board last Friday, 
and a draft Bill is to be introduced in the next 
session of Parliament. 


DoncasTER TECHNICAL COLLEGE EXTENSION. 


The extensions to the Doncaster Technical College, 
which were formally opened by the President of the 
Board of Education (the Rt. Hon. Viscount Halifax, 
K.G.) on Thursday, September 20, will enable 
instruction in engineering subjects to be given under 
better conditions than has hitherto been possible 
and will enable a great deal of much-needed 
apparatus to be installed. The history of technical 
education in Doncaster may be said to have begun 
in 1870, when classes in machine construction and 
drawing were given in the Great Northern Railway 
School. It was not until nearly twenty years later, 
however, that instruction in pure and applied 
science was available. From 1902 onwards the 
classes, which had been mainly theoretical, became 
more practical in character, and immediately after 


capacity of the reservoir is 1,250,000 acre-feet, but 
that provision has been made for an extension to 
2,000,000 acre-feet, when this is warranted. The 
dam, which is the largest in Australia, is 5,300 ft. 
long and is composed partly of concrete and partly 


of earth with a concrete core wall; it has been 
equipped with valves to supply water for the 
generation of electricity, when the demand for 
power is such as to justify this undertaking. The 
original programme of the works provided for 26 
locks and weirs between the mouth of the Murray 
and Echuca (a town in Victoria at the junction of 
Murray and Campaspe Rivers), storage facilities at 
Lake Victoria and at Hume, and nine locks and 
weirs on the Murrumbidgee. Eleven of the locks 
and weirs on the Murray have now been completed 
and the river is navigable, at all seasons, over a 
distance of 600 miles to a point above Mildura, 
Victoria. Various circumstances have led to altera- 
tions in the programme, and it is now proposed to 
construct two weirs and locks only on the Murrum- 
bidgee, a weir at Yarrawonga, and barrages near 
the mouth of the river to overcome silting. It is 
confidently expected that from the economic point 
of view the Governments responsible for the under- 
taking will derive great indirect benefits in connec- 
tion with the development of the numerous irriga- 
tion settlements established on the banks of the 
Murray and its tributaries. 


THE SUNDERLAND CORPORATION QUAY. 


With the official opening by Sir John Priestman, 
Bart., J.P., of the Sunderland Corporation Quay, on 
Wednesday, October 10, the municipal authorities 
of the County Borough of Sunderland embarked 
upon a new sphere of activities entirely different 
from any which they had hitherto undertaken. Under 
the provisions of the Sunderland Corporation Act, 
1927, the Corporation was authorised to construct 
and maintain a quay and warehouses, and the 
necessary railway sidings and other plant and 
accessories. After some consideration, plans were 
approved and building operations commenced in 
1930; the scheme has thus taken four years to 
complete. The quay, which is 1,062 ft. in length, is 
situated near the entrance to the South Docks of 
the River Wear Commissioners, at the mouth of the 
River Wear and about half-a-mile from the open 
sea. The height of the quay is 9 ft. above H.W.O.S,T. 
and the depth of water alongside is 30 ft. at 











the war the number of students was about 200. 
Though new buildings were constructed during the | 
war, the equipment was meagre. In spite of the 
fact that this was corrected as accommodation | 
permitted, by 1926 it became evident that further 
extensions would be required, especially as courses | 


| 


for the National Certificate examinations in mecha- | 





nical and electrical engineering had been inaugurated | 
and the staff had been increased. The present | 
buildings were therefore planned in 1930, and 





though still short of equipment, will enable practical | 
instruction to be given in alternating-current and | 
direct-current engineering, and more especially in | 
electrical welding. A compound steam engine and | 


| locomotive boiler have also been installed in the 


mechanical engineering department, together with 
a 50-ton testing machine and other plant. An auto- 


L.W.O.S.T. On the landward side the quay is 
bounded by a reinforced-concrete wall, about 40 ft. 
in height, supporting High-street East, which runs 
parallel with the quay. The entire surface of the 
quay has been concreted over and the railway lines 
are flush with the surface ; road vehicles have access 


|to the whole of the area with the exception of that 


occupied by coal sidings. A two-storied rein- 
forced-concrete warehouse and transit shed, 300 ft. 
in length, 75 ft. in width, furnished with loading 
platforms and having railway lines along the front 


|and back, has been erected at the west end of the 


quay, while a bridge, designed to carry heavy lorry 
traffic, and leading from the second storey direct 
into High-street East, has been provided. In addi- 
tion, road access at both ends and near the centre 


mobile engineering laboratory has been equipped, the | of the quay, is available. The ground floor of the 


workshop has been remodelled, and there is satis- 
factory drawing-office accommodation. Similar 
improvements have also been made in the Mining 
and Building Trade departments. A satisfactory 
feature is the close co-operation which exists between 
the college authorities and those engaged in the 
industries of the neighbourhood. 


THE River Murray Works, AUSTRALIA. 


| warehouse is equipped with two one-ton underhung 
travelling and traversing electric cranes. 
| quay*itself three five-ton electric level-luffing cranes 
|are provided ; these can deliver goods from and to 
|either floor of the transit shed and warehouse, or 
directly between a ship and road vehicles on the 
| second storey of the building. 
travelling cranes are also available on the quay. An 
electric coal conveyor, designed to deliver coal 


On the 


A number of steam 





aboard ship at the rate of 600 tons per hour, has 
| been constructed near the seaward end of the quay, 
and gravitation standage sidings for 800 tons of coal 
| provided. Special attention has been given to the 
| prevention of breakage of the coal during loading. 
By arrangement with the Corporation, the River 


construction of the new reservoirs, and powers for The Hume Reservoir, work upon which was com- 
that purpose are to be sought. As regards the new | menced late in 1919, has now been completed. It 
works, it is proposed to build two new reservoirs, | constitutes the principal work carried out by the 
each with a capacity of about 4,000,000,000 gallons, | River Murray Commission, formed early in 1917, 
mm the Thames Valley, thus increasing the total | and consisting of four members who represent the 
storage by 40 per cent. and the Thames storage by |Governments of the Commonwealth, New South 
o/ percent. This will enable the water drawn from | Wales, Victoria, and South Australia, respectively.| Wear Commissioners, St. Thomas-street, Sunder- 
the river daily to be increased to 213,000,000 gallons. | The reservoir, which is immediately below the junc- | land, have undertaken the present management of 
In addition, a 60-in. main is to be laid from Kempton | tion of the Mitta Mitta and Murray Rivers, near|the quay. Their engineer, Mr. W. H. 8. Tripp, 
Park to Cricklewood with a possible extension to | Albury, New South Wales, is the main link in the | M.Inst.C.E., was appointed engineer to the scheme, 
Fortis Green, thus providing for the increased | scheme for conserving and utilising the waters of | the cost of which was approximately 350,000/.; he 
demands in the western and northern districts and | the Murray and its tributaries. It is stated in | has been responsible for the preparation of the plans 
reinforcing the supplies from the Lea Valley.| The Commonwealth Engineer that the present | and the supervision of the work. 
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THE NATIONAL PHYSICAL 
LABORATORY. 
(Continued from page 364.) 
Puysics DEPARTMENT.—(continued) 


Sound.—In the sound division of the Physics 
Department much time and attention have been 
devoted during the year to the equipment of the 
new acoustics laboratory and to the installation and 
trials of improved apparatus. One result of the 
consequently increased facility of operation is an 
extension of the frequency range for sound trans- 
mission measurements, which now covers from 204 
cycles to 4,000 cycles per second. The insulating 
value of partitions for air-borne sounds is deter 
mined from tests on specimen partitions sealed in 
an aperture in the wall separating two acoustically 
insulated rooms of irregular shape. An approxi 
mately pure tone is sounded in one of the rooms 
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and the intensity of the sound in the other is 
measured both with and without the test partition 
in the aperture, the ratio of the intensities being 
taken as the sound reduction factor of the partition 
Chis equipment has recently been in use to confirm 
in important and somewhat unexpected conclusion 
reached theoretical analysis, that the 
reduction achieved by a double-walled partition, 
may, more particularly in the case of low frequency 
sound, be less effective than the single partition. 
Mathematical studies of the sound reduction due to 
single partitions of light weight have indicated that, 


by sound 


when two such panels are parallel and separated 
by an air-space, the coupling introduced by the 
air-space introduces into the system a 
additional to any resonances which the component 
panels themselves may possess by virtue of their 
being elastic Hence the reduction 
lue to the double partition has, at a certain fre 
quency, a minimum value which may be less than 
that due to a single panel. Other minima occur, 
of course, when the interspace is itself in resonance. 
The practical implications of these discoveries are 
that the width of the interspace in double partitions, 
such as double-windows, should be arrived at by 
consideration of the nature and properties of the 
individual panels. 

The more general question of noise transmission 
in buildings is the subject of an inquiry now in 
progress at the Laboratory on behalf of the Steel 
Structures Research Committee. An attempt is 
being made to compare, for steel-framed and other 
types of buildings, such effects as the transmission 
through walls and floors of air-borne sound and 
mechanical impacts, and the transmission through 
the structure of noises due to sanitary fittings, lights, 
water circulators, ventilating fans and other 
machinery. Another aspect of noise suppression 
research is provided by the Aeronautical Research 
Committee's programme on aircraft noise. As the 
of noise measurements by the Physics 


resonance 


units. sound 


outcome 


Department made in a variety of airliners, seaplanes 
and tlying boats, it has been possible to derive 
approximate rules, which will be of utility to 
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designers, for estimating the noisiness of any given 
aircraft cabin from a knowledge of the airscrew 
sizes and speeds, the nature and position of the 
engine and exhaust, and the construction and 
materials of the cabin walls. In this connection, 
4 recent series of experiments has been carried out 
luring flights on an aeroplane having a water-cooled 
engine and a specially silenced exhaust. These 
were followed by noise meaurements of the airscrew 
und engine when running separately on the test 
bench. The overall increase in the loudness of the air- 
screw noise, as the speed was raised, amounted to 
ibout 8 decibels for each 100 ft. per second increase 
of tip speed, the airscrew noise dominating when 
the engine was fully silenced. On the evidence of 
the bench tests, engine noise appears to be less 
dependent than exhaust noise upon speed. Follow- 
ing these results, further experiments are now in 
hand, by the aid of models, on the relative merits 
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of various types of silencers, particular attention 
being directed to those of the perforated baffle 
type. 

As distinct from the insulation, or prevention of 
transmission, of sound by partitions, the absorption 
of incident sound plays an important role in practical 
measures for noise suppression. Numerous pro- 
prietary materials intended to achieve this object 
when applied to ceilings, walls and floors are tested 
at the Laboratory, the method adopted being to 


arrange the sample in a reverberation chamber and | 


to measure the rate of decay of an interrupted 
source of sound. The absorption coefficient so 
derived varies with the frequency of the incident 
sound, and in order that the results may be suffi- 
ciently comprehensive the equipment available has 
been improved to extend the range of 
frequency up to 4,000 cycles per second. The 
importance of international agreement in the 
results obtained from the apparatus of different 
laboratories has led, during the past months, to an 
intercomparison of absorption data arranged by the 
Acoustic Society of America. For this purpose 
samples of a particular type of material, selected 
from a uniform batch, were distributed to various 
laboratories in Europe and America, among them 
being the National Physical Laboratory, where an 
extended series of measurements has been con- 
ducted. From preliminary reports received it 
appears that there are certain discrepancies among 
the values obtained in the different laboratories 
and further work is in progress to elucidate the 
causes of disagreement. 

On the general question of sound absorption 
and the technique of absorption measurement, 
attention is being given to the variation of dbsorption 
coefficient with the area of the test specimen. In 
the main, absorption coefficients have been found 
to increase with decreasing area of the specimen, 
but the effect is negligibly small with areas as large 
us those employed in routine tests at the Laboratory. 
Among the more interesting results of such test 
work are those relating to houses, office buildings and 
similar structures. Carpet floor coverings have 
been found to be much more absorbent to low fre- 
quency sound when they are provided with an 
underfelt. In the case of wall or ceiling absorbents 
consisting of felt with a painted fabric covering, 
the absorption is increased considerably by per- 
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forating the cover with small holes, even though th« 
perforations comprise only a small proportion of 
the surface area. Another curious experimental 
discovery is that pads of slag wool are found to have 
practically the same absorption when covered with 
perforated metal sheet as when uncovered. A mor 
detailed study of this subject is being made by 
measuring the absorption in a series of small reson 
ators in the surface of the material under investiga- 
tion. 

Underlying the varied industrial applications of 
sound measurements is the necessary work of the 
Department on the maintenance of acoustical 
standards and the absolute determination of sound 
intensity. The instrument used as a laboratory 
standard is a condenser microphone, for which two 
types of calibration have now been satisfactorily 
carried out. One is a pressure calibration, in terms 
of the actual sound pressure acting on the diaphragm 
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of the microphone ; the other a field calibration in 
| terms of the sound pressure which exists at a point 
}in a field of progressive waves before the intro- 
|duction of the microphone. The pressure calibra- 
tion—which is often required in experimental 
| work, e.g., when it is desired to measure the sound 
| pressure within an enclosure which is small com- 
pared with the wave length of the sound concerned 

is carried out over the frequency range 10 cycles to 
|400 cycles per second by means of a Pistonphone, 
and over the range from 62-5 cycles to 3,500 cycles 
per second by means of Rayleigh disk measurements 
| in a pipe of the same diameter as that of the micro- 
|phone diaphragm. The field calibration is carried 
|out in the progressive sound field produced by a 
|loud-speaker situated in a reflecting wall of an 
otherwise well-lagged chamber, the frequency range 
at present extending from 10,000 cycles to 500 cycles 
| per second, below which the effect of residual reflec- 
| tions from the lagged walls becomes appreciable. 
| Fig. 29,* which illustrates these results graphically, 
| shows how the two types of calibration are identical 
j at low frequencies, where the size of the microphone 
| is small compared with wave-length, but diverge for 
sound at frequencies above 400 cycles per second, 
at which the overall diameter of the microphone is 
about 0-1 wave length. Further experiments are 
in hand, with a larger lagged chamber, to carry the 
| field calibration to frequencies below 500 cycles and 
| to extend it above the present upper limit of 10,000 
cycles per second. As regards the applications of 
sound intensity measurement, attention is being 
given to the elaboration of the apparatus in use for 
the open air determination of the acoustic output 
of loud speakers. Particular care is being given 
to the estimation of overall efficiency in these cases, 
| from an integration of polar characteristics. With 
a view, also, to achieving measurements of the 
acoustical output of telephone receivers under 
conditions approximating to those under which 
they are normally used, an artificial ear has been 
constructed to simulate the acoustical characteristics 
of the average human ear. This device consists of 
a small cavity from which proceed two long tubes 
containing, towards their remote ends, strands 
of wool which are inserted to absorb the sound 





| 
| 
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* The permission of the Controller of H.M. Stationery 
| Office ,yhas been obtained for the yo of the 
| illustrations from the Report included in this Review. 
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transmitted down the tubes from the cavity. Itis 
designed for attachment to the standard condenser 
microphone, referred to above, in such a manner 
that the sound pressure developed within the cavity 
can be measured by the microphone. The acoustical 
constants of the instrument are being studied as a 
preliminary measure, and later work will be con- 
cerned with the effect of varying these constants on 
the sound pressures developed within the cavity by 
telephone receivers of different types. 

Optics.—A rather important piece of optical 
research has recently been carried out with a view 
to filling the need, at present definitely felt for 
commercial and industrial purposes, of an accurate 
instrument for measuring colours in which the eye 
of a human observer is replaced by physical instru- 
ments. For such a purpose some form of photo- 
electric detector readily suggests itself, but experi- 
ment has shown that the enclosed types of photo- 
cell, whether of the vacuum or the gas-filled class, 
are quite unsuitable. Modern developments in 
the production of photo-voltaic rectifier cells, 
however, have made it essential to investigate their 
potentialities for various optical and radiometrical 
purposes, more especially since the facts, that these 
cells deliver relatively large currents at low voltages 
and require no auxiliary apparatus other than a 
galvanometer, render them extremely convenient 
to use. The spectral sensitivity of several types of 
rectifier cells has accordingly been examined with 
results which may be summarised as follows. Cells 
embodying cuprous oxide on copper have a range 
of spectral sensitivity extending from 0-62, to 
1-7, which renders them useful for work at the 
red end of the visible spectrum and in the near 
infra-red. The sensitivity of cells having a gold 
film on cuprous oxide on copper reaches a maximum 
in the green at about 0-5 and extends to about 
0-25 in the ultra-violet. Omission of the copper, 
leading to a cell made of gold film on cuprous oxide, 
has the particularly interesting result of producing 
a spectral response function fairly similar to the 
visibility function of the eye. This type of cell 
therefore measures “light’’ much more closely 
than any other type of unscreened photo cell, and 
on this account it is most convenient for photometric 
comparisons not involving very great colour differ- 
ences, é.g., measurements of the reflecting power of 
mirrors and the transmission of prisms or lens 
systems. Somewhat similar properties are achieved 
by the use of a silver film on cuprous oxide, without 
copper, except that the sensitivity vanishes, or in 
certain cells become reversed in sign, in the blue 
region of the spectrum. Much the greatest relative 
sensitivity at the extremities of the visible spectrum 
is exhibited by the “ photronic”’ cell, in which the 
photo-electric emission is from selenium. By virtue 
of this property it is more useful than the other 
types examined for photo-electric colorimetry and 
also for other purposes where it is necessary to use 
it in combination with cell filters, some of which 
transmit light only near the ends of the visible 
spectrum. Other important features of these five 
types of cells which have been investigated are 
their reproducibility, the influence of temperature 
and fatigue, and the approximation to linearity of 
their response under different circuit conditions. 


A full account of this work is to be published as | 


early as possible in view of its importance to designers 
of photo-electric apparatus. 

By the use of a Weston “ photronic”’ cell in 
combination with new filters constructed in the 
Laboratory, spectral response curves have been 
obtained approximately similar to the colour 
mixture curves of the “ standard observer” of the 
Commission Internationale de I’Eclairage. The 
results obtained with this equipment have been 
found to be reproducible with high precision, and 
tor colours of low saturation they are of quite high 
accuracy, Serious departures from the desired 
shape of spectral response curves occur, however, 
for colours of high saturation. This leads to the 
conclusion that the practical difficulties in the way 
of constructing a photo-electric colorimeter which 
would be an adequate substitute for visual apparatus 
in all types of work are almost insuperable; and 
that the non-visual apparatus, whilst offering 
advantages in precision and speed of operation, is 
dehnitely limited as regards scope and should be 


| 
used with discretion in the colorimetric laboratory. 

In the sphere of colour measurement and stan- 
dardisation, progress has been achieved in various 
ways directed to a redetermination of the properties 
of the standard light sources established by the 
Commission Internationale de Il’Eclairage. An 
improved technique has been developed for pre- 
paring the filter solutions from re-crystallised salts, 
and a new type of filter cell is now in use, enabling 
the standard filters to be prepared to specification 
with considerably higher accuracy than has pre- 
viously been possible. A horizontal section of the 
latest filter cell is given in Fig. 30, while Figs. 31 
|and 32 show respectively the separate components 
|and the assembled cell. The glass work consists 
|of two annular distance pieces A, of ordinary plate 
}glass, 10 mm. thick, with the flat surfaces lapped 
optically plane and parallel; together with three 
| circular plates B, 2 mm. thick, of borosilicate crown 
|or hard crown, colourless, optical glass, also worked 
| plane and parallel. In the distance pieces two radial 
tapering holes fitted with ground glass stoppers 
serve for the introduction of the liquids, The 
metal work, of aluminium, comprises an annular 
plate C, which by means of the screws D forces 
the glass components into close contact with one 
another, a single sheet of blotting paper being used 
as packing where metal comes in contact with 
glass. The blotting paper between C and the adja- 
cent glass plate is held between the cover-plate 
and the casing, so as to complete the enclosure E 
into which paraffin wax can be run, through a 
hole in the upper part of the aluminium case, thus 
sealing the cell. The two projections F, slotted to 
allow the molten wax to flow freely all the way 
round, support the glass work in position while the 
pressure plate is being fitted. For work of the 
highest accuracy, where the temperature coefficient 
must be taken into account, a thermometer can be 
inserted through the filling holes into the solution. 
The cell has been found to maintain its dimensions 
indefinitely and shows no sign of creep after being 
left for months even when filled with strong solutions 
of inorganic salts. 

(To be continued.) 








THE OPENING OF STOW COLLEGE, 
GLASGOW. 


morning of September 26, the day which 
rendered memorable on account of the 
the Cunard liner, ‘‘ Queen Mary,’’ another 
ceremony of considerable importance took place in 
Glasgow. This was the formal opening by Sir Godfrey 
Collins, Secretary of State for Scotland, of Stow College, 
Shamrock-street, Garnethill, Glasgow’s new trade 
school, which is to be devoted to the training of appren- 
tices in the engineering and allied industries. Mr. 
J. M. Biggar, River-Bailie and convener of the Glasgow 
Education Committee, who presided at the ceremony, 
| stated that the new college constituted only a portion 
of the scheme in contemplation for fostering the 
training of trade and craft apprentices; at least two 
|further buildings would be required to complete the 
scheme in view. The new college could accommodate 
about 1,000 students per evening and although several 
|classes were not yet in operation, upwards of 1,200 
|students had already been enrolled for the current 
session. 

While, at present, the classes were held principally 
in the evening, the introduction of further part-time 
|day courses were under consideration. Sir Godfrey 
Collins, in declaring the College open, recalled that 
trade classes had existed in Glasgow for nearly 
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140 years, having been initiated by John Anderson, | 


professor of natural philosophy in the University in 
1796. That they made a wide appeal was borne out 
by the fact that during the last fourteen years the 
annual number of students attending them had 
increased from 900 to 5,500. Sir Godfrey paid a tribute 
to the excellent work done by the various advisory 
committees and made an appeal to leaders of industry 
to suggest and encourage the educational work carried 
out in the City by the Corporation, the Royal Technical 
College, and other institutions in Glasgow. 

Stow College is a handsome five-storey  steel- 
framed structure built to the design of Messrs. Whyte 
and Galloway, architects, Glasgow, at a cost of approxi- 
mately 160,0001. The building, which is supported 
partly on piles and partly on a concrete raft, is rect- 
angular in plan and is provided with two large lighting 
and ventilation wells, finished in white porcelain brick. 
The external walls are of clay brick surfaced with 
terra-cotta facing bricks. All the floors are of re- 


| inforced fireproof construction while the roof is flat and 


covered with rock asphalt; the design provides for 
| the addition of another floor should this be required at 
|a future date. On the ground floor are housed a 
foundry, electrical and oxy-acetylene welding, pattern- 
;making, sheet-metal working, and vehicle-building 
| workshops, a test-room, and a paint shop with spraying 
and varnishing rooms. The foundry equipment 
_includes cupola and crucible furnaces and core ovens. 
As is the case with the other workshops, forced ventila- 
tion is employed in the foundry. The instruction in 
foundry practice is given in co-operation with the 
Institute of British Foundrymen and students are 
prepared for the final certificate-examination of the 
| City and Guilds of London Institute. On the first 
floor plumbing, plastering, rubber-working, and other 
workshops have been laid out, together with a number 
of lecture rooms. The second floor is given over to 
workshops for mechanical and electrical-engineering 
students and for apprentices taking the garage- 
mechanics course, while the remainder of the available 
space is occupied by drawing offices and lecture rooms. 
The third floor comprises further drawing offices and 
lecture rooms, a meeting room for the College Advisory 
Committee, and a hall capable of seating 300 persons 
and furnished with kinematograph apparatus. The 
fourth floor contains the chemical, physical, electrical 
and mechanical science laboratories and the College 
gymnasium, library and refreshment room, 

The College is controlled and directed by the Glasgow 
Corporation Education Department while the subjects 
and courses of study have been carefully drawn up 
by Joint Advisory Committees which include members 
representing the interests of employers and those of 
operatives’ trade organisations. 











THE FLAMEPROOFING OF RUBBER 
CABLES. 


RvuBBER, though widely used in the manufacture of 
electric cables, owing to its excellent insulating pro- 
perties, suffers under the grave disadvantage of being 
inflammable. Numerous attempts have been made to 
| overcome this drawback by, for instance, using wool 
| instead of cotton for the protective braiding, by 
| saturating this braiding with non-inflammable paint 
|or by employing asbestos. Success with these alter- 

natives has not always been very great and consider- 

|able interest therefore attaches to the production, 
by Imperial Chemical Industries, Limited, Millbank, 
| London, 8.W.1, of their non-inflammable Seekay 
wax in new non-brittle grades, with high melting 
points. 

This wax is a synthetic product and is manu- 
factured by the controlled chlorination of naphthalene. 
Its appearance, water-resisting and insulating pro- 
perties are comparable with those of the natural 
waxes now employed for impregnating braiding, and 
it can be produced in a number of grades with melting 
points as high as 125 deg. C. It is applied to the braid- 
ing in the same way as the waxes now in general use and 
can be obtained in a wide range of colours. It is 
| further claimed that it has the useful property of 
| preventing the braid from slipping over the underlying 
| insulation when the cable is being drawn into conduit, 
| besides being resistant to pests and growths of all 
kinds. 

As far as cables insulated with pure rubber are con- 
cerned, it is not possible to render the rubber itself non- 
inflammable by treating it with wax, and resistance to 
flame—or the property of not spreading fire—must 
| be secured by impregnating the braiding alone. In 
| the case of cab-tyre sheathed cable, on the other hand, 
| the wax can be incorporated in the outer vulcanised 
| rubber sheathing and, as tests have shown, the inflam- 
| mability is then depressed to such an extent that the 
|eable, it is claimed, becomes entirely flame-resisting 
| without its other properties being harmfully affected. 
Seekay wax can also be used instead of bitumen for 
impregnating the jute wrappings employed over lead 
sheaths on the larger cables, while in all three cases 
‘it not only limits the range of the fire on the cable 
| initially affected, but prevents its spreading to others 
| in the neighbourhood. 

The increasing use of rubber as flooring material 
| presents another opening for the use of Seekay wax, 
| for by incorporating a proportion of this material in 
place of the usual filling, the resulting rubber tile can, 
|it is claimed, be made to pass successfully the test 
for non-inflammability specified by the Post Office 
for electric cables. This test consists in holding the 
treated rubber in the hottest part of a Bunsen flame 
for five seconds and withdrawing it for five seconds, 
this procedure being repeated twice at five-second 
intervals. At the end of the test the rubber must 
be neither burning nor smouldering. It is stated 
that the use of Seekay wax for this purpose has no 
harmful effect on the flexibility or tensile strength, 
nor is there any serious change in the colour or surface, 
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THE TRADE OF THE RHODESIAS | 


AND NYASALAND. 


Pernars the most important feature of the recent 
economic history of Southern Rhodesia was the decision 
made, in March, 1933, for the purchase by the Govern- 
ment of the mineral rights of the Chartered Company, 
at a of 2,000,0001. That transaction has now 
been carried through, and doubtless this settlement 
of what has long been a subject of debate will lead to 
surveys to determine the true extent of such resources. 
and to their early exploitation. Another matter of 
considerable significance was that the premium on 
gold, in association with certain smaller factors, 
enabled Southern Rhodesia to balance her budget in 
1933 and show a surplus, so that it was possible to 
effect some reductions in taxation, as well as to intro- 
duce ameliorative agricultural legislation. These 
actions have led to a more hopeful outlook regarding 
the future of the colony, and there seems already to 
be a clear indication of improvement in trading condi- 
tions, and a feeling that the worst of the depression 
difficulties have been surmounted. 

The welfare of Northern Rhodesia, which of 
nearly twice the area of its southern neighbour, is 
mainly dependent upon the copper-mining industry. 
Its agriculture is practically entirely confined to the 
growing of foodstuffs and tobacco, and the raising of 
cattle, to meet the needs of the local markets. While 
the great development programmes in the copper belt 
were proceeding during 1930 and 1931, the effects of 
external depression were not felt. When such work 
ceased, however, the Protectorate was hit with devas- 
tating suddenness. Reductions in staffs, the dismissal 
of native labour, and a heavy fall in the demand for 
stores and supplies, were accompanied by a diminution 
in consuming capacity, which, according to the Customs 
Returns for 1932, amounted to nearly 50 per cent. 
As a result of the decision to remove the limiting quota 
on production the position has now changed. The 
two mines that continued on production are now 
increasing their output, and a third has been put into 
commission. Further developments in the industry 
have been sanctioned, and it has been decided that a 
refinery is to be erected at one of the mines and the 
smelter plant enlarged. The full effect of this work 
will not felt for some time, but indications 
already discernible in the direction of improvement. 
In addition to copper, the mining of vanadium and 
zine proves a considerable to the territory. 
Increased copper production will bring with it larger 
demands for imported goods, but such steady absorption 


cost 


is 


be are 


asset 


and this has been exceptionally low in the Northern 
Rhodesian Copper Belt, the future of the industry 
| must depend on the expansion of its markets. These 
have been overloaded, a factor of weakness being the 
accumulated stocks in the United States, which can 
only be absorbed slowly. The Northern Rhodesian 
mines are now in the position of being able to deliver 


| 
} 


at a cost of about 201. to 23/. per long ton, compared | 


with an average of 501. in the United States, thus 
enjoying a material advantage. Further, the 
Northern Rhodesian mines are producing blister copper, 
of a high degree of purity, which can be readily fire 
refined. The only real solution of the present problem 
is an increased consumption of copper throughout the 
world. The future of the cheaply-won copper of this 
region seems assured for many years to come, and in 
| view of the immense reserves and other advantages 
|over most competitors, it would seem that the field 
| must rank as one of the most important in the world 
and that it must exert a material influence on 
| the entire market. Conditions in the zinc market 
|having improved, Broken Hill resumed production 
| early last year, in addition to increasing its output of 
vanadium. With an expansion of the copper industry, 
|the market for all sorts of United Kingdom supplies 
| must increase. It is, therefore, not inopportune to 
}urge greater attention to these markets. While 
|imports have dropped, the high percentage accounted 
| for by goods from Empire sources has not been affected, 
this being no less than 75 per cent. of the total. Falls 
have been recorded in mining material and metal 
manufactures, but these markets are sure to recover 
later as trade becomes more stable. 


| The primary need for Nyasaland at present is an 
| improvement in the world market conditions for her 


products, in particular for tobacco, tea, coffee, cotton 
and sisal. The country is fertile, and cheap labour 
is abundant. In consequence of present conditions, 
however, the progress of the Protectorate is likely 
to be slow. Possibly the completion of the new bridge 
across the Zambesi, by obviating the double handling 
of goods and the possible interruption of service by 





has, of course, no relation whatever to the large-scale | 


requirements of the constructional and development 


period, The operations of the two producing mines, 
Roan Antelope and Nkana, even at their present 
severely curtailed output, have shown that they 


can produce copper at costs which place beyond all 
doubt their ability to compete with any other producers 
in the world, 


An Overseas Trade Department report on ** Trade 
and Economic Conditions in Southern Rhodesia, 
Northern Rhodesia and Nyasaland,” prepared by 
Mr. J. W. Brigden (H.M. Stationery Office, 2s. 6d. net) 


reviews in some detail the above subjects. The value of 
allimports from British countries into Southern Rhodesia 
during 1932 represented 73-5 per cent. of the total, 
against 71-2 per cent. in the previous year, while 
the share of the United Kingdom rose from 41 per cent. 
to 45°8 per cent. Among the decreases of recent years 
the United States of America figured most prominently. 
Exports to British countries dropped by 6-3 per cent., 
while those to foreign destinations fell by 27 -5 per cent. 
Although this was apparently the case, exports sent to 
the United Kingdom, if the value of the premium on 
gold was included, showed an advance from 3,150,6411. 
in 1931 to 4,286,355/. in 1932, equivalent to an increase 
of 36 per cent., the total proportion rising to 63-3 per 
cent. of the whole. 
industry was reflected by the greatly-increased importa- 
tion of sodium cyanide, while the increased demand for 
super-phosphates reflected the growth of the tobacco 
industry. Iron and steel manufacturers experienced a 
considerable fall in demand in 1932, the most serious 
item being that of railway material, due to the need 
tor economy in railway ‘onstruction and maintenance. 
Other decreases were markedly shown in iron and 
steel pipes, electrical machinery, and structural steel- 
work. Doubtless the closing down of constructional 
work on the mines in Northern Rhodesia was responsible 
for this. Imports of motor cars dropped, but a great 
increase has become evident in the demand for cars of 
British manufacture. Other motor vehicles show a 
similar tendency. Steady progress has also been 
made in these markets by the Union of South Africa 
and India, in the more recent months, for which 


as 


no final figures, but only general summaries, are 80 
far available. 

While the volume of the production of copper is 
dependent, to a very large extent, on cost of production, 


The activity in the gold-mining | 


floods, will assist in the marketing of the produce of 
the territory. With curtailed employment, purchasing 
power has fallen, but the United Kingdom increased 
her share in the trade of 1932, due, to some extent, to an 
increased temporary demand for material for railway 
extensions and renewals. This did not entirely 
account for the change, for part of it was undoubtedly 
due to currency difficulties with other countries. 
Preliminary figures for recent months do not, unfortu- 
nately, show that the improvement has been main- 
tained. Japanese competition is being felt severely, 
but there is still undoubtedly a strong local inclination 
to buy British goods wherever possible. The continuance 
of the Congo Basin treaties has precluded the granting 
of preferential tariffs, but there has been manifest 
recently a considerable change of opinion in favour of 
the abrogation of these treaties, which would bring 
about better competitive conditions for United Kingdom 
trade. The issues are very complex, and such a 
development can hardly be anticipated, at any rate in 
the immediate future. 





CHANGE-OVER TO PUBLIC ELEC- 
TRICITY SUPPLY AT MESSRS. 
THOS. FIRTH AND JOHN BROWN’S 
WORKS. 


It is an event of some importance when a manu- 
facturing concern owning generating plant with an 
aggregate capacity of 20,000 kW decides to abandon it 
and to obtain the electrical energy it requires from the 
| public supply mains. There are, naturally, many 
| reasons why such a course might generally speaking 
| be adopted: A decision, wisely taken, to concentrate 
on the particular processes of production with which 
the firm is concerned and to leave the problem of 
generating the power necessary to perform those 
processes to experts ; the necessity of finding room for 
extensions, which the progress of the business has 
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by pointing out that the adoption of this policy not 
only marks the end of a tradition, but illustrates the 
confidence which a firm of this size and reputation 
places in a public utility undertaking. As an indication 
of the magnitude of the change it may be mentioned 
that the firm have been utilising at least 80,000,000 
kWh per annum and that the output of the New 
Blackburn Meadows Station, with which a connection 
has now been made, was only 96,616,000 kWhin 1933. 
Further, the total output of the Sheffield Corporation 
in the same year was 279,546,920 kWh, so that it is 
evident that a very valuable consumer has been gained. 

Turning to the technical aspect of the conversion, 
it may first be mentioned that Messrs. Thos. Firth 
and John Brown, Limited, were one of the first stee! 
manufacturers in the country to utilise electricity fo: 
practically all their processes, not only at th 
Atlas and Norfolk Works, but in eight other factories 
in Sheffield. It has long been employed, for instance, in 
are furnaces ranging in capacity from 2 tons to 30 tons, 
and in high-frequency furnaces with outputs from 
5 ewt. to 1 ton. Further applications include the 
driving of the rolling mills, cranes and machine tools, 
which are used in the production of ingots, hollow steel 
drums and other forgings, turbine shafts and discs, 
projectiles, tyres, axles, cranks, saws and many other 
articles. One of the electric furnaces has a loading 
of 5,000 kVA, and the total output from this type of 
equipment is 1,000 tons per week. To meet these 
requirements the following arrangements, which were 
formally inaugurated by the Chairman of the Sheffield 
Electricity Committee (Councillor J. A. Longden), 
on Tuesday, October 9, have been made: Two panels, 
each comprising a switch unit with a rupturing capacity 
of 1,500,000 kVA, have been added to the main switch- 
board in the New Blackburn Meadows Power Station 
of the Corporation. These switches, which were manu- 
factured by the General Electric Company, Limited, 
Magnet House, Kingsway, London, W.C.2, are of the 
metal-clad type and are operated by compressed air.* 
They have a current carrying capacity of 1,600 amperes 
at a pressure of 11 kV and a frequency of 50 cycles, 
and are connected to two 20,000-kVA, 11/33-kV 
transformers through cables fitted with overload 
protective gear. These transformers, which are 
installed outside the station building, were manufac- 
tured by the English Electric Company, Limited, 
Queen’s House, Kingsway, London, W.C.2, and on the 
33-kV side are fitted with tap-changing mechanism, 
which is automatically operated by a relay in the control 
room. When both the transformers are in circuit the two 
sets of mechanism, the selectors and contactors of which 
are driven through a camshaft by a small motor, 
operate in synchronism. They are fitted with Howard 
earth-leakage protective gear. The high-tension side 
of each transformer is connected through a 0-3 sq. in. 
three-core, paper-insulated and lead-covered cable to 
the high-tension switchboard in the Atlas Works, 
a distance of 4,200 yards. These feeders are fitted 
with Merz-Price balanced voltage protection. In 
addition, there is a third 33-kV cable, which can be 
connected through a change-over switch, of Messrs. 
Reyrolle’s manufacture, to either transformer, or it 
can be entirely isolated. This switch is also fitted 
with Howard earth-leakage protective gear. 

The 33-kV switchboard at the Atlas Works, to which 
all three feeders are connected, was manufactured 
by the British Thomson-Houston Company, Limited, 
Rugby. As will be seen from Fig. 1, on page 386, it 
is mounted on a gallery in the existing power station 
and comprises ten panels, three of which control 
the incoming feeders, and three the high-tension sides 
of the 10,000-kVA works transformers. Of the 
remaining panels three are fitted with *bus-bar metering 
equipment, an end view of which appears in Fig. 2. 
One set of this equipment is owned by the Corporation 
and the other by Messrs. Firth-Brown, while the 
third is the joint property of the two concerns. There 
is also a three-phase ’bus bar potential transformer for 
indicating the voltage, for providing line drop compen- 





| sation on the incoming feeders, and to enable the power 


shown to be essential, and the conclusion that the | 


space occupied by the boilers and turbines of the private 
plant might well be used for that purpose ; the convic- 
tion that, on the whole, it will be cheaper to take a public 
supply and that by inter-linking the factory with an 
electricity undertaking there will be an increase in relia- 
bility. These are all factors, which have to be consi- 
dered before such a change in policy as we have indi- 
cated can be put into force, but except for the last 
they are less weighty the larger the plant. It may, 
therefore, be concluded that in deciding to take the 
electricity required for operating their Atlas and Norfolk 
Works from the mains of the Sheffield Corporation, 
and to shut down the private plant which has, up till 
now, been used for this purpose, Messrs. Thos. Firth 
and John Brown, Limited, have assured themselves 
that economically, no less than technically, there are 
advantages to be gained. This may be emphasised 








factor to be automatically corrected by the synchro- 
nous condenser mentioned below. The switchgear 
is of the metal-clad compound-filled horizontal draw- 
out single "bus bar type and comprises fixed and 
movable portions. The fixed portion consists oi a 


| compound-filled "bus bar chamber, circuit and trans- 


former chamber and cable box and, as will be seen, 
is supported on welded-steel pedestals. The movable 
rtion, which comprises an oil-immersed circuit- 
breaker fitted with are control in the form of explosion 
pots, is supported on the same pedestal and can easily 
be withdrawn horizontally by a racking mechanism, 
as will also be clear from Fig. 1. It can then be 
lowered on to a wheeled carriage, visible in the sam 
illustration. 
Each breaker, which has a rupturing capacity 
of 500,000 kVA, and a current carrying capacit) 





* See ENGINEERING, vol. cxxxv, page 378 (1933). 
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Fic. 7. Marx METERING 


of 400 amperes, is connected to the *bus-bars through 
flexible self-aligning plug contacts, interlocks being 
fitted, so that the circuit cannot be made or broken on 
these contacts; so that the tank, which is circular, 
cannot be removed when the breaker is alive and so 
that the breaker cannot be plugged in until the tank 
has been replaced. With the exception of the ’bus-bar 
chambers, which are cast, the whole of the switchgear 
Structure is of welded steel; the box-type pedestals 
house the solenoid relays, control fuses and secondary 


Wiring. The ’bus-bar chambers, which are designed so 
that air pockets are eliminated when the compound is 
poured in, are supported independently of the circuit 


1ambers so as to facilitate removal. The ’bus-bars 
themselves are insulated with layers of varnished 
cambrie cloth in such a way that air is entirely excluded 
and a homogeneous and continuous covering is obtained 
over the full length of the bar. The board is remote 
controlled, and its tripping arrangements are interlinked 
with those on the 11-kV board at Blackburn Meadows. 
Its connecting up was rendered more difficult by the 





PANELS AT ATLAS WoRKS. 


fact that the original generating plant had to be 
kept running. The current and voltage transformers 
of the *bus-bar metering equipments are mounted 
in an oil-filled carriage, as shown in Fig. 2, and are 
connected to the "bus-bar by plugs. They can 
be withdrawn by racking out the carriage and are 
fitted with oil-immersed interlocking switches, which 
short-circuit the primaries of the current transformers, 
so that this operation can be effected without inter- 
rupting the supply. The main metering instruments 
are mounted on three panels, which have been erected 
on a gallery facing that on which the switchboard is 
installed. As shown in Fig. 7, each of these panels 
carries a Ferranti kilowatt-hour meter, a kilowatt 
demand printometer for recording the half-hourly 
maximum demand, a reactive kilovolt-ampere meter, 
and a reactive kilovolt ampere demand printometer for 
recording the average half-hourly reactive kilovolt- 
ampere demand. These panelsare connected to the three 
metering units on the main switchboard. The half-hourly 
period is controlled by a standard Synchronome clock, 


SWITCHBOARD AT TINSLEY WORKS; 





Rear VIEW. 


| visible on the right of the illustration, which is common 
to the three panels. Like the printometers, it is actu- 
ated by a 16-cell Ediswan battery, with a capacity of 
| 50 ampere hours. The switches are operated from an 
| entirely separate battery consisting of 110 cells with a 
| capacity of 100 ampere-hours. 

As already mentioned, the three feeder panels on 
the main 33-kV board in the Atlas Works are each 
connected to a 10,000-kVA, 11/6-6-kV transformer 
through a three-core 0-3 sq. in. paper-insulated lead- 
covered cable. These transformers, which are installed 
out of doors, as shown in Fig. 3 on page 386, were 
manufactured by Messrs. C. A. Parsons and Company, 

| Limited, Newcastle-on-Tyne. They are fitted with 
| overload and Howard earth-leakage protection, and 
are connected on the low-tension side to a 6-6 kV 
switchboard through four three-core 0- 25 sq. in. cables. 
These cables are carried on a steel structure the design 
of which was complicated by space limitations and by 
the fact that the original plant had to be kept running 
| during its erection. The 6-6-kV switchboard, which 
|was also manufactured by the British Thomson- 
| Houston Company, Limited, is installed on the same 
| gallery as the 33-kV board, to which it is generally 
similar in design. As will be seen from Fig. 4 on 
page 386, it comprises eight panels, three of which 
control the incoming feeders from the transformers, 
two control outgoing feeders to an existing board of 
| Messrs. Metropolitan-Vickers manufacture, while two 
control two 0-25 sq. in. feeders, which run to the 
Tinsley Works. There is also a "bus-bar potential 
transformer for indicating and metering purposes. 
The circuit-breakers on this board have a rupturing 
capacity of 250,000 kVA and a current-carrying 
capacity of 1,200 amperes, except those controlling the 
feeders to the Tinsley Works, the capacity of which is 
300 amperes. They are controlled from a desk-type 
control board. They are fitted with cross-jet boxes, 
and those controlling the low-tension sides of the 
transformers are arranged for inter-tripping with the 
corresponding 33-kV circuit-breakers. The feeder units 
are fitted with inverse time-limit over-current protec- 
tion. The interconnectors between the new and the 
old 6-6-kV boards are not fitted with protective gear, 
but isolating switches with a current-carrying capacity 
of 1,200 amperes are provided on the latter to enable 
sectionalising for cleaning purposes to be carried out. 

Themetering panels willenable the individual demands 
and consumptions of the Atlas and Tinsley Works to 
be obtained. They carry B.T.-H. kilowatt-hour meters 
and kilo-volt-ampere hour meters as well as summators 
and demand recorders and tell-tale kilovolt-ampere 
demand indicators. 

The existing switchboard at the Atlas Works, of 
which mention has been made, is of the cubicle type, 
and comprises 22 panels, four of which were used for 
controlling the generators that have now been super- 
seded, while the remainder were connected to the 
feeders running to various parts of the Atlas and 
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Norfolk Works. Some of the circuit-breakers on this 
board had been in use for many years, and had a 
rupturing capacity far below that determined by 
modern ratings for the conditions under which they had 
been working, and especially for the conditions which 
would arise had they been connected to a public 
supply. They have, therefore, been replaced by units 
of a more modern type with a rupturing capacity of 
250,000 kVA, and fitted with arc control. The protec- 
tive gear on the works feeders, which consisted of two- 
pole overload relays, has also been replaced with 
modern three-pole relays. 

The synchronous condenser mentioned above is also 
connected to the 6-kV board at the Atlas Works. It 
was manufactured by the English Electric Company, 
Limited, and is capable of supplying 5,000 kVA at 
zero power factor leading to the 6-6-kV "bus-bars 
when running at a speed of 1,000 r.p.m. It is excited 
by a direct-coupled continuous-current generator, and 
is started by an auto-transformer. 

Che Tinsley works of the firm, which are situated 
about 3,110 yards from the Atlas Works, are connected 
to the latter by two 0- 25 aq. in. cables, which terminate 
on a switchboard manufactured by the British Thomson- 
Houston Company. The board, of which front and 
rear views appear in Figs. 6 and 6, comprises five 
switch panels of the same general design as that at the 
Atlas Works, except that the circuit-breakers are with- 
drawn vertically. These circuit-breakers have 4 
rupturing capacity of 150,000 kVA and a current- 
carrying capacity of 300 amperes, and, in addition to 
the two incoming feeders control a 3,000-kVA and 
a 1,000-kVA transformer. These transformers, which 
are of the English Electric Company's manufacture, 
step the voltage down from 6-6 kV to 1 kV, and their 
low-tension sides are connected to an existing 1-kV 
switchboard. The remaining switch on the 6-6-kV 
board at Tinsley controls a feeder to the Dunlop-street 
works, which is connected to a 250-kV A, 6,600 200- 
volt transformer. The Tinsley board also carries a 
potential transformer, from which sub-metering 
equipment similar to that at the Atlas Works is supplied 

Prior to the arrangements which we have just 
described being inaugurated, Messrs. Thos. Firth and 
John Brown, Limited, used to take a supply from the 
Corporation at several points in their various works for 
a portion of their load. Several of these sub-stations 
have now been dispensed with, and those at the West 
Gun Works, Norfolk Works, Windsor-street and the 
Research Laboratories in Princess-street have been 
adapted so that they will, in future, receive their supply 
from one point. This has been effected by running 
a cable from the old 6-6-kV switchboard in the Atlas 
Works to the sub-station in the West Gun Works, 
and installing a 2,000-kKVA Scott-connected trans 
former in this sub-station to give a two-phase supply 
at 2,000 volts. The other sub-stations just mentioned 
will be fed from the secondary side of this transformer, 
instead of from the Corporation’s two-phase network, 
as hitherto. 

The scheme as carried out, is arranged so that the 
bulk supply obtained from the mains at one 
point can be controlled and regulated at this point 
tor the whole of the works, thus ensuring the lowest 
possible simultaneous demand and the highest possible 
load factor. It forms an excellent example of present- 
day practice in electricity supply, and for more than 
one reason it is hoped that it will be widely followed. 





LS a — 
ENGINEERING TRAINING AND 
EDUCATION. 

University College.—The 1935-36 
edition of that useful little work of reference “* London 
University Guide and University Correspondence 
College Calender ” has just been issued by the autho- 
rities of Universiiy Correspondence College, Burlington 
House, Cambridge. The book, which is of interest to 
teachers, educational officials, and private students, 
contains regulations, syllabuses and advice as to the 
appropriate text-books for preparation for the Degree 
examinations of the University of London. The infor 
mation is well written and clearly and methodically 
arranged. The littl volume also contains detailed 
particulars of the courses of study provided by Uni 
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versity Corresponderce College, further particulars 
regarding which may pve obtained on application to the 
registrar, 2, Burlington House, Cambridge. The 


London office of the College is at 32, Red Lion square, | 


Holborn, W A jolle 








rue Swepisn Iron Inpustry.—It is shown in the 
recently-published report of the Swedish 
Association that Swedish exports of iron, during the 
first seven months of the present year, increased by 
27 per cent., as compared with the corresponding period of 
1933. While, however, exports rose from 118,000 tons 
during the period January to July, 1933, to 150,000 tons 
during the corresponding period of 1934, imports showed 
a much more considerable increase, namely from 148,100 
tons to 251,700 tons, or about 70 per cent. 
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NOTES ON NEW BOOKS. 


Tue late Professor E. R. Matthews’ work in con- 


nection with coast-erosion problems is well known, | 


especially to our older readers, who were made 
| acquainted with it through exhaustive articles in our 
columns. In 1913 Professor Matthews embodied his 
| views in a volume published under the title of Coast 
| Erosion and Protection, by Messrs. Chas. Griffin and 
| Company, Limited, 42, Drury-lane, W.C.2, which has 
| been so successful that a third edition has recently 
been called for. The preparation of this was entrusted 
by the publishers to Dr. Brysson Cunningham, who 
has handled the task in a very admirable manner, 
particularly suited to the case. In a preface to this 
new edition Dr. Cunningham points out that the 
principles underlying Professor Matthews’ treatment 
of the subject have not undergone any change since 
| the book was first prepared, while the facts revealed 
| by the evidence collected are immutable, and later 
matter could only serve to repeat and reinforce the 
facts previously revealed. On points still debatable 
Dr. Cunningham rightly considers the author’s original 
opinions to be deserving of respect at the present time. 
In view of this, he has intentionally altered the original 
as little as possible. He has made essential corrections 
such as the lapse of time calls for, and for the rest, 
has added in a supplementary chapter much informa- 
tion regarding the more recent developments in this 
field. This is based upon contributions to the subject 
made by Professor Matthews himself subsequent to 
the publication of his book, and on material put 
together by Dr. Cunningham. A summary presented 
of the conclusions passed in 1931 at Venice by the 
International Association of Navigation Congresses 
reduces present-day opinions on what should be 
considered approved practice to very succinct form. 


Considerable attention has been given in recent 
years to the design of all-metal aircraft, and to the 
mechanical engineer, who prefers to use metal for 
onstructional purposes wherever possible, this will 


| be readily understandable. That the efforts made 
|to develop this type of construction have been 
successful may be gathered from an extract from 


the speech of the Marquis of Londonderry (Air 
Estimates, 1933-34), which states : “‘ All-metal aircraft 
have given excellent service under the most arduous 
service conditions, including hot climate.” A recently 
published book, entitled Metal Aircraft Construction, 
should therefore take a useful place in aeronautical 
literature, since by collaboration with some 30 
authorities and manufacturing organisations an ex- 
cellent result has been obtained. Over 300 pages enable 
practically all aspects of the subject to be dealt with in 
usually a most thorough manner. Some criticism may 
be levelled at the author for attempting to deal with 
‘“ Workshop Processes,” in a portion of Chapter VII. In 
a book of this type the importance of good and copious 
illustrations cannot be gainsaid, and some 360 figures 
achieve this desirable result. The author, Mr.M. Langley, 
A.M.L.N.A., A.MLR.Ae.S., criticises certain American 
manufacturers, but it is possible that some of this 
criticism should really be of the U.S. Air Force authori- 
ties, who, like our own Air Ministry, sometimes seem 
to put more items on the secret list than necessary. 
The limitations of this type of construction should not 
be lightly passed by, and the first chapter, on “ The 
Development of Metal Aircraft,” deals with this 
important aspect. Some of the points raised admit 
of no discussion but others would provide material for 
debate, especially in the case of costs. Both the 
author and Messrs. Sir Isaac Pitman and Son, Limited, 
the publishers, can be congratulated on their enterprise 
in producing a valuable book for a limited market at 
a price (15s. net) that makes it available for readers 
of moderate means. 


We have been often of the opinion that it would be a 
good thing to limit in some way the output of text- 
books, so that only those that covered distinctly new 
ground or that presented well-known matter in a 
definitely novel or improved manner were published. 
| The thought is again brought to mind by the perusal 
of a book entitled Elementary Engineering Thermo- 
dynamics, by Mr. T. H. Taft, 8.B., published by Messrs. 
John Wiley and Sons, Inc., New York, London: 
Chapman & Hall, Ltd., at the price of 16s. 64d. 
net. Mr. Taft, in his preface, says that his book 
“does not pretend to advance new ideas in ther- 
modynamic theory. It does claim, however, to make 
clear in simple language many points which are 
not easily understood by students beginning this sub- 
ject.” It is therefore on this claim to clearness of 
presentation that the book must be judged, and it is 





with regret that we feel compelled to say that the | 


claim is hardly borne out. 
elementary thermodynamics is covered, and the treat- 
ment of the general laws and the discussion of heat 


The usual groundwork of 
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| exchanges, heat - engine cycles, the behaviour of 
| vapours, the flow of steam and its action in turbine 
| blading, are reasonably complete. The languag 
occasionally, however, lacks precision, and in some cases 
| there is vagueness or inaccuracy in the thought itself 
that the language should express. For example, in the 
first chapter, it is stated that the relation between 
heat and work is subject to variation according to th 
conditions under which it is determined and the pro- 
perties of the fluids used, and that to avoid this difti- 
culty an international definition of the calorie in terms 
of the watt-hour has been adopted. Surely there is 
confusion of thought here between the essential relation 
ship of two forms of energy and the definition of th: 
unit in which one of them is measured. In other parts 
of the book there are also weaknesses which may result 
in beginners in the subject failing to secure the clear 
conception of principles upon which alone a satis- 
factory knowledge and power of accurate application 
can be built up. The book does not profess to go deeply 
into matters of design or practice, but where references 
to practice are made, they do not always give the 
impression that the author is fully conversant with 
recent developments. For example, it is stated that 
“the general characteristics of steam boilers hav: 
undergone very few changes in many years.’ While 
it covers the elements of thermodynamics usually 
required by engineering students, and while actual errors 
may be few, the presentation of the subject matter 
unfortunately does not bring it up to the standard of 
accuracy and clearness to be found in the best text- 
books already in use in this country. 


Welding has now rightly taken its place as one of 
the common workshop processes, and as knowledge of 
its possibilities grows, designers are continually finding 
new applications by which economies can be effected. 
What was pioneer work yesterday is being tested 
generally to-day and may be the usual practice 
to-morrow. Under such circumstances of rapid 
progress it may be anticipated that only the most 
recent text-books can be expected to afford any ade- 
quate treatment of the subject. For such reasons 
Mr. E. Arthur Atkins has thought it advisable to 
revise and extend his book on Electric Arc and Oxy- 
Acetylene Welding, the second edition of which was 
recently published by Sir Isaac Pitman and Sons, 
Limited, at a price of 7s. 6d net. This work was prepared 
particularly as a practical handbook for works 
managers, welding operators, and _ students. Its 
author, after discussing the essentials of electric ar 
welding, and describing the equipment necessary for 
the process, and the preparation of the joints for treat- 
ment, gives a chapter of useful practical hints. Not 
being content with informing his reader about what 
he ought to do, he follows this with a chapter made 
up of a formidable series of “‘ Don’ts.” This is a very 
good feature of the book, and one all too-commonly 
neglected, for it is as important to tell a workman 
what to avoid as it is to tell him what to strive for. 
The gas processes receive similar treatment, and then 
the author passes on to a very valuable section of his 
book, in which he surveys the testing of welds, their 
characteristics being mainly discussed from the stand- 
point of micro-photographic examination. In these 
later chapters the welder will learn much that is useful 
on why he must adhere rigidly to the instructions given 
in the earlier part of the book. To test his knowledge 
of what he has read, the student is provided with a 
series of questions. This work is one which can be 
thoroughly recommended. 


There are not many English books which deal in an 
authoritative and yet comprehensive way with such 
| details as stop-valves and cocks. As a rule, information 
on valves can be found only in text-books for students, 
| where a few paragraphs may be devoted to them, or in 
| special articles in journals, or in trade literature. 
Stop-valves, flap valves, sluice valves, and cocks 
provide ample scope for skill in design, and progress 1n 
| their design is continually called for by new advances 
| in pressures and temperatures. Such ideas have in- 
| spired the production of Abspe rrmittel, by Dr. Ing. ? 
| Schréder, published by Robert Keipert, Charlottenburg. 
| The book, of 98 octavo pages, with 112 illustrations and 
14 tables, is priced at 3-25 marks. It deals with th 
form, constructional details and materials of a large 
variety of valves, and also with the methods of 
calculation of the requisite area of passage way, ce. 
|The tables give the principal dimensions of sever: 
| types, including spindles and handwheels, all, naturally 
lin accordance with German standards. Reducing 
| valves, safety valves, and non-return valves are also 
|described. ‘The illustrations are well-chosen and 
excellently printed, and there is a full index. The bo: k 
| is likely to prove a useful one, and even for those who 
do not read German, the numerous illustrations tell 
| their own story well. 
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THE USE OF BRIGHT METALLIC SUR- 
FACES FOR INCREASING HUMAN 
COMFORT IN THE TROPICS.* 


By G. P. Crowpzn, M.Sc., M.R.C.S., L.R.C.P. 


Human comfort depends in no small measure on 
the adjustment and adaptation of the body to the 
varied physical influences in the external environment 
which affect the heat exchange between the body and 
its surroundings. The four factors (1) dry bulb tempera- 
ture, (2) relative and absolute humidity, (3) air 
movement, and (4) radiation to and from the sur- 
roundings, are environmental factors needing careful 
consideration when dealing with problems of human 
comfort in respect of sensations of heat and cold. 
Collectively these physical factors exert an influence 
on body heat and the physiological mechanism for 
temperature regulation, but any one or more of these 
factors may be primarily responsible for discomfort 
in a particular environment. 

Whatever the precise nature of a problem of comfort 
may be, it is essential to have in the forefront of one’s 
mind the fundamental physiological fact that the 
average individual, even when resting, is continuously 
producing some 400 B.Th.U. of heat energy per hour 
within his body by reason of the chemical changes 
associated with such essential phenomena of the living 
state as the circulation, respiration, and glandular 
activity. 


\ 4 Fig. 2. SECTIONOF TROPICAL BUNGALOW 


loss by radiation and convection is limited by the 
environment, and thereby succeed in maintaining the 
relative constancy of body temperature, it does not 


known physical properties of low emissivity and high 
reflectivity for radiant heat possessed by bright 
metallic materials, such as aluminium foil. Laboratory 








follow that this will be achieved with equal sensations 
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tests, under artificially produced tropical conditions 
in the air-conditioning room at the London School 
of Hygiene and Tropical Medicine, showed that by 
providing sun helmets with an inside lining of bright 
metallic foil, the heat radiated to the head of the 
wearer was much reduced, and the temperature 
in the region of the scalp materially lowered, as 
compared with the temperature reached under identical 
conditions of external radiant heat, when the con- 
ventional fabric lining was used. These laboratory 
results were confirmed by field test with Army service 
topees under conditions of desert heat in Egypt,* 
where the heat from the sun raised the temperature of 
the helmets to well above 120 deg. F. Under such 
conditions, whether sitting or marching in the sun, 
the bright metallic lining afforded greatly increased 
protection and discomfort was reduced, for sweating 
on the head and face was hardly noticeable, while with 
the fabric linings sweating was profuse and the 
temperature in the region of the scalp some 5 deg. 
or 6 deg. higher. 

In galvanised iron hutments and lightly constructed 
buildings the walls of which on the sides exposed to 
the sun may be 10, 20 or more degrees hotter than the 
air temperature and well above body temperature, 





great discomfort is caused by radiation on to the 
occupants. Thanks to facilities afforded by the Army 
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In other words, the resting human body- produces 
every hour approximately enough heat to boil a 
quart of cold water. To the engineer this quantity 
of heat is almost insignificantly small, but to the 
individual human body its significance is enormous, 
for in order to maintain an even warmth in the region 
of 98-4 deg. F., the body must continuously get rid 
of this heat to its surroundings. If muscular work is 
performed, the production of body heat may well be 
increased four or six fold and then any hindrance to 
heat loss occasioned by the physical characteristics 
of the environment is of proportionately greater 
physiological significance. 

It has been shown by various observerst by direct 
measurement of the heat loss from the human body 
that a normally clothed and comfortable individual 
sitting in an ordinary room in still air at a temperature 
of 59 deg. F. and 50 per cent. relative humidity, loses 
heat to the environment in approximately the follow- 
ing proportions: 45 per cent. by radiation, 31 per cent. 
by convection and conduction to the air, and 24 per 
me the evaporation of moisture from the lungs 
and skin, 

Although the temperature-regulating mechanism of 
the body may increase the heat loss by sweating if 

* Paper read before Sub-Section AG of the British 
Association, at Aberdeen, on Monday, September 10, 1934. 

\idrich, L. B., “A Study of Body Radiation.” 
Smithsonian Misc. Coll. Vol. 81, No. 6, December, 
1928. Martin, C. J.“ Thermal Adjustment of Man and 
Animals to External Conditions.” The Lancet, Septem- 
ber 13, 20, 27, 1930. 
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of comfort to the individual. If the temperature of the 
walls of a room is 79 deg. F. instead of 59 deg. F. 
mentioned above, then the loss of heat by radiation 
from the body is halved, and in hot climates where the 
temperature of the surroundings may be at or above 
the skin temperature, any loss by radiation will 
obviously be impossible, and acute discomfort may 
be caused by a general gain of heat by radiation from 
the sun-heated roofs and walls of dwellings and the 
fabric of tentage. 

In the ordinary way the body subconsciously safe- 
guards its actively functioning cells and tissues from 
harm which would result from changes in internal 
temperature of even a few degrees, but in the face of 
extreme conditions of radiant heat, air temperature 
and humidity, as met with in the tropics, it is essential 
that conscious effort and control should be exercised 
in order to avoid or prevent too great a strain being 
placed on the temperature regulating mechanism ; 
for if this takes place discomfort will be experienced 
first and impairment of working capacity and health 
may follow, while under particularly severe conditions 
the temperature-regulating mechanism itself will 
break down and life be endangered. 

Bearing in mind the fact that a great deal of the 
discomfort experienced in the tropics is directly or 
indirectly due to radiant heat from the sun and sun- 
heated enclosures, it is logical to give attention to 
ways and means of protecting the body against excessive 
radiant heat. An investigation has therefore been 
carried out in order to determine whether it is practic- 
able for this purpose to make some use of the well- 
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Authorities, tests were carried out in the Egyptian 
desert on two identical galvanised iron huts, both of 
which has an inside lining of ply-wood with an air space 
of approximately 2 in. between it and the iron. At the 
time of the test the galvanised iron had a temperature 
of 127-2 deg. F. and the air temperature inside the 
hut was 95 deg. In the air space between the plywood 
and the iron in one of the huts a diaphragm of reinforced 
foil was inserted, as shown in Fig. 1, so that one bright 
face would reflect heat back to the iron while the inner 
bright face would emit very little radiant heat to the 
plywood. In this hut the plywood inner surface reached 
a temperature of 103-8 deg. F., while in the hut without 
any bright metallic material in the hollow wall the 
ply-wood temperature was 115 deg. F. Other trials 
were carried out in tents and also in ships, and in 
every case it was found that the intensity of surface 
radiation could be easily and materially reduced by 
this method of heat insulation. 

In regard to quantitative measurements, it may be 
said that numerous laboratory tests, the results of which 
have been confirmed by the National Physical Labora- 
tory, have shown that the division of a 1-in. air space by 
a layer of reinforced aluminium foil medially fixed 
between the hot and cold faces affords insulation 
against heat transference equal to 1 in. of slab cork, 
which is well known to be approximately equivalent 
to 13 in. of brick. The hindrance to the passage of 





*Crowden, G. P. “Insulation against Heat and Cold 
for Human Comfort.” The Lancet, January 6, 1934. 
“The Practical;Value of Physiology to Industry.” The 
Human Factor, vol. viii, No 2, Feb. 1934. 








heat from the hot to the cold faces of such a panel is 
due to the combined action of reflection of radiant 
heat back to the hot surface, low emission of radiant 
heat from the inner bright surface of the reinforced 
foil to the poor conducting properties of air, and to the 
mechanical hindrance to convection currents, caused 
by the division of the air space by the air proof dia- 
phragm of reinforced foil. 

It should be mentioned that in the field tests it 
was found quite impracticable to use aluminium foil 
alone for such insulation, owing to its fragility. The 
term reinforced foil, used above, implies aluminium 
foil firmly adhering to both surfaces of some flexible, 
durable and handleable material, which, in the case of 
linings for tropical helmets or tentage, must be fabric, 
as it has to be sewn by machinery, and must be very 
durable ; while for building purposes the foil is bonded 
to asbestos paper or asbestos felt with a bitumen 
adhesive which renders it damp-proof without impairing 
its properties of low emissivity and high reflectivity. 

Experiments at the Building Research Station have 
proved the efficacy of lining thin roofs with reinforced 
aluminium foil*, and the effect of the inclination of the 
walls on the insulating value has been studied.¢ Fig. 2 
illustrates the construction of a bungalow for use in the 
tropics and shows the position of reinforced-aluminium 
foil insulation between the corrugated-iron roof cover- 
ing and Hessian canvas or wall board attached to the 
purlins. About a year ago I was asked by a large firm 
of constructional engineers in London whether anything 
could be done to improve the conditions inside the 
wooden hutments used by works foremen on building 
sites. I suggested putting reinforced foil in the air space 
between theinner wall-board lining and the wooden shell. 
This was done in the case of a hut ona site near St. Paul’s 
and last December the works foreman reported that 

the hut was appreciably cooler in the hot weather, 
and, as regards winter, never more than one-third 
of the heating it previously required has been used.” 

During the exceptionally hot weather in July, this 
year, in the camp of the University of London Officers’ 
Training Corps, at Sandown, Isle of Wight, I was 
able to carry out further tests in tents. A simple 
screen of reinforced foil and Hessian canvas proved 
most effective and in a bell tent with an inner lining 
of Egyptian canvas covered on one side with aluminium 
foil the increase in comfort was most marked. By 
means of the Moll radiation thermopile the inside 
surface radiation temperature of the tent fabric was 
measured, the apparatus for the purpose being shown 
in Fig. 3. Inside an ordinary bell tent the fabric 
on the sunny side was radiating heat equivalent 
to that given out by a black body at 133-6 deg. F. 

An inner lining of Egyptian canvas reduced this to 
07-6 deg. F. while with a lining covered on one 
side with aluminium foil, the surface radiation tempera- 
ture was only 83-7 deg. F., i.¢., only a degree or two 
above air temperature. 

The human skin, clothing, non-metallic materials 
generally, paints or whitewash behave practically 
like black bodies in respect of their emitting and 
absorbing capacities for invisible radiant heat of long 
wavelength, and therefore there is no scientific justi- 
fication for the common practices of whitewashing the 
under surfaces of hutment roofs, or lining topees with 
red material in the belief that heat transference will be 
reduced and human comfort increased. While the 
use of air conditioning in ordinary habitations may be 
impracticable for economic or other reasons, there 
appears to be no hindrance in the way of making 
immediate use of the properties of bright metallic 
surfaces for increasing human comfort in the tropics, 
by protecting the individual against excessive radiant 
heat from the sun direct, or indirectly from the heated 
surroundings. The insulation described in this paper 
will be relatively more effective in increasing human 
comfort in some localities than in others, but in any 
case an excessive gain of heat by radiation should be 
avoided, and in lightly constructed buildings, bunga- 
lows, galvanised iron hutments or factories, coolie lines, 
tentage, and in some passenger transport vehicles, there 

is every probability that living and working conditions 
will thereby be improved, and that this will result in 
better health and efficiency. 
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RIVER STAGE-DISCHARGE CURVES. 
By M. G. Ionrpss, B.A. (Oxon.) 
THE difficulty caused by changing stage in the appli- 
cation of stage-discharge curves for rivers is well- 
known. If discharges are measured regularly through- 
out a rise and fall, they will usually lie, when plotted, 
on a loop such that on the rise the discharge for a given 
gauge is greater than on the fall. When discharges 
measured at random are plotted, however, the result 
is simply that the points are much scattered. As a 
general rule, discharge curves must be plotted from | 
occasional observations rather than from a regularly | 
observed series. Given a number of such observations 
the problem is first to draw the mean curve, which | 
should correspond with the “normal” curve that | 
would result if all the observations were taken when the | 
river was steady, and then to use the curve to estimate | 
discharges at any moment from gauge readings. 
It is in the former of these problems that the effect 
of changing stage is the more serious, particularly as 
regards the higher stages. These are always rarer and | 
more difficult to obtain than the medium-stage ond | 
low-stage observations, and much may depend on them 
when estimating, for instance, high flood discharges. 
Furthermore, there are two other factors, viz., observa- | 
tional error and bed instability, which cause scatter of 
the points when plotted, and it is important to secure 
any reduction in this combined scatter which may be | 
possible by allowing for changing stage. As regards | 
application of the curves for estimating discharges, it | 
often happens that it is unnecessary to allow for chang- 
ing stage. Average monthly discharges, maxima an 
minima, for example, can very often be computed 
accurately from the normal curve without correction, 
as the effect of changing stage tends to balance out the 
former and is absent from the latter. 
There are well-known accurate methods for finding 
the normal curve from observations made at changing 
stage. They depend, however, on the observation 
of a second gauge near the discharge site gauge, from 
which the surface slope at the time of the observations 
can be found, and this is not always possible for econo- 
mic and other reasons. To deal with such cases, the 
writer has found useful the approximate method 
described below, which has the merit of extreme 
simplicity. Ifa series of observations of gauge and dis- 
charge on a rise and fall are plotted on a time base, 
it will be seen that they are out of phase ; the discharge 
leads the gauge reading. If, therefore, the discharge 
is plotted, not against the corresponding gauge but 
against a gauge observed somewhat later, the lag 
would be, to some extent, made up. Inaccuracies 
would occur, however, for example, at the peak dis- 
charge, which would probably be plotted against too 
low a gauge. If, however, the rate of change of stage 
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at the time of the observation 


discharge may be plotted against 
ds 
GxT 
dt 
where G is the gauge reading at the time of the observa- 
tion, and T is a time factor which may be assumed to 
be constant. 
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When the river is steady, 73 i8zero, and the discharge 
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a 
the amount of the correction T 7 will depend upon the 
C 


rate of change of stage. A rapid rise will give a large 
positive correction to the gauge reading, as is necessary. 


When 


observed gauge reading is subject to a negative correc- 


the river is falling, “ is negative and the 


average rate of change found from the two regular 
gauge readings preceding and following each discharge 
observation, or from the gauge chart if an automatic 
recorder is used. The time factor T is best found by 
trial and error. 

When discharges are plotted against uncorrected 
gauge readings, the rising-stage and falling-stage points 
naturally tend to group themselves, the former nearer 
to the discharge axis. 
and falling points and try various time factors till the 
best is found. Next, apply this factor to all the obser- 


and one for falling. 
should be no tendency to grouping in colours, and such 
scatter of the points as exists will be due chiefly to 
observational error and bed instability. 
curve may now be drawn in. Having by this method 
established the normal curve, circumstances will 
dictate whether discharges will be taken off, for 
statistical or other purposes, by means of corrected 
gauges or directly. If the time factor T is less than the 
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regular interval between gauge readings, for most pur- 


is plotted against the actual gauge reading at the time | 


of the observation. If it is rising, = is positive and | 
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tion for plotting. In practice, 7 may be taken as the | 
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Select a few well-defined rising | 


vations, and plot them using two colours, one for rising | 
If the time factor is correct, there | 


The normal | 
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poses it will make no difference if the discharges are 
displaced in time by that amount. Fo~ exanple, i 
one case which the author dealt with in this way, the 
time factor was 12 hours, and gauges were observe: 
daily. If G,, G, and G, represent three of the consecu- 
tive gauge readings, and a discharge Q, was observed 
on the second day, then Q, was plotted against 
G, + = Os to obtain the normal curve. 

the normal curve it could be assumed that for any 
observed gauge G, a discharge corresponding to the 
normal curve for that gauge actually occurred within 
12 hours of the observations of G, and for practical 
purposes it was considered quite unnecessary to press 
for further accuracy, which would have at least doubled 
the labour. 


In applying 








A METHOD FOR DETERMINING 
THE PROOF STRESS. 


By C. SKERRY. 

Txt proof stress is now well known to engineers 
and is included in many modern specifications where 
it is desired to have a value on which to base detail 
design. Its advantage lies in the fact that it is a 
value which can be readily determined and is not 
subject to the human element, as in the case of the 
yield stress, nor is it outside the range of the usual 
test-house equipment. There are a number of methods 
of determining it, and it is here proposed to deal with 
one which can be claimed to have been thoroughly tried 
out, and to have given satisfaction, both as regards 
accuracy and quickness of operation. It is assumed 
that a 0-1 per cent. proof stress is to be determined, 
as that is the constant in general use, and that a 2-in. 
gauge length is employed. 

In the first place, two loads are applied to the test 
piece, the first an initial load and the second a larger 
load, care being taken that the second load is within 
the limit of proportionality, some idea of which is 
derived from the probable proof stress of the material. 
The extension occurring between these points is noted. 
| The load is then continued until an extension is reached 
equivalent to the sum of the formula :— 

L— *) 
s-hy*™ 
where F = first load; S = second load; L = low 
|limit specified; X = extension from F to 8; and 
a = 0-1 per cent. of gauge length. The stress at this 
extension may be called t. The load is again continued 
| until an extension is reached equivalent to the sum 
| of the formula :— 

H — >) 

S-—F 


| x ( 

|where H = high limit specified. The stress at this 
| extension may be called T. If the symbol A is allowed 
to equal (t — L), and the symbol B is allowed to equal 
|(H — T), then the proof stress equals :— 

H — =) 


A+B 
When the exact meaning of the formule is apparent 
to the operator the test can be carried out very quickly, 
especially when values which are easily divisible are 
| chosen, as will be seen by substituting figures :— 
Proof stress specified, 60 to 70 tons per square inch. 


x ( 
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60 — 10 
‘ —————_ |} -+- Q-002 — 0-010, 
0-0016 (so—10) 0-0 
corresponding to stress ¢ 
70 — 10 
0-00 a eB 0 + 0-002 — 00-0116, 
sees (30 _ io) ‘ 


corresponding to stress T 
Taking stress t to be 62, then A = 2; and stress 7 
to be 65, then B = 5. 


62-86 tons per square inch. 
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ROPE-BAND CONVEYORS FOR 
COLLIERIES. 


A Form of band conveyor of a semi-portable kind 
and of small overall height, rendering it particularly 
suitable for use in underground mining, is illustrated 
in Fig. 1 opposite. The conveyor is constructed 
in sections of some 12 ft. to 15 ft. long, which may be 
joined end to end to suit the position of the coal face 
or other local condition. The arrangement consists ot 
|a framework built up of flats and sections and carrying 
| a sheet-iron trough, in which the rope-band runs. i 
band consists of a series of wire ropes, connected by 
cross-bars. The bars can be seen in Fig. 1, but the 
arrangement will perhaps be clearer from the detail 
illustrated in Fig. 2, the cross-bar appearing in the 
upper part of the figure. As the band travels in the 
trough, the larger lumps of coal are actually carried by 
the ropes, while the smaller material falls through on 
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ROPE BAND CONVEYORS FOR COLLIERIES. 


MESSRS. GEWERKSCHAFT EISENHUTTE WESTFALIA, LUNEN, GERMANY. 








Fig. 1. 
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to the bottom of the trough, andis carried forward by 
the cross-bars, which act as scrapers. The return side 
of the band travels below the trough. The joint in 
the rope-band is made by a special cross-bar on to 
which blocks are threaded, the blocks being provided 


with holes through which the rope is passed. The | 


arrangement is shown in the lower part of Fig. 2. These 
special cross-bars, are also utilised for joining the two 
rope-bands when two conveyor sections are coupled 
end to end. This type of conveyor, which is con- 
structed by Messrs. Gewerkschaft Eisenhiitte Westfalia, 
of Liinen, Germany, has an overall height of about 
18 in. It is claimed that it may be more heavily loaded 
than the normal type of band conveyor; but the 
travelling speed is appreciably lower. — 

_ This rope-band arrangement has also been adapted 
for transporting coal from a higher to a lower level in 
collieries, in cases, for instance, in which a working 
adit lies at a higher level than the main haulage road. 
An arrangement of this kind, in which the conveyor is 
situated in a vertical shaft, is shown in Fig. 3. The 
arrangement consists of seven wire ropes, running over 
erooved drums of the type shown in Fig. 4, which 
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illustrates the head gear. The arrangement of cross 
bars connecting the ropes is similar to that used in the 
horizontal conveyor, but to every alternate bar, a door 
or flap is hinged as shown. The downcoming side of 
the rope-band works in a vertical trunk, and the flaps, 
lying against the outer wall of the trunk, form a series 
of compartments in which the coal is transported. As 
the flaps reach the bottom of the trunk, they fall open 
and the coal slides into a hopper below, from which 
tubs are loaded. On the rising side of the band, the 
flaps hang from the ropes and no guide arrangements 
are necessary. As the conveyor operates under the 


a small motor is fitted for the purpose of starting-up. 
The head gear also incorporates a brake by which it is 
stopped, or its rate of delivery controlled. It will be 
clear that the arrangement forms a type of anti-coal- 
breaker, since the vertical height through which the 
coal falls is very small; the actual breakage amounts 
only to about 6 per cent. to 8 per cent. of the coal 
transported. A vertical rope-band conveyor of this 
type has been working very successfully at a colliery 
in the Rhineland for the last three years. It has a 
capacity of 100 tons an hour, and the speed is 1-3 ft. 
asecond. A number of other installations have followed 
this, including one in Saxony, with a vertical height of 
100 ft. 

Messrs. Eisenhiitte Westfalia also construct an adap- 
| tation of their rope-band system to inclined conveyors. 
The arrangement consists of a trough, as in the hori- 
zontal pattern, but the ropes run on ledges, or shelves, 
formed on the side of the trough, as shown in Fig. 5, 
so that the coal does not slide over, or travel on, them. 
The large pieces of coal are caught by the cross-bars and 
travel down at the speed of the band, while it is found 
that the small coal and slack is caught by the large 
lumps and travels with them, and has no tendency to 
slide direct from the top to the bottom, attaining a high 
speed. If the angle of the conveyor is greater than 
25 degrees, it is necessary to fit a brake. When the 
conveyor is in operation, the power consumption is 
almost nil. A typical example of a conveyor of this 
type at a Rhineland colliery is built at an angle of 
30 degrees and transports 120 tons of coal an hour at 
1-3 ft. a second. The system may be employed for 
conveyors up to a length of 800 ft. 











AUTOMATIC FIREDAMP RECORDER. 


Tue study of the effects of coal face advance on the 
evolution of firedamp, was undertaken some time 
ago by the Lancashire and Cheshire Safety in Mines 
Research Board, in collaboration with the similar 
national organisation. In this work the determination 
of the firedamp present was made at first with a 
McLuckie gas detector, which gives intermittent 
results. Because of the nature of the work, and the 
early promise shown in the first tests, it was considered 
essential to develop an instrument which would show 
the variations in the amount of the methane present 
in the atmosphere, from moment to moment, operating 
entirely automatically, and without attention, over 
long periods. Such a device was subsequently designed 
and made by Mr. H. Lloyd, and now, through the 
medium of Safety in Mines Research Board Paper 
No. 86,* bearing the title An Automatic Firedamp 
Recorder, its constructional features are made 
public. The paper contains information on the 
accuracy and reliability of the apparatus. 

At first an attempt was made to find whether it was 
possible to construct an instrument, in which a heated 
platinum, or palladium, filament, was enclosed in a small 
chamber, to which the gas could be conducted for the 
surface combustion of the methane which it contained. 
The process had been successfully applied to individual 
determinations, but it was found to have certain 
disadvantages for use in a recording instrument. 
Accumulations of the products of combustion in the 
chamber interfered with the accuracy, and the con- 
tinuous removal of the carbon dioxide and water 
could not be effected satisfactorily. In addition, the 
changes in pressure produced were small, and, conse- 
quently, the recording mechanism had to be much too 
delicate to be employed under the conditions encoun- 
tered in a coal pit. 

It was recognised that the only reliable principle 
to adopt for the purpose was to ensure the complete 
combustion of the samples to be tested, followed by 
measurements of the changes in volume, or pressure. 
A suitable heater for the purpose was first designed 
and tested. This had two platinum helices, connected 
in parallel, and taking a current of 2-5 amperes at 
6 volts. When this had been proved to be effective 
in action, it was seen that, in order to use it in an 
automatic recording instrument with success, it would 
be necessary to provide some means of automatically 
running through the cycle of sweeping the combustion 
chamber clear of all the previous contents and then 
recharging ; switching on the heater and burning 
the gas; switching off the heater and allowing the 
products to cool; and finally, opening a valve to the 
pressure measuring device, to indicate the change in 
pressure. The time intervals required for each action 
were ascertained, and gave a total cycle period of 8 
minutes; it was, therefore, thought advisable in the 
final apparatus to arrange for four similar chambers 
for the purpose of sampling in succession at 2-minute 
intervals; these were connected in turn to a single 
recorder. After thorough tests, it was decided to 
use, for the transfer of the gas, double-acting slide- 
valve bellows, employing flexible gazelle-skin, 








action of gravity, no driving power is necessary, but 





* H.M. Stationery Office, price 6d. net. 
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impregnated with rubber solution for the walls. This | 
has resulted in obtaining a pump which required less | 
power than any form of piston pump tested. An| 
electric motor is used to drive the crankshaft for the 
bellows, through worm gearing and spur reduction 
gears. A camshaft is employed to give motion to 
the valve rockers which press and relieve in turn 
simple bicycle-valve tubing, used as the gas-valves. 
The camshaft also has fitted to it the drum controller | 
for switching the heating current on and off. Pressure 
recording is effected by using an aneroid cell, and 
multiplying the dilation of the diaphragm by a simple 
lever system. The actual records are made on a drum | 
chart by the pressure recorder lever pressing on an 
inked thread. The successions of dots produced 
show the percentage of methane present. Alternating 
with this series of dots is one showing the datum line. 
For actual service, a filter has to be introduced on the 
gas line to eliminate dust. In another form of the 
instrument, a two-cylinder air motor is used, to meet 
the conditions where an electric motor could not be | 
adopted. | 
It has been found necessary, for consistent working, | 
to ensure that all the samples entering the chambers 
are saturated with water vapour. This results in an| 
increased sensitivity of about 15 per cent., and, what 
is much more important, in the calibrations of all the 
individual chambers being brought into agreement 
to within 1 per cent. of the deflection. In its final 
form the instrument has been subjected to lengthy 
laboratory tests and it is now being tested under | 
actual operating conditions. The components have 
been combined in association with a good deal of 
ingenuity so as to produce a serviceable and compact, 
though necessarily somewhat elaborate, apparatus. 








THE APPLICATION OF ‘DIESEL 
ENGINES TO TRAWLERS AND 
THEIR OPERATING GEAR.* 


By Ricnarp W. Aten, C.B.E. 


Tue remarkable progress which has been made, 
since the war, in Diesel-engine design and construction, 
is one of the outstanding features of modern power 
plant evolution. This development would have been 
striking enough had it been confined to land and 
marine Diesels of types with which we were already 
familiar. But, in addition, the post-war years, and | 
especially the past five years, have witnessed a steadily | 
widening application of the Diesel engine to all forms of 
transport, by road, rail, sea, and air. 

The ever-widening field of application thus indicated 
is not without significance in relation to the subject 
of this paper. So far as Great Britain is concerned, 
the Diesel trawler is a new development. Those 
who are engaged in the fishing industry are naturally 
cautious where new departures are concerned, knowing 
from long experience that any lack of prudence and 
foresight may mean the loss of their livelihood. But 
no industry can for long escape the influences of 
experiment and change in this era of engineering 
progress. 
As far back as 1877, initial experiments were made | 
with steam power for fishing vessels. Thereafter the | 
use of steam for propulsion and gear operation was 
rapidly extended ; more recently, internal combustion | 
engines of one type or another have also been 
adopted. 

These developments have been forced upon the 
fishing industry for reasons which are not far to seek. 
The old sailing vessels themselves underwent changes 
in conditions of catching even before the advent of the 
steam driven ship. Independent sailing trawlers in 


the old days, having made their catch, returned to port | 
separately, unloaded and returned again to the fishing | 


grounds. In due vourse this method of working 
became unprofitable; time could not be wasted 
moving to and from port for each catch, and fleeting 
was introduced. A fleet would remain at sea, vessels 


Sea fishing is no exception to this rule. | 


can be used only against, or across the tide. Poor 
returns, however, made it imperative that more 
intensive and extended methods be adopted, and the 
otter board gear with gallows and steam winch came 
into wide use, thus making it possible to fish with or 
against the tide or across it, a fishing ground being 
cleaned up in a much more complete manner than is 
possible with a beam trawl. 

With the passage of time, however, new difficulties 
have been encountered. There is reason to believe 
that the fishing grounds around Great Britain have 
been extensively overfished. It is understood that 





fact that sea fishing is a great British industry, and 
among the first potential sources of home food supply, 
the urgent necessity of investigating all possible means 
of reviving the industry in part or as a whole, will be 
apparent. 

To this end I have selected for consideration th 
British vessels engaged in trawling, of which there 
were in 1932 some 1,300 out of a total of rather more 
than 1,700 fishing boats of 18-ft. keel and upwards. 
My purpose is to dwell on the application of the Diese| 
engirle to the propulsion of such vessels, and to the 
operation of their auxiliary gear, as a factor in the 
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STEAM TRAWLER WITH GEAR 


Fig.3. STEAM POR SHOOTING 
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returning to port for repairs and overhaul as required, | in the Lowestoft-Yarmouth area, a catch which some 


while the catches of the vessels were collected by | fifteen 


runners, and much useless time was thereby saved. 
Steam was first used in sailing vessels in the replace- 
ment of hand capstans, for hauling in the gear, by 
steam winches. 
steam-propelled trawler, still using the beam trawl, 
making travel less dependent upon the vagaries of 
wind and weather, while the size of the vessel could 
be increased. The element of uncertainty in speed 
and time was largely eliminated and operations could 
be carried on in all but the worst weather conditions. 
The next advance was in catching methods and 
was a development of the greatest importance. Hither- 


to fishing had been confined to comparatively local | 
grounds and the beam trawl used at moderate depths | 


had given perfectly satisfactory service, although it 





* Paper read before Section G, the British Association, 
at Aberdeen, on Friday, September 7, 1934. 


Then there followed naturally the | 


years ago took one day now necessitates about 
a week’s work over the same fishing ground. Again, 
the average value of fish obtaining in the home market 
has steadily declined during recent years. At the 
same time the foreign market has been seriously dis- 
organised and restricted, partly owing to exchange 
difficulties, embargoes, tariff enactments abroad, and 


because of increased competition from the fishing [ 


fleets of other countries, some of which have been 
modernised with the aid of subsidies from their re- 
spective Governments. The result of these untoward 
| conditions is reflected in the total annual earnings of 
the British fishing industry, which has considerably 
declined between the years 1929 and 1933. Though 
the year 1933 showed some slight improvement, the 
| trend towards economic self-sufficiency, so marked a 
| phase of late in many countries, continues to cause 
| widespread difficulty and apprehension, particularly 
in connection with the export trade. In view of the 

















STYERTRAWLNEYS 


Fore Gallows 
with Fai 














Rear =o pie, 


“ENGINEERING 


revival and expansion of this important industry. 
Before doing so, however, I will indicate briefly, for 
the benefit of those who are not in touch with the 
industry, the methods and apparatus adopted when 
trawling for fish. Since drifters constitute the next 
largest group of fishing vessels, and are equally adapt- 
able to Diesel propulsion, my remarks under this 
head will be extended to include drifting operations also. 

In the first place it may be noted that herring 
fishing is almost invariably carried out by means of 
drifters ; that is, vessels which drift with wind and tide 
when fishing operations are in progress ; this system 
is illustrated by Figs. 1 and 2. So far as the British 
fishing fleet is concerned, the old time sailing drifter 
is practically a thing of the past; the great majority 
of the vessels now employed being steam propelled. 
Normally these vessels range from about 60 ft. to 100 ft. 
in length. The drift nets, each 50 yards to 60 yards 
long, and 15 yards deep, are employed in series. As 
many as 85 nets or more may be used in ®ne series 
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or “ fleet’ of nets as it is commonly termed. The 
nets are suspended at the top or “ back” edge from 
a corked rope, which is itself suspended from buoys 
or “ buffs” spaced at suitable intervals. The barrier 
of netting thus provided extends from 2 miles to 
3 miles, with the top usually some 10 ft. below the 
surface of the water. The reason for this procedure 
is that the fish sought when drifting, generally swim 
at or near the surface. 


(4616.0.) 








after casting, and hauled in again. The process of 
casting and paying out is technically termed “ shooting 
the nets.” 

Dual-purpose vessels, known as drifter trawlers, 
are arranged so as to be readily adaptable to either 
method of fishing according to markets and seasons. 

From these necessarily brief particulars it will be 
seen that the main power requirements for both 
drifters and trawlers are ship propulsion, and opera- 






































Fig.8. 
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Most trawlers sailing from British ports are larger 
than drifters, the majority being between 100 ft. and 
200 ft. in length. The apparatus used for trawling 
differs (as shown in Figs. 3 and 4) considerably from 
that employed when drifting. It comprises a large 
bag-shaped net which is brought to the fish by being 
dragged on or near the bottom of the sea. The mouth 
of the bag is kept open either by a beam across the 
head, or preferably by pressure of the water upon 
coden frames, known as “ otter boards,” fastened 
to the net. Towing warps attached to the otter 


a 


boards lead to rollers which are supported on gallows 
frames fore and aft of the trawler deck; and thence 
to 


the winch, by means of which the net is payed out 

















tion of the winch for shooting and hauling in the nets. 
The vessels employed in trawling cover a wide 
range of designs and sizes; for purposes of considera- 
tion these can be divided broadly into four main 
classes. 

(1) Beginning with the smaller craft, there is, as shown 
in Fig. 5 and 6, first the trawler, or trawler-drifter, 
of from 60 ft. to 100 ft. in length, such as may be seen 
in large numbers at Yarmouth and Lowestoft. These 
vessels, equipped with engines of from about 100 shaft 
horse-power to 150 shaft horse-power, are normally 
confined to operations in home waters. They carry 
a crew of four or five men, and have a fish capacity of 
approximately 7 tons. Their function is to provide 








fresh and high quality fish for the home market ; and for 
this purpose they must make regular trips, in accordance 
with strict time schedules, in order to meet market 
demands. 

A large number of sailing ships of this class, unsuited 
to modern requirements, are available on very moderate 
terms. The possibility of converting such ships to 
mechanical propulsion, therefore, very naturally pre- 
sented itself; and having regard to progress already 


Fig.7. 





made abroad in the adoption of Diesel propulsion for 
fishing vessels, it was equally natural that experiments 
should be made in this country in the application of 
Diesel engines to craft of this type. Lack of capital, 
consequent upon the depressed state of the fishing 
industry, greatly hampered development in general ; 
but the low cost at which obsolete sailing ships could 
be secured eased the economic factor so far as vessels 
within this range are concerned, and owners were 
found who were prepared to venture the cost of con- 
version. The result is that Diesel engines have been 
successfully installed in a number of such vessels, 
which have since proved to be first-class dividend- 
earning units. 

As there is every prospect of increasing activity 
in connection with further conversions of this type, 
some particulars of work already carried out may be 
given here. 

One of these was a 65-ft. boat having a fish capacity 
of about 74 tons. The propulsion unit is a 3- 
cylinder, four-stroke Diesel engine developing 100 brake 
horse-power at 500 r.p.m. Similar engines, though 
with four cylinders and developing 135 brake horse- 

wer at 500 r.p.m. have since been installed in vessels 
of 82 ft. The fuel-oil consumption of the engines in 
actual service does not exceed 0-4 lb. per shaft horse- 
power hour, and the latter vessels can attain a speed 
of 8} knots under adverse conditions of wind and tide. 
The range of operation and carrying capacity of 
these vessels is such that ample room for the engine 
is available, without encroaching unduly upon the 
storage fish space. The necessary trim of the ship 
can be ensured by a suitable distribution of ballast 
in the hold. 

It was necessary to provide mechanical reversing 
gear; and this, being designed and constructed on 
extremely robust lines, has proved to be reliable and 
satisfactory in operation. The reversing units are 
of the totally enclosed @picyclic bevel-gear type, with 
forced lubrication from the engine main oil-circulating 
system. 

In the conversion of small trawlers to Diesel opera- 
tion the problem of winch drive at first presented 
difficulties, which have, however, since been satis- 
factorily overcome. The size of these trawlers does 
not warrant the installation of a separate power unit 
for this purpose, and a drive was therefore taken to 
the winch by belt from a pulley on the main engine 
shaft. This method has the merit of simplicity, and 
adequately meets trawl requirements. The equip- 
ment as a whole is very simple, and has proved so 
reliable in operation that it is quite unnecessary to 
have a mechanic as engine attendant. The man whose 
duty it is to supervise the operation of the engine is 
employed on deck also and takes watch with the 
rest of the crew, the third hand taking over the super- 
vision of the engine and other duties when the recog- 
nised attendant is off duty, being free for helping to 
haul the trawl. 

(2) The second class, comprising the larger type of 
trawler, covers steam-propelled vessels ranging from 
about 100 ft. to 125 ft., and requiring some 250 shaft 
horse-power to 500 shaft horse-power. These are 
faster craft as a rule, averaging 8 knots to 10 knots 
to and from the fishing grounds. Their fishing grounds 
are further afield ; as, for example, in the North Sea, 
the W. Orkney region, and along the Norwegian 
coast. The trawl] requirements are relatively heavy, 
necessitating a heavy vessel. It will be realised that 
a trawler fulfils two distinct functions. As a carrier 


of fish, it may be regarded as a cargo boat; but when 
trawling operations are in progress it becomes a tug, 
and as a tug it must hold steadily 


towing nets ; 
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in the water, and not be unduly affected in a seaway. 
These considerations determine the size of the 
vessel rather than the space required by the Diesel 
plant, particularly as its bunker space is only about 
one-fourth that required for coal. Nor are the fishing 
grounds and conditions generally such as would render 
the increased cruising range that Diesel propulsion 
offers, of much utility. Again, since this class of 
vessel operates generally from ports on the North-East 
coast, where coal can usually be bought at a price 
as low as 15s. per ton, there may be little saving in 
fuel cost by burning oil. Furthermore, the power 
requirements of the winch are greater than would be 
conveniently handled by ordinary belt or chain trans- 
mission from the main engine, thus necessitating an 
auxiliary power unit. The total capital cost of the 


power plant is thus increased to an undesirable degree. | 
At the moment it appears to me that the prospects of | 


utilising the Diesel engine on vessels of this size are not 
very encouraging, but it is possible that in the near 


future further Diesel developments may make it possible | 


to reconsider the matter. 

(3) The third class, covering vessels from 125 ft. 
to 150 ft. in length, are equipped with engines of 
500 shaft horse-power to 600 shaft horse-power. These 
vessels, which for the most part sail from ports in the 
Humber area, 


fishing grounds in general. Trawlers of this type are 


increasing steadily in size and provide the bulk of fish | 


consumed in this country, especially of the cheaper 
qualities. Owing to the intensity of modern fishing 
operations, such vessels are compelled to be constant'y 
searching for virgin fishing grounds; making four- 
week trips, they must work with the utmost regularity 
to a time table, to ensure that the catch shall arrive 
in good condition. For this reason, the speed and 


radius of action required are higher than for the | 


smaller vessels already discussed, about 12 knots being 
the normal requirement. 


There is every probability of an increasing tendency | 


towards the adoption of Diesel propulsion for British 
trawlers in this group, since such has already been 
applied to the propulsion of trawlers of this class in 
foreign fishing fleets. The many reasons why this 
change will be of advantage, will, however, be discussed 
later. 

(4) Turning now to the last and largest class of 
vessel, we come to trawlers of from 150 ft. to 220 ft. 
in length, requiring up to 900 shaft horse-power, and 
capable, like the third class already dealt with, of a 
speed of 12 knots. Here we are considering trawlers 


built for Continental fishing fleets, rather than for 
British owners. Such vessels, I believe, operate | 
primarily in connection with the salted-fish trade, 


and are therefore not restricted in action by the need 
of landing the catch while still fresh. They make trips 
extending up to several months in duration, covering 
a very wide radius of action. Unless the British 
fishing industry enters the salted-fish trade in com- 
petition with foreign fleets, it is improbable that we 
shall see trawlers of this size sailing from British ports. 
There is, therefore, no need to consider this class in 
detail; and it will suffice to remark that the points 
to be made in connection with the third class of trawler 
apply here also, though in a more marked degree, 
owing to the larger size of Vessel and greater field of 
action. 

It has been convenient for purposes of discussion 


to divide the vessels used for trawling into four main 


classes. The general accuracy of this classification 
is not affected by the fact that in practice one type 
merges insensibly into another, without any hard and 
fast dividing line. I have indicated broadly the 
special characteristics, and probable lines of develop- 


ment, but there remain one or two more general con- | 


siderations which apply to Diesel trawlers in general. 

It will be conceded that the first essential in marine 
propulsion is reliability. There is no need at this 
time, however, to adduce evidence concerning the 
reliability of the Diesel engine. The trustworthiness 
of Diesel propulsion has been so amply demonstrated 
that this factor may now be taken for granted. Capital 
accordingly becomes a very important con- 
sideration, and this in turn necessitates some dis- 
cussion on the subject of engine and propeller speeds. 

Remarkable as the prcgress in marine Diesel develop- 
ment has been, the relatively high first cost of this 
type of power unit has undoubtedly kept such progress 
below the level which might otherwise have been 
attained. First cost has also been responsible for 
an undesirable trend in Diesel propulsion practice, 
especially where the smaller classes of vessel are con- 
cerned; a trend which I believe, however, will be 
arrested by more efficient procedure. I refer to the 
practice of equipping trawlers with relatively high 
speed Diesel engines, with direct drive to the pro- 
peller. High rotational speeds have been adopted to 
secure lower engine costs. A correspondingly high 
propeller speed, however, not compatible with 
maximum propulsion efficiency, especially when 


cost 


Is 


| seawling is im progress, the essential propulsion re- 
| quirements of a trawler being a relatively high transit 
speed to and from the fishing grounds, and a slow 
transit speed when the vessel is in essence a tug towing 
the trawl nets. The latter requirement points definitely 
| to a slow speed of rotation for the propeller, with large 
propeller blade areas. 

| Fig. 7 shows a graph of the propeller speed over shaft 
horse-power for a number of vessels in service both for 
Diesel and for steam. It will be seen at once that 
the propeller speeds for Diesel-engined vessels made 
hitherto are much greater than those established for 
steam practice. The main reason that can be advanced 
for this is that the higher speed has been adopted to 
keep the prime cost of the Diesel engine low, but my own 
opinion is that this higher propeller speed is not con- 
sistent with sound practice. The position is com- 
parable in some respects with the early installations 
of steam turbines, when the newer form of prime 
mover began to compete with the reciprocating steam 
lengine. It was at first considered that direct drive 
| would prove to be the most satisfactory propulsion 
| practice. But the steam turbine is essentially a high 
speed machine; and the conflicting speed require- 
ments of turbine and propeller efficiencies led to the 


} 


proceed to Iceland, and the Arctic | 


Fig.9. 











The operation of this control valve requires little 
effort as it is very simple. These facts make possible 
the exploiting of another advantage of this arrange- 
ment—that of readily linking up with the engine speed 
control. This one combined speed and reversing contro] 
mechanism can now conveniently be led up to the wheel 
house as shown in Figs. 9, 10 and 11. The duplication 
of stations at the wheel house and the engine room 
is avoided, releasing the attendant in charge of the 
engine for other duties. 

The problem of power transmission from the high- 
speed Diesel engine to the slow-running propeller shaft 
could also be solved electrically. Diesel-electric 
propulsion offers most of the advantages of mechanical 
reduction, including that of bridge control, while also 
providing a solution for the problem of driving the 
trawl winch. Its drawbacks are the higher prime cost, 
and the need of a more highly-skilled personnel than is 
required for the mechanical drive. Except for very 
large boats of the fourth class, I venture to think that 
the advantages offered by Diesel-electric propulsion do 
not outweigh those afforded by mechanical trans- 
mission. 

It should be noted that in recent years there has 
been a marked reduction in the capital cost per horse- 


Fig, 10. SECTION 
LOOKING FORWARD | 
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power of Diesel engines, and 
there is good reason to believe 
that development in design will 
lead to still lower costs. This 
another factor making for 
wider application of the Diesel 
engine to trawlers. Considera- 
tion of bunker space, the clean- 
liness and ease with which vessels 
can be bunkered with oil; the 
low cost of bunkering through 
the saving in labour and time ; 
increased radius of action with- 
out refuelling at foreign ports, 
and the rapidity with which the 


18 
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adoption of mechanical speed reduction to the pro- 
| peller through gearing. 

If, therefore, the same arrangements are applied 
|to Diesel-driven trawlers, it will enable still higher 
engine speeds to be adopted, with a corresponding 
}reduction in capital cost, combined with maximum 
| propulsion efficiency; results which can only be 
secured with a relatively slow speed propeller. This 
should lead to a more general application of the Diesel 
engine to trawlers and their auxiliaries. 

A suitable arrangement is shown in Fig. 8, of a 
four-stroke high-speed engine with oil-operated reversing 
and speed-reducing gear. The number of cylinders 
has been kept as low as possible consistent with the 
requirements of balance of a relatively high-speed 
| engine, in view of the number of parts to be supervised. 
| Between the engine and the reversing and speed- 
| reducing gear is a flexible coupling, whose elastic 
| properties are tuned up to prevent such engine vibra- 
| tions as exist from being transmitted to the propeller 
|or from the propeller to the engine, under all service 
| conditions, thus improving the running of the teeth of 
| the gearwheels. 
| The speed-reducing gear consists of one drive ahead 
}and one astern of straight tooth wheels constantly in 
| mesh, where the wheels on the propeller shaft run loose 
| and are put into gear by internal discs sliding on splines 

which are fitted with concentric conical grooves. A 
| constantly-running oil pump supplies the oil under 
| pressure in between these discs, so as to press them 
apart into engagement of the corresponding grooves 
of the free-running wheels. 

Selective operation of either gear is obtained by a 
control valve which leads the oil under pressure into 
perforations of the propeller shaft communicating 
with the space between the discs. 








power unit can be started up, are 
also items which will doubtless 
carry weight with owners and others concerned. 
Increased radius of action, so far as the larger trawlers 
are concerned, may alone determine whether a vessel is 
to operate at a profit or a loss. 

It should not be necessary to discuss running costs, 
cost of maintenance, &c., at any length. Extensive 
experience in regard to both these items has been 
gained in the operation and maintenance of Diesel 
ships of a great variety of types and sizes. 

In conclusion there can be little doubt that the 
coming years will see increasing activity in the equip- 
ment of the British fishing fleet with British-built 
trawlers, equipped with British-built Diesel engines. 
It is widely realised that the capital expenditure 
involved is fully warranted. Difficult as the position 
is at present, there is every prospect of foreign com- 
petition increasing. This alone renders it imperative 
to bring our fishing fleet up to date at the earliest 
opportunity. 








Recorper Stor Watcu.—A new model stop watch 
which has just been put on the market by Messrs. 
A. Arnold and Company, of 122, St. John-street, Clerken- 
well-road, London, E.C.1, has the interesting feature of a 
side eliminator in addition to stop and re-set mechanism 
operated by the main press-down control. The main 
dial is divided into } seconds and the eliminator allows 
the recording hand to be stopped in any position. When 
it is released, however, the hand is set in motion from 
the position in which it was stopped, so that the total 
time taken by a series of motions or events may be 
determined even if there be intervals between them. 
The recording hand may also be stopped and re-set 
at zero by the main press-down control in the norma! 
way. In addition to the } second hand, there is 4 
60 minutes recording dial with the 45 minutes section 
indicated in red. ‘The watches should be useful for work 
shop and other timing, as well as for sporting events. 
































401 





Oct. IQ, 1934.] ENGIN EE RING. 





originally proposed that an aerial ropeway should 
be constructed between the power station and a 
neighbouring colliery, but owing to certain technical 
and other difficulties, the scheme has for the present 
Silesia, Central and Northern Moravia, and the| been abandoned. Although rail transport is rather 
north-western part of Slovakia obtains its electric! more expensive, involving more handling of the 
power supply from two companies, the Moravia and | coal, it has the advantage that supplies may be 
Silesia Electricity Company, and the Central | obtained from a number of sources, reducing the 
Moravia Electricity Company. Sixty per cent. of | risk of stoppage, and allowing greater selection in the 
the capital of these two companies, which work in choice of fuel. 

co-operation, is held by the State, or by communal} The station, of which a cross-section is given in 
and other public bodies, and as a result of legislation | Fig. 1, on Plate XX, a plan in Fig. 2, and an exterior 
which provides important subsidies to those munici-| view in Fig. 3 annexed, contains two 21,000-kW 
pal and communal bodies which encourage electri-| turbine units, but the present buildings allow of a 
fication, the greater part of the area concerned is| total installed capacity of 70,000 kW, while the site 
now covered by the transmission systems of the! will permit of further extensions up to a total of 
companies. A few years ago, the Moravian and | 150,000 kW. Coal supplies, as already mentioned, 
Silesian Company had no generating station of | come by rail, a private line running from the neigh- 


| 
THE TREBOVICE POWER STATION, 
SILESIA, CZECHOSLOVAKIA. 


Tuat part of Czechoslovakia composed by 





fan which is direct-coupled to the mill main shaft. 
In the cyclones the pulverised coal is separated from 
the flue gases, the coal passing over a distributing 
device into the bunkers and the gases with any coal 
dust particles they may carry over being delivered 
to the boiler furnaces by a fan. Each Resolutor mill 
has a capacity of 5 tons per hour, two of the three 
Loeffler boilers each being equipped with two such 
mills. The third boiler is supplied by the tube mill, 
which has a capacity of 10 tons per hour. The tube 
mill is slow running, and is more economical than 
the Resolutor mills, but considerably more expen- 
sive in first cost. The power consumed in grinding 
a ton of coal is about 20 kWh. 

The Loeffler boilers will be dealt with in detail 
in a later article of this series, but to facilitate 
understanding of the general steam arrangements of 





the station, which may conveniently be dealt with 








3. 


ExTERIOR VIEW OF STATION. 


Fie. 


its own, but purchased current from various stations! bouring Schénbrunn station direct to the works, 
situated on the Ostrava coalfield in Moravia. As in| which are provided with two sidings for the loaded 
recent years difficulties have been experienced in| and empty wagons. Spur lines run into the boiler 
obtaining adequate power supplies, the two com-| house and the machine room and to the transformer 
panies decided to co-operate in building a large | inspection tower. Electric overhead travelling 
modern station from which supplies for the areas of | cranes of 5, 100 and 80 tons, are provided in these 
both could be drawn. As a result of this decision, | buildings. The main coal-unloading plant consists 
the Trebovice station, which in many respects|of a belt-conveyor travelling on a transporter 
represents the highest stage of technical develop-| bridge of 147 ft. span, and having a capacity of 
ment of power station design yet reached in Europe, | 50 tons per hour. The conveyor delivers either to 
has been constructed. | the storage dump or direct to bunkers situated over 
When the station was first projected, in 1929, it | the pulveriser house. The dump on which coal may 
was proposed that it should operate with steam at| be loaded to a maximum height of 19 ft., has a 
600 Ib. per square inch, and a temperature of | capacity of 20,000 tons, this being equivalent to a 
735 deg. F., but, ultimately, in view of the higher| month’s full supply when the station is running at 
thermal efficiency obtainable with increased tem-| its maximum capacity. Independent rubber belt 
peratures and pressures, it was decided to adopt | conveyors transport the coal from the dump to the 
Loeffler boilers and to operate the station at 1,800 lb.| pulveriser house bunkers. Automatic weighing 
per square inch, and 930 deg. F. Although bold, machines are incorporated in the coal-handling 
this decision was made with considerable confidence | plant. 
owing to the experience which had been obtained| The pulverising plant consists of four Resolutor 
during the successful operation of this type of boiler | mills and one tube mill, all constructed by Messrs. 
in the Caroline power station of Messrs. The Vit- | Skoda Works, of Pilsen, Bohemia. The Resolutor 
kovice Mines, Steel and Iron Works Company, of | mills are of the impact type, and are driven at 
Moravska Ostrava, Czechoslovakia. | 1,450 r.p.m. by 180 h.p. electric motors. The coal, 








The Trebovice station is situated close to the east- | while in the mills is dried by flue gases from the main | 


ern border of Silesia about three-quarters of a mile} boilers. The gases which have a temperature of 
from Svinov-Vitkovice railway station and on the | from 750 deg. F. to 930 deg. F., are mixed with air 
River Oppa, a tributary of the River Oder. The| in a proportion dictated by the moisture of th - coal 
situation provides condensing water, and has the | being dealt with. On leaving the mills the gases, 

lvantage of being within easy access of a number} which have then fallen in temperature by about 








here, it may be said that each boiler consists essen- 
tially of two superheaters. The first of these, the 
radiation superheater, forms the lining of the com- 
bustion chamber; the second is situated in the 
flue. The boiler also embodies an economiser and 
an air pre-heater. The steam production takes 
place in evaporator drums, to which the feed-water 
is supplied, and which are situated outside the 
boiler proper. Highly superheated steam is supplied 
from the boiler tube system to the drums, being 
delivered below water level. This results in the 
generation of saturated steam in the drums which 
is drawn off and passed through the superheaters. 
The supply for the main turbines is drawn-off from 
behind the second superheater. Circulation of the 
steam through the system is maintained by a 
centrifugal pump driven by a steam turbine. 
Important features of the boiler are that no water 
comes into contact with the combustion chamber 
heating surfaces so that scaling troubles are avoided, 
while the degree of superheat may be controlled 
in a remarkable way by varying the speed of the 
steam-circulating pump. A description and illus- 
tration of the Loeffler boilers at the Caroline power 
station, together with a detailed report of tests 
will be found in Professor Josse’s recent article on 
“* Loeffler Boiler Tests ” in our columns.* 

A general steam diagram for the station is given 
in Fig. 4 on page 402. The three Loeffler boilers, 
of which one only is indicated in the figure, at A,, 





t collieries from which fuel supplies can be obtained. 160 deg. F., serve to transport the pulverised coal to | 
lhe coal is delivered to the station by rail. It was | the cyclones. Each mill is provided with an exhaust | 





A,, A;, each have a normal output capacity of 


* See ENGINEERING, vol. cxxxvii, page 722 (1934). 
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Loeffler Boilers Feed-Water Heating Plant Bs Ejector. 
\,; — Evaporator drum. E, - Low-pressure feed heater. Fe— Oil coolers. 
Ao -—-Superheaters and air-heater. Ko— De-aerator. Vake- ~eed-Water Plan 
A;-— Economiser. K3;— Low-pressure feed-water tank. ‘ . aan tings nm hatte 
C Aqg— Steam circulating pumps and turbine, Eqg—Feed-water pump. G, Pumps from river. 
4 Es—Condensate pump. G2—Folta filters. . 
Main Turbines Ee— High-pressure feed heater. Gs Sand filters and softening plant 
( Turbine cylinders E7—High-pressure feed heater. G4—Feed-water heater 
(4564.c) | Ce Reheater. Eg— High-pressure feed-water tank. Gs—De-aerator. 
Cs—Alternator Eg—Turbine-driven feed pump. bs ee plowed tanks, 
: . 2, Zlectrically-driven feed pump. i7—Feed pumps. 
60 tons of steam an hour and a maximum con 7 j F ae Seaeey Saseee Hes Puy (ig— Low-pressure boiler. 
-—e " Condensing Plant 2’ > : 
tinous overload capacity of 75 tons per hour. They ; ae oe ; P Hous Turbine. . 

. om 1 : ~ | Dy —Condenser, F,— Turbine cylinders. Auziliary Plant. 
were construc ted by Messrs. The \ itko vice Mines, | D2—Circulating pumps F2—Alternator. H,—Collecting tanks for various coud 
Steel and Iron Works Company and deliver steam | D3—Condensate pumps Fs—Condenser. sates. 

50) Ih ; 1 of + on Dy— Two-stage Ejector F4—Turbine driving condensate and H2—Pump for fire service, cooling burn: 
at 1,850 lb. per square inch and 930 deg. F. They | Ds—vil coolers circulating pumps. &e. 


supply two 21,000-kW turbines, built by Messrs. 
Skoda Works of Pilsen, one of which is indicated 
at C, in Fig. 4. There are two main steam lines in 
the station, which are indicated in the upper part of 
the diagram. One of these, the 1,850-lb.-line, is con- 
nected direct to the Loeffler boilers and from it the 
main turbines are supplied ; the other, the 300-Ib. 
line, is fed by bled steam from the main turbines, 
which, at loads of 16,000 kW and upwards, is ex- 
in front of the steam reheater, situated 

the high and _ intermediate 


tracted 
bet ween 


| reference will be made later. Atsmallerloads, steam | by Messrs. First Brno and each having an output of 
| - . . + | vw 

is extracted from the high-pressure casing. The | 10 tons of steam per hour. They supply the steam 
point of extraction is controlled automatically | required for make-up feed in the 1,850-lb. circuit, 


according to the pressure in the turbine. 
| 300-lb. line supplies 
jturbine A, driving the steam-circulating pumps of 
| the Loeffler boilers, various turbine-driven auxiliaries | connected by a reducing valve indicated at 


the 


steam 


The 


ejectors, the 


and supply the house turbine when steam from 
the 1,800-lb. line is not available. 
| used when starting-up. 


They are also 
The two steam lines art 


| and the 3,500-kW house turbine. The latter machine | This comes into operation automatically in th 
was constructed by Messrs. First Brno Machine |event of the normal supply to the 300-Ib. lin 


pressure | Works, of Brno. 


The low-pressure steam line is 


| 


falling short for any reason. 


It incorporates 


cylinders of the turbine and to which further|also supplied by two Babcock type boilers, built | de-superheater to avoid excessive superheating of 
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the steam on the low-pressure side. As the pressure 
of the bled steam varies, according to the load on 
the main turbines, between 300 lb. and 200 Ib. per 
square inch, the turbines fed from the low-pressure 
main are designed to operate satisfactorily with 
steam supplies lying anywhere within this range. 
The main turbines, which are shown in the 
general view of the turbine room given in Fig. 5 
are of the three-cylinder type, with 
steam reheaters between the first and second 
cylinders. The steam enters the reheater, which 
is shown at C, in Fig. 4, at a pressure of about 
300 lb. absolute and is heated to about 650 deg. F. 
by steam drawn from the high-pressure main. 
Steam is bled from the turbine at three stages for 
feed-water heating, the stages being situated 
respectively in the low-, intermediate and _ high- 
pressure cylinders; the latter extraction is at the 
end of the high-pressure cylinder immediately before 
the steam passes to the reheater. As already 
explained, all make-up feed is supplied to the low- 
pressure boilers, so that the feed-heaters of the 
Loeffler boilers handle only condensate. Extraction 
pumps and a two-stage steam ejector shown at 
D, in Fig. 4, withdraws the condensate from the 
condenser. The ejector is operated by steam from 
the 300-Ib. main which, mixing with the condensate 
raises its temperature to about 100 deg. F. In 
Fig. 4, condensate is represented by heavy broken 
lines and water by fine full lines, the condensate 
beyond the ejector appearing as a feed-water line. 
The condensate passes first to the low-pressure 
feed heater E, in which its temperature is raised to 
170 deg. F. This heater is supplied from the low- 
pressure extraction stage of the turbine. The con- 
densate formed from the heating steam in this 
heater passes through a steam trap to the con- 
denser, the relatively small amount of steam 
released being led to the top of the condenser. 
Behind the low-pressure heater E, there is a 
second heater and de-aerator E, in which the feed 
is Taised to about 220 deg. F. This is supplied 
with steam from a main carrying steam at a pressure 
of 22 lb. absolute, which is fed by the exhaust 
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|steam of the various auxiliary turbines, except the 
house turbine, the latter being a condensing unit. 
Before entering the feed-heater and de-aerator E,, 
the main condensate is mixed with the condensate 
from the house turbine and from the feed heater 
of the low-pressure boilers. A constant pressure 
is maintained in the 22 lb. main by means of a 
regulator, any excess steam being discharged to a 
suitable stage of the house turbine. This arrange- 
ment also maintains a constant temperature in 
the de-aerator. 

From the feed-water tank E;, which has a capacity 
of 10,000 gallons, the feed-water is delivered to 
the intermediate and high-pressure heaters E, and 
E, by the electrically-driven pump E,. These 
heaters are supplied from two stages of the main 
turbine as shown in Fig. 4. In the first the feed is 
raised to 316 deg. F., and in the second to 400 deg. 
F. From these heaters it passes to the high- 
pressure feed water tank E,, of 10,000 gallons capa- 
city, where it is mixed with the condensate from the 
steam reheater of the main turbine C,, the final 
temperature of the feed rising to 424 deg. F. The 
condensate from the heating steam of the high- 
pressure heater passes to the intermediate heater, 
the condensate from the two then being delivered 
by the electrically-driven pump E, to the feed 
water connection in front of the intermediate heater. 
The feed is delivered to the evaporating drum A, of 
the Loeffler boiler by either the turbine-driven 
pumps E, or the electrically-driven pump Ej, 
passing on the way through the economiser Ag. 
The various feed-water temperatures given above 
refer to the conditions when the turbines are running 
at their most economical load of 15,500 kW. As 
the output varies from 40 per cent. to full load, the 
temperature in the high-pressure feed-water tank 
varies from 370 deg. F. to 424 deg. F. The pressure 
of the bled steam with which the high-pressure 
heater is supplied varies according to the load on 
the machine, but at heavy loads it is passed through 
a reducing valve controlled by an Askania regulator 
and is maintained at a maximum value of 290 
lb. per square inch absolute. 

















The make-up feed water which is supplied to the 
low-pressure boilers, G,, is obtained from the river, 
the pumping plant, which is diagrammatically 
shown at the lower left-hand corner of Fig. 4, 
consisting of two electrically-driven pumps, G,, 
each having a capacity of 8,700 gallons per hour. 
The pumps deliver the water to two Folta filters, 
G,, beyond which other pumps of the same capacity 
pass it through sand filters and a Permutit softening 
plant. It then passes through a feed-water heater 
G, and a de-aerator G;. The heater is supplied 
with steam from the 22-lb. main and raises the 
water to 200 deg. F. Two feed-water tanks G,, 
each having a capacity of 2,000 gallons, are included 
in the circuit, and from these it is delivered to the 
boilers by high-pressure feed pumps. There are 
three of these pumps in all, two driven by electric 
motors and one, which serves as a standby, driven 
by a steam turbine. The house turbine is shown 
at F, and its condensing plant at F,. The conden- 
sate and circulating water pumps are driven by a 
steam turbine. 

The circulating water circuits for both the main 
sets and the house turbine are shown in Fig. 4. 
In the case of all machines, the water passes through 
coolers for the lubricating oil, which are indicated 
at D, and F,. The ciréulating pumps D, of the 
main sets are driven by electric motors. The 
cooling water is obtained from the river, but 
cooling towers have been installed, river water 
being only used to make up for losses. Only two 
towers, which can be seen in Fig. 3, have as yet 
been constructed, but the fully extended station 
will ultimately require six. The towers look much 
the same in the illustration, but actually they 
are of two types, one having been constructed 
by Messrs. Julius Overhoff, and the other by 
Messrs. Balcke and Company, both of Prague. 
Each firm employed its own designs and patents. 
The towers are 130 ft. high and have a base 
diameter of 115 ft. They are among the largest 
in Czechoslovakia. Each is capable of dealing 
with 1,300,000 gallons of water an hour. 

(To be continued.) 
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AN ELECTRICAL METHOD OF 
STEAM CALORIMETRY. 
By Dr. James SMALL. 


Tue throttling calorimeter is generally used 
in one form or another for determining the quality 
of saturated steam. In order that a sufficient 
margin of total heat should be available for evapora- 
ting the moisture and producing superheat in the 
course of the throttling process, the wetness of the 
steam to be tested must not exceed a certain mode- 
rate proportion, and, for the same reason, the steam 
under test should be considerably above atmos- 
pheric pressure. Loss of heat to the atmosphere 
takes place from the surface of those parts of the 
instrument which are exposed, and this loss, because 
of the small mass-rate of flow through the apparatus, 
may materially affect the results. When a sepa- 
rator is introduced between the steam main and the 
throttling orifice with the aim of reducing the wet- | 
ness to a value within the range of the instrument, | 

| 


this heat loss is greatly increased. 

The commercial form of the instrument often | 
has its outer surfaces plated and highly polished, | 
presumably to reduce the loss of heat by radiation, | 
but the greater proportion of the heat loss is by | 
convection of air from the hot surfaces. Consider | 
the case of a polished vertical cylinder of 2 in. | 
diameter and 9 in. high such as may form the | 
separator on a combined separating and throttling 
instrument. The observations of Koch* and 
Griffiths and Davist suggest that for this case 
the loss of heat per hour by natural convection | 
from the cylindrical surface alone may be represented 
by H = 0-88 @° D! kh, where @ is the temperature | 
difference between the surface and the air outside 
in deg. F., D is the diameter and A the height in feet. 
If the steam to be tested is at 100 lb. per square 
inch absolute (temperature 328 deg. F.), and the | 
atmospheric temperature is 70 deg. F., then, 
assuming that the surface is approximately at the 
steam temperature, @ is (328 — 70) or 258 deg. F. 
Hence H 0-88 »« 258'* (1)° 0-75 177 
B.Th.U. per hour. Taking the emissivity of the 
polished surface as 0-05, the heat lost by radiation 
is found to be only 10-3 B.Th.U. per hour for the 
assumed temperature conditions. The total loss of 
187 B.Th.U. per hour, if associated with a rate of | 
flow of $ !b. per minute through the instrument, is 
sufficient to account for a wetness of 1-05 per cent. 
If this is neglected there is consequently an error of 
21 per cent. in measuring the wetness of a 5 per cent. 
wet steam. In addition, there are losses at the 
surface of the pipe connections and the valve, 


| in 


increased radiation due to the higher emissivity | 
when surfaces become dull, and greater convectional | 


loss when draughts of air pass across the instrument. 


Hence it is quite probable that in practice the total | 


heat loss is double the amount calculated above. 
There is a need, therefore, for a calorimeter which 
meets two main conditions: (a) it 
capable of determining the quality of steam at quite 
low pressures, and (b) it should have a minimum 
of heat loss and such loss should be capable of 
measurement. 

In order to obtain an instrument which can satis- 
factorily meet these requirements, the writer has 
had recourse to an electrical method and, as a 
result of considerable experiment carried out 
in the Heat Engines Department at the University 
of Glasgow, has evolved the form shown in Fig. 
1 and illustrated diagrammatically in Fig. 2. As 
much of the body of the instrument as possible 
is introduced into the steam main and in this way 
heat losses are reduced to a minimum. A metal 
head A carries within it a porcelain tube B, of about 
} in. inside diameter, insiae of which is carried 
a heating coil C, of ni-chrome wire mounted on a 
silica tube D which is, in turn, carried on the metal 
head A. A tube connection leads through a valve E 
to a condensing coil F, Fig. 2. When the valve E 
is opened a sample of steam flows into the porcelain 
tube and over the heater. Two thermocouples, 
each contained in a small glass or silica tube along 
with a little oil, are placed at G and H, respectively, 
and joined in opposition so as to form a differential 


* Gesundh-Ing. Beiheft 22, Reihe 1, 
+ Food Investigation Board. Spec. 
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arrangement which, when the temperatures differ, 
indicates the magnitude of the difference on the 
milli-voltmeter I. The thermo-couple G is immersed 
in the main current of the steam to be tested and H 
is placed at the outer end of the heater. The leads 
K for the heating coil are connected to the mains 
series with a switch, ammeter and variable 
resistance, and a voltmeter connected across 
the heater. The heating coil is formed of a length 
of No. 33 gauge wire having a resistance of about 
125 ohms and coiled to about } in. diameter. The 


is 
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because of loss of heat by thermal conductio 
along the glass tubes in which they are contained. 
The millivoltmeter readings are therefore liable to 
be affected to a slight extent by factors which 
tend to alter the conditions of heat transfer at the 
glass tubes ; for example, the gradual drying of the 
steam as the point of superheat is approached. 
Such effects can, with practice, be easily disthh- 
guished from the actual point of superheat. 
Erroneous results may be obtained when the 
rate of flow of steam through the instrument is 


coil is wound helically on top of a thin sheet of mica | unduly small. An explanation is as follows: 
which is wrapped round the silica tube D, Fig. 1. | While the design of the apparatus is such as to limit 


The mica covers and insulates the copper lead which 
goes to the remote end of the heater. Glass beads 
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are used in addition to the mica for msulating the 
internal portions of the leads. 

The valve E is opened and the steam sample 
adjusted to a steady rate of flow. This must not 
be too small. The millivoltmeter in the thermo- 
couple circuit is observed as the heating current 
is switched on and slowly increased. Its reading 
remains constant (that is to say, both thermo- 
couples record the saturated steam temperature) 
until the electrical input reaches a certain value at 
which the reading begins to change. This is the 
point at which the steam leaving the heater is just 
to exhibit superheat. The electrical 
input is then just sufficient to evaporate the water 
associated with the sample of steam, and to provide 
for the natural losses. At this point the rate of 
flow of condensate from the condensing coil is 
measured. Let it be w lb. per minute. If q is 
the dryness fraction, L the latent heat of 1 Ib. of 








the loss of heat to the atmosphere, the natural loss 
from the head of the instrument is still considerable. 
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The heater may impart enough heat to the steam to 
superheat it slightly, but, owing to the small mass 
rate of flow, the steam as it leaves the heater is 
quickly de-superheated by contact with the walls 
of the head. To bring about an indication of 
superheat at the thermocouple H, more current is 
passed through. The steam becomes highly super- 
heated in the heater and losses take place through 
the porcelain tube B, Figs. 1 and 2, to the wet 
steam in the steam main. If the heating wire 
acquires a temperature much in excess of its sur- 
roundings, heat is transmitted also to the porcelain 
tube by radiation. These factors result in a kilowatt 
input which is much greater than is normally 
required to dry the steam and to make good the 


dry steam and x kW the electrical input to the heater losses from the head ofthe instrument. The smallest 


at the point of superheat, then, since 56-9 B.Th.U. | rate 
|on 


(1) | 


per minute is the rate of working of 1 kW, 


w (1 qg)L loss 56- 9a 


In Fig. 3 (a), (6), (c) and (d) are curves of milli- 
voltmeter readings on a base of electrical input 
to the heater for different tests of the wetness of 
steam in a steam pipe. It will be seen that the 
point of superheat is quite well defined in each 
case. If the current to the heater is too quickly 
increased an apparently sharply-defined point 
of superheat may be obtained, but it may be mis- 
leading. Water adhering to the internal surfaces, 


of flow which it is safe to use depends, of course, 
the wetness of the steam. A satisfactory 
minimum rate for most conditions is 0-2 lb. per 
minute. 

Since the heater wire is bare it is in direct elec- 
trical contact with the wet steam sample as it passes 
through the instrument. The inside surfaces of the 
apparatus are initially wet with the moisture of the 
steam and the moisture of condensation. This film 
of water carries a small leakage of current from 
the heater circuit. Observations were made to find 


'the proportion of current carried by the water and 
lit proved to be negligible as compared with the 


including the surface of the thermocouple tube, | total input. In any case the current carried by the 
has to be dried off before superheat can be recorded | water film is taking part in the heating process. It 
and therefore readings must not be hurried. The | is necessary, however, to protect the thermocouples 
thermocouples tend to acquire a temperature | from this electrical leakage, and the use of glass 
rather less than that of the surrounding steam | tubes for this purpose represents the best of sever il 
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methods which were tried. The effect of the working 
conditions upon the heater wire is of interest. When 
examined after many hours of use it is found to 
have as high a polish as when it is first put im, 
and no alteration in its diameter can be detected. 

Since the loss of heat from the head of the instru- 
ment is considerable, it is necessary to take account 
of all the factors which affect it. The standardisa- 
tion of the instrument must be carried out under the 
same conditions as when it is in use. That is to 
say, if the method described above leading up to 
equation (1) is to be applied in testing steam by 
means of the instrument, the same method must 
be used in finding the losses. But an alternative 
method to that already described can be adopted 
in using the mstrument. If the electrical input x 
is adjusted to give a certain range of superheat ¢, 
we have, 

wil — g)L + Cyte} + loss = 56-92 . : . (2) 
Cp being the specific heat of the superheated steam. 
Experimental observation shows that by this 
method the order of loss is less than by that pre- 
viously described. This might be expected because 
of the lower rate of heat transference from super- 
heated steam. While this represents an advantage, 
the method calls for special care. The range ts 
should be small in order to guard against the 
possible errors which arise when the heating coil 
and the steam sample acquire temperatures con- 
siderably above those of the surroundings. 

Suppose that g and the steam temperature are 
constant while several tests are carried out at 
different values of w. According to either equation 
(1) or equation (2) a plot of x on a base of w will 
yield a straight line which, at « = 0, will give the 
value of the constant loss term, the loss being 
regarded as independent of the rate of flow of steam 
but dependent on @, the difference between the 
temperature of the outside surface of the instru- 
ment and that of the atmosphere. In practice the 
difficulty may arise that the value of g in the steam 
main does not remain constant over any considerable 
period. This difficulty was present in testing the 
apparatus, but groups of tests carried out according 
to the first method described yielded points which 
satisfactorily converged, as shown in Fig. 4, to a 
loss-equivalent of 0-019 kW when 6 was 260 deg. F. 
This closely agrees with the figure obtained by 
calculation for the heat loss by free convection 
from the exposed surfaces. So long as the steam is 
saturated there is no serious error in regarding the 
temperature of the outside surface of the metal 
head as equivalent to that of the steam itself, but 
in applying the second method this assumption is 
less satisfactory. Since the loss by natural con- 
vection is proportional to 6%, a value is now obtain- 
able for the loss when steam at another pressure 
is being tested (i.e., when @ is not 260 deg. F.). 
That the rate of heat loss decreases when the steam 
becomes superheated is borne out by observations 
such as are plotted in Fig. 3. The temperature- 
increase represented by the millivoltmeter-readings 
is greater than would be accounted for by the elec- 
trical input, assuming constant heat loss. The 
saving in heat loss, it may be taken, goes to the 
superheating of the steam. 

The hydrodynamic conditions at the entrance to 
the heater affect the accuracy of the sample passing 
through this instrument as they do in other methods 
of steam calorimetry. The instrument may therefore 
be designed to draw the sample from different 
points across the section of the pipe, while retaining 
the advantages of having the heater totally immersed 
in the steam. It is suggested that the form of the 
instrument lends itself to the exploring of relative 
wetness at different points across the section of a 
large steam main. Assuming that the sample of 
Steam is accurate and that its wetness fraction is 
of the order of 0-02, the point of superheat in the 
instrument is readable to an accuracy of 2} per cent. 
of the useful input. This represents 0-05 per cent. 
of the dryness fraction. The possible error in 
measuring the rate of flow from the condenser used 
in these experiments, however, is 2 per cent., and 
the accuracy of the value obtained for the dryness 
fraction is therefore of an order less than 0-1 per 
cent. It should be noted that if equation (1) is 
used, the rate of flow should be measured when 
the electrical input has the value corresponding to 
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the point of superheat, and if equation (2) is used 
the measurement should be made while the pre- 
arranged range of superheat ¢t, is maintained. 








BUILDING RESEARCH. 


THERE is probably no happier example than the 
building industry of the fundamentally close rela- 
tionship between science and art, and of the profit- 
able results which may ensue when the contributions 
of both are devoted to a common cause. In origin 
largely an art, and pursued for many centuries by 


| traditional methods with traditional materials, 


building has undoubtedly suffered in the past as 
regards permanence or suitability for human needs 
or the rapidity and cheapness with which these 
objectives could be realised, from a lack of the 
knowledge now available from experimental science. 
The scientific developments of recent years have not, 
however, merely helped to improve building practice 
along the old lines. They have produced new 
standards of comfort and convenience, new methods 
of building construction, new materials and means 
of utilising them ; all of which the building industry 


is being compelled, willingly enough on the whole, | 


to adopt. It is significant of the modern attitude, 


builder, that a modern building exhibition, such as 
that recently held at Olympia, tends to emphasise 
the scientific rather than the artistic aspecis of the 
products displayed. Not that ssthetic value is 
nowadays decried: on the contrary, in many 
respects—certainly as regards domestic architecture 
—the general taste has undoubtedly advanced 
during the past fifty years. Hence it must be 
among the aims of building research to develop 


|scientific products and discoveries along lines 


consistent with architectural merit, in the widest 
sense of the term, no less than to apply scientific 
method to the production and utilisation of archi- 
tectural materials. 

It is instructive to consider how these objectives 
are being pursued at the Building Research Station, 
the report of which for the past year has just been 
published,* and to observe how progress is furthered, 
on the one hand by collaboration among the different 
scientific organisations throughout the country, and 
on the other by co-operation between research insti- 
tutions and industrial bodies. With regard, for 
example, to the classical building materials, a survey 
of the national resources of building stone is being 
undertaken in conjunction with H.M. Geological 
Survey, with a view to the evolution of tests for the 
assessment of weathering quality. The main 
attention has so far been confined to limestones, 
the durability of which is now established as depend- 
ing on physical structure rather than on chemical 
composition. In the particular case of Portland 
stone, samples of good and inferior material of known 
history can, it is now discovered, be classified in 
quality groups by the two relatively simple measure- 
ments. of micro-porosity and saturation coefficient. 
The former of these qualities can be regarded, for 
practical purposes, as a measure of the porosity of 
the oolitic grains; while the latter expresses the 
ratio between the amount of water absorbed by 
simple soaking for a standard time and the accessible 
pore space. Recent work has shown that this 
absorption capacity is intimately linked with the 
structural characteristics of the stone, and through 
them with its general weathering properties ; so that 
the importance now attached to the saturation co- 
efficient in no way implies that frost is regarded as 
the predominant weathering agent in this country. 
Two immediate advantages of this knowledge are 
that architects now have a reliable basis for reject- 
ing stone of clearly undesirable quality, and that 
quarries can be sampled systematically to locate 
good and inferior deposits. In the view of the 
Building Research Station, it cannot be too strongly 
emphasised that many of the advertised properties 
of building stones—notably crushing strength— 
afford no criterion whatever of durability. While 
certain positive results are thus already forthcoming 
it is not yet possible to predict with sufficient 





* Report of the Building Research Board for the Year 
1933. ublished, for the Department of Scientific and 
Industrial Research, by H.M. Stationery Office. (Price 
2s. 6d. net.) 


| certainty to be very useful the probable endurance 


of stone under the weathering influences of the 
various different types of atmosphere it may be 
required to withstand. Towards the complete solu- 
tion of the problem, research is therefore being 
pursued along several lines. They include studies 
of the physical factors influencing weathering in 
limestones generally as well as other building stones, 
of atmospheric pollution, of the effects of frost 
action and of thermal changes due to exposure. 
Particularly interesting is a collateral research, in 
progress at the Imperial College of Science and 
Technology, into the bacteriological aspects of stone 
decay, from which it appears that rain water and 
gases containing sulphur can support the life of 
destructive micro-organisms on the surface of Port- 
land stone. The performance of waterproofers and 
other artificial stone preservatives is also under 
examination, hitherto unfortunately with only 
negative results. From a number of test pieces, 
treated in 1926, all signs of preservative have long 
since disappeared and laboratory tests are demon- 
strating that the effective life of most proprietary 
proofing materials is limited to 12 or 18 months. 
Methods of experimental attack much the same 


|as those adopted against the problems of building 
alike of the general public and of the architect and | 


stone have been developed in connection with clay 
materials generally, and bricks in particular, some- 
times with results closely parallel to those obtained 
from the work on stones. The importance often 
attached to crushing strength, for example, has 
been found—with bricks as with stone—to be quite 
unwarranted, since the strength of even compara- 
tively weak bricks is ample for all general building 


| purposes, and since no relation can be traced between 


compressive strength and weathering quality. The 
artificial production of bricks, in contrast with stone, 
complicates the investigation to some extent, but at 
the same time offers more scope for improvement of 
the qualities in bricks necessary for good building. 
Numerous methods of testing bricks—by water 
absorption, freezing, exposure as walls or by partial 
or complete burial in the ground—have revealed the 
great importance of correct kiln firing in achieving 
immunity from such faults as florescence and rapid 
disintegration. A systematic study of the firing of 
different types of clay under varying conditions of 
temperature is accordingly being undertaken, and 
valuable results regarding the porosity of the fired 
material and the effects of sulphur dioxide in the 
kiln atmosphere, are already forthcoming. An in- 
vestigation of a proportion of the bricks from a 
particular works, which were found to disintegrate 
through magnesium sulphate florescence, has shown 
that the inferior quality was due to the situation 
of the affected bricks in such positions in the kilns 
that they were seriously underfired, It now appears 
to be well established that, if a brick is soft and 
highly porous through under-firing, water will easily 
gain access to any soluble material and recrystallisa- 
tion of the salts near the surface will tend to cause 
flaking. On the other hand, the salts in a hard- 
fired brick of dense texture are less readily acces- 
sible to water, and further, such bricks are more 
resistant to the disruptive forces set up. by the re- 
crystallisation of whatever salts are brought to the 
surface. Structures which deteriorate by reason of 
under-fired bricks are almost impossible to remedy, 
except by replacement of the defective material, 
since soft, crumbling brick proves to be the worst 
possible background for a cement rendering. 

The adhesion of plasters and wall coatings gener- 
ally is not affected merely by the physical properties 
of the background, but to an important degree by 
the chemical properties also; and for this reason, 
among several, research on florescence is mainly 
concerned with the permissible content in bricks of 
the various types of salts commonly present in the 
clay. A brick containing a minute percentage of 
water-soluble magnesium sulphate would, it appears, 
almost certainly cause the failure of plaster applied 
to it, whereas an equal amount of calcium sulphate 
might be quite innocuous, and just as the quali- 
ties of walling material affect the behaviour of the 
overlaid plaster, so the constitution of the plaster 


| affects the behaviour of paint or other decorative 


coating. These questions have increasing import- 
ance nowadays, in view of the economic value of the 
rapid finishing of buildings, and the Building 
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Research staff is studying them thoroughly, by 
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X-ray and other analyses of plastering materials, OLD BESSEMER SHOP AT BROWN, BAYLEY’S WORKS. 


by examination of the factors affecting the com- 
patibility of paint and plaster, and by devising 
tests to measure the adhesion of decorative films. 
Already it has been found that paints become 
saponified if applied before the plaster has lost 
70 per cent. of its moisture. In a somewhat related 
subject, experiments carried out on asphalt mastic 
roofing have shown that the formation of blisters— 
a common defect of this material—is due to gaseous 
pressure, probably associated with the porous nature 
of the underlying base. Blisters are found to occur 
most readily where the bond between the asphalt 
and the base is poor and irregular. If the bond is 


good, very little blistering occurs, even at high 
temperatures ; and at the other extreme, if the 


bond is entirely prevented by an intermediate layer 
of paper, the pressures set up by thermal expansion 
of water vapour or air in asphalt-covered concrete 
exposed to radiant sunshine are so distributed as to 
have little effect beyond a general lifting of the 
mastic layer. Other tests have shown that, while 
white surface treatments, intended to reflect a large 
proportion of the incident radiant heat, are effective 
in keeping asphalted roofs cool, no satisfactorily 
adherent coating has yet been invented which is not 
in some degree deleterious to asphalt. Another 
roofing material now being experimentally studied 
is slate. An accelerated weathering test, com- 
prising cycles of alternate soaking and _ hot 
drying, has revealed marked disparities among the 
durabilities of slate from different The 
order of resistance is much the same as that obtained 
by the simpler, and more commonly used, sulphuric- 
acid immersion test, but the weathering test is 
useful as demonstrating the occurrence of calcium 
sulphate crystals between the lamin of slates of 
poor quality, and as confirming that the most 


sources, 


durable slates contain only negligible quantities of 


pyrites. 

A markedly different research on slate, exemplify- 
ing the novel building materials with the develop- 
ment of which the Station is closely concerned, 
relates to the use of light-weight expanded slate 
aggregate for the manufacture of concrete partition 
slabs. Tests on slabs made from concrete mixes 
containing | part of cement to 11 parts of aggregate, 
by volume, have given first-class results relative to 
those for pumice and breeze. In particular, the 
expanded slate slabs display good qualities in 
respect of moisture expansion, where large move- 
ments prove a fruitful source of plaster failure. 
Moreover, the slate-aggregate slabs provide an 
excellent key for plasterwork and they are easily 
nailed. Work on other aspects of concrete products 
is being steadily pursued with useful results. It 
has been discovered, for example, that the disinte- 
gration which sometimes occurs with 
made from dolerite aggregate is due to oxidation, 
and that a considerable proportion of the pigments 
marketed for tinting concrete may have deleterious 
effects. The major problems relating to the ageing, 
expansion and corrosion of concrete are, of course, 
the subjects of extensive, long-time researches 
from which data of great ultimate value are accumu- 
lating. In none of the major investigations has 
finality been achieved, but so much more knowledge 
is now available than practised that the recommen- 
dations of the Reinforced Concrete Structures 
Committee of the Building Research Board, lately 
approved for publication, must prove of the greatest 
utility in the proposed amendment of the London 
Building Act, 1930. progress continues 
to be made, also, in the investigation of reinforced- 
concrete pile driving which is being carried out in 
co-operation with the Federation of Civil Engineer- 
ing Contractors. Results so far obtained emphasise 
the great importance of head packing in reducing 
driving stresses. Whilst a slight decrease of energy 
efficiency is inseparable from increased packing, a 
greater hammer drop is permissible without damage 
to the pile; and from the range of tests already 
completed it appears that the optimum condition 
is that in which the heaviest hammer, the thickest 
packing, and a drop sufficient to produce the 
maximum allowable stress in the head of the pile, 
ate used. The difficulty and expense of tests 
carried to destruction on large piles have led to 
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the erection, at the Research Station, of a small 
pile driver in which specimens 16 in. long can be 
rapidly tested. The model machine has _ been 
proved to confirm the results of previous large-scale 
tests, and investigations of such factors as curing 
conditions, type of cement, strength of mix and 
longitudinal reinforcement are now in active 
progress. 

A different, but undeniably important, class of 
building research is devoted to the improvement 
of the efficiency of buildings from the standpoint 
ofthe user. It involves the investigation of thermal, 
acoustical and kindred problems often with physio- 
logical aspects in which the lay public takes a keen 
interest. The influence of certain forms of artificial 
heating on respiratory comfort, even on nasal 
disease, provides, as a case in point, a somewhat 
vexed question in which trained investigators have 
obtained contradictory results. Sir Leonard Hill 
has contended that a physiological antagonism is 





}to be found in the infra-red region, that all dark 
heat-sources are “ nose-shutters,” and that bright 
incandescent sources like lamps, coal fires and 
|modern gas fires, radiating over the range from 
| 20,000 to 30,000A. units, are “ nose-openers.”” The 
| Building Research Station, on the contrary, in 
collaboration with an investigator of the Industrial 
|Health Research Board of the Medical Resear h 
|Council, has made a comprehensive study of the 
| matter and discovered, from well-controlled exper'!- 
|ments with eighty-five subjects, no evidence what- 
lever of any difference in the inspiratory pressure 
|due to change in the quality of radiation. The 
| investigation has shown that conductive, convective 
and radiant heating are each capable of “ nose- 
closing,” and that the effect is most probably the 
result of any rapid warming of the skin rather 
than of a particular type of radiation, bright sun 
| shine, indeed, being found to be a potent ~ nose- 
closer.” It is not to be inferred that every form ot 
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heating necessarily involves discomfort. 
rather the rapidity of heating than its quality which 
produces congestion of the respiratory passages, 
‘nd under normal conditions the average person 
Should tolerate most artificial heating effects 
without discomfort or recourse to mouth breathing. 
Other work on conditions of comfort for human 
occupation of buildings has led to the development 
of a pair of Kata-thermometers, having bulbs of 


different surface emissivities, for measuring the | 
cooling power of an environment. As regards the| and whilst many of the transmission problems 
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construction of buildings from the comfort stand- 
point, experiments with various types of thermal 
insulation intended for thin roofs have confirmed 
the efficacy of air spaces and bright metallic sur- 
faces. It is concluded that an air space, not less 
than 3-in. wide and bounded on one or both sides 
by a plane bright metallic surface, affords heat 
insulation equivalent to }-in. of cork. 

Acoustical problems are beginning to demand 
increasing attention from the Research Station, 





407 


arising in everyday construction can be dealt 
with by existing information, there is a serious 
lack of experimental data on the transmission of 
noise through the fabric of modern steel-framed 
and reinforced-concrete buildings. The suppression 
of vibrations set up by impacts is also of importance 
in floor construction. Research in these directions 
will be accelerated as far as financial considerations 
permit, and no doubt the appropriate experimental 
work will be carried out at the National Physical 
Laboratory. In the meantime, the advice o1 the 
Building Research Station is being sought on a 
variety of problems ranging from the design of an 
open-air bandstand to the acoustical treatment 
of a cinematograph theatre. 

It will be evident from the foregoing summary 
of current work that the major objects of the 
Building Research Station are being adequately 
fulfilled and that experimentally acquired knowledge 
is steadily advancing towards the attainment of a 
definite scientific basis for the utilisation of building 
materials in a manner consistent with high standards 
of architectural merit and human comfort. It 
remains to ensure that these advances are brought 
to the notice of the trades and professions concerned. 
In this connection, the publication by H.M. 
Stationery Office of the Research Station’s technical 
papers and abstracts, the issue of articles to the 
technical and daily Press, the delivery of lectures 
by members of the Building Research staff, the 
arrangement of refresher courses for architects, 


‘and, above all, the extending co-operation of the 


Station with manufacturers and designers, builders 
and architects, appear to be not merely beyond 
criticism but even a happy augury for the future 
development and prosperity of the building industry. 








ARC-WELDED BUILDING AT MESSRS. 
BROWN, BAYLEY’S WORKS. 


In describing the application of arc-welding as a 
method of construction for a new workshop it will be 
evident that the interest of the account will depend, 
to a considerable extent, on the straightforwardness 
or the difficulties presented by the site to be used. 
The erection of the building here dealt with being, as 
it was, hemmed in by existing structures which could 
not be interfered with, presented several problems 
requiring considerable ingenuity for their solution, as will 
be clear when the accompanying illustrations, Figs. 1 to 
10, on pages 406 to 408, are examined, The shop in 
question is an extension to the electrical] steel-melting 
shop at the works of Messrs. Brown, Bayley’s Steel 
Works, Limited, Leeds-road, Sheffield, and is to house 
an 8-ton electric are furnace, transformers, &c. The 
site of the extension has a certain historical interest, as 
it was originally occupied by one of the earliest Bessemer 
plants put down in Sheffield. This plant was installed 
as far back as 1872, and was shut down in 1918, being 
partly dismantled in that year, though complete 
demolition was impossible as certain portions of the 
shop gave support to adjacent buildings. The nature 
of the original buildings, constructed of heavy brick- 
work, will be seen from Figs. 1 and 2 opposite. These 
illustrations show what was left when the erection 
of the new shop was commenced early this year. 
The contrast between the solid structure which was 
considered necessary to house the old Bessemer 
plant and the light welded steel one required for the 
modern electric furnaces is, it will be admitted, striking, 
and demonstrates the advantages of increased space 
and light, and of decreased time required for erection 
possessed by welded structural steel. 

Reference to Fig. 3, above, indicate the general 
features of the site. Its situation, relative to the 
other departments of the works, can be made out in the 
general plan accompanying the fully illustrated account 
of Messrs. Brown, Bayley’s works given in ENGINEER- 
ING, vol. cxx, p. 192, et seg, 1925. For purposes of 
identification the points of the compass are given on the 
plan. The present article, further, only deals with that 
part of the structure now nearing completion, the 
extent of which is marked on Fig. 3. The final exten- 
sion, towards the right, presents no difficulties and 
is to be made as occasion demands. On the south- 
east side of the new shop is a scrap yard, the level of 
which is 14 ft. 6 in. above the level of the shop, and as 
this yard generally carries a load amounting to 2 tons 
per square foot, a considerable lateral thrust had to 
be provided for. A view looking in the direction of 
this yard from the inside of the old shop is given in 
Fig. 1. Atthe north-eastern end the shop is bounded 
by a brick party wall dividing it from the present eleetric 
furnace shop, and on the north-west it is bounded bya 
building one side of the roof of which rested, in part, 
on the brick wall of the old Bessemer building. The 
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t t SI s comparatively oF n, being 
| building covering the of 
| A. s-section of t 

“ x t nits nortn-wes 

! t i esigning the new 

‘ essential that, firstly, the normal work 

f rounding departments should not be 

rt wit! my Vv and, secondly, the old 

! rl ling could not be further demolished until 

he roof ler for the building on the north-west side 

had been ermanently ipported by a structure 

replacing th rivinal wall This operation may be 

dealt with first as it illustrate 1 simple method 

by which a dividing wall sustaining a load may 

he ut iWa\ without r urse being had t 

temporary underpinning, which at best a rather 

troublesome procedure 


The roof principals of the existing building on the 


north-west side, though the wall of the old Bessemer 
building extended for its full length, rested directly on 
this wall at certain places only ; at others they rested on 
1 girder supported by columns, which also carried the 

intrvy for the overhead travelling crane. The first 
operation consisted of piercing the wall at intervals 
for the insertion of new columns which extend into 


wth the existing shop and the new shop, carrying the 
rane gantry for the latter, and also iffording additional 
upport to that of the former The new columns are 
of channel and angk and are 
welded throughout of them is seen in the fore- 
ground of Fig. 1 Reference to Figs. 5 and 6, page 407 
will show two of the celumns extending through gaps 
rhese drawings show a part of the wall that 
had to be removed. When the columns were firmly 
erected, welded girders A, in Fig. were placed 
on each side of the wall and bolted together by 1} in. 
bolts passing through holes drilled in the wall. The 
holes and other interstices were then grouted up solid 
ind the ends of the girders were welded to the columns. 


tructed sections 


co 


on 


in the wall 


5, 


rhe portion of the wall below the girders was then 
cut away, the load of the roof, &c., being taken by 
the girders without deflection. The final operation 


was the welding of plates B across the two girders on 
the underside. 


DURING 


{tenance by painting. 


ERECTION. 


The view given in Fig. 9. ebove, shows. on the left 
nd, where the wa!l has | removed end the adjoin- 
£ shop oper l up to I one. Three of the new 
umns are seen with the crane gantry for the ne 
hop resting on them. The old gantry in the existing 


hop, and one of the columns supporting it, canalso be 
made out, and can be identified by being of riveted con- 
struction. The structure of the welded gantry and its 


supports is well shown in Fig. 9. The depth is 
varied according to the span, and the section given 
in Fig. 8 is that of the deepest part. As will be 


seen from both illustrations it is built up of plate and 
has a neat and workmanlike appearance. The absence 
of rivet heads and other projections is noticeable, and 
it should therefore be a simple matter to effect main- 
It will be noticed from Fig. 8 
that the rail for the overhead travelling crane is also 
welded on and consists merely of a bar of square 


section, 3 in. side, with chamfered corners. In this 
connection a somewhat une X pec ted occurrence was 
brought to light. The old gantry rail is shown in 
Fig. 7 and consisted of 56-lb. bridge rail bolted 


to a rolled steel joist. The rail be ing of harder metal 
than the joist, had ground itself into the latter to a 
cle pth of } in., although the crane was only of 5 tons 


capacity. No doubt this was due to the vibration 


causing scale and grit which had filtered underneath | 


the rail to set up wear. As the rail in the new structure 
is welded throughout its entire length no such trouble 
will occur, whilst it is anticipated that the vibration 
due to working the crane, which is of 20 tons capacity, 
will be considerably less with an all-welded structure 
than with a riveted one. 

The gantry girder and column structure shown in 
Fig. 10, above, deserve some notice. 
rests upon a box-shaped seating welded to the column. 


It is free to move longitudinally on the box so as to allow | 


for expansion, but is restrained transversely by chocks 
on the seating and by a vertical plate welded to both 
the girder and column. The flexure of this plate will 
permit of longitudinal movement. The narrower part 
of the column supports the roof plate, i.e., the top 
girder on which the roof principals rest. It will be 
appreciated that the column shown in this 
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| differs in design from that on the ground in Fig. 1, 
the reason being that the column in Fig. 10 is one 
of those on the uth-east side of the building. Here. 
t will be remembered, a lateral thrust from the scrap 
yard is to be met. The structure on this side of the 


new shop is shown in Fig. 2. Before the old brick- 
work was demolished a retaining wall 4 ft. 6 in. thick 
was built. This is stiffened at intervals throughout its 
length by concrete buttresses on which the gantry 
The holding-down bolts for one of the 
2 and 


columns rest. 
columns are to be seen at the right of Fig. 
the completed wall with the gantry in place on the 
right in Fig. 9. The latter also shows the roof of 
the new building in course of erection. It com- 
| pletely welded. The principals were finished in halves 
on the ground and were finally welded in place. The 
main members are of 5-in. by 3-in. by }-in. angle, the 
| trusses being of 3-in. by 2-in. by ,5,-in., 2}-in. by 24-in. 
| by 4';-in. and 1}-in. by 1}-in. by %;-in. angle. The 
| purlins are 4 in. by 3 in. by |}, in., and the span between 
the roof girder centres is 52 ft.6in. The span between 
we centres of the gantry rails is 47 ft. The purlins 
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| 


were, of course, welded in place, an operation shown 
in progress in Fig. 9. A characteristic feature of 
this welded roof is the absence of any reinforcing 
of the joints, as contrasted with the precautions 
which have to be taken in a light riveted or bolted 
structure. 

The decision to adopt welding throughout was mad 
after considerable experiment with welded steel joints 
and various types of electrodes, and after actual testing 
of welded joints in the works testing machine. Th 
arc-welding machines used on the work provid 
variable-voltage direct current, the deciding factor 
being that the open circuit voltage is much lower 
than with the alternating-current type, whilst the 
control of the arc is easier and the metal deposited from 
the electrode is also more easily controlled. The 
electrodes finally selected were supplied by Messrs. 
Welding Limited, Greenland-road, Sheffield. 
It n 


Rods 
is stated that the electrodes showed no reactio! 
between the fluxes used for the coating and the steel 
core, and the core was free from oxide and included 
gases, which would tend to give an unsound weld 
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These statements were supported by an examination, 
during a recent visit to the new shop, of a piece of solid 
weld metal 12 in. long, built upto a depth of 3 in. by 
40 runs of 6-gauge electrode of the kind used. The 
piece had been cut longitudinally and exhibited a 
section remarkably free from defects. The maximum 
tensile stress on built-up weld metal of this kind was 
given as 27 tons per square inch, the elongation as 
25 per cent. on a length of 2 in., and the Izod impact 
value as 40 ft.-lb. 

The general design and fabrication of the welded 
structure was placed in the hands of Messrs. Ashmore, 
Benson, Pease and Company, Limited, Parkfield Works, 
Stockton-on-Tees, and both were under the super- 
vision of the works staff. The new shop, when fully 
extended to replace the present buildings over the open- 
hearth casting pits and those of the ganister mill, will 
be about 431 ft. long, the same type of construction 
being used, though modified in detail owing to there 
being no contiguous buildings on the site of the 
extension. The wall forming the end of the present 
electric furnace shop and to be seen in the background of 
Fig. 9, will ultimately be removed so that the old and 
new electric-furnace shops will be in communication. 








LABOUR NOTES. 


At a meeting on Tuesday of the General Council 
of the Engineering and Allied Employers’ National 
Federation, a letter was read from Sir Allan Smith, 
in which he intimated his desire, on medical advice, 
to be relieved of the position of chairman of the 
Management Board of the Federation, a position 
which he has held for nearly 20 years. The Council 
decided, with profound regret, to agree to Sir Allan’s 
desire. The Council decided to appoint Mr. A. 
Ramsay, O.B,E., M.P. as the Director of the Federa- 
tion, on the approval by the members of the Federation 
of certain alterations in the constitution necessitated 
by this appointment. 


The Ministry of Labour estimates that on September 
24, 1934, there were approximately 10,233,000 insured 
persons aged 16-64 in employment in Great Britain. 
This was 63,000 more than a month before, and 352,000 
more than a year before. These figures for the numbers 
in employment are provisional, and subject to revision 
from the statistics for the annual exchange of unemploy- 
ment books, which will be available next month. 
The industries in which the improvement was most 
marked were coal mining, woollen and worsted manu- 
facture, the boot and shoe industry, and pottery 
manufacture. There was also some improvement in 
employment in the iron and steel and cotton and 
hosiery industries. On the other hand, employment 
declined in the distributive trades, in hotel and 
boarding-house service, in building and public works 
contracting, and in the shipping service. 


On September 24, 1934, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain were 1,647,673 wholly unemployed, 
352,696 temporarily stopped, and 81,618 normally in 
casual employment, making a total of 2,081,987. This 
was 54,591 fewer than the number on the registers on 
August 20, 1934, and 254,740 fewer than a year before. 
The total comprised 1,658,481 men, 65,339 boys, 
306,721 women, and 51,446 girls. 


Of the persons on the registers on September 24, 
1934, about 47 per cent. were applying for insurance 
benefit and about 38 per cent. for transitional payments, 
while about 15 per cent. were uninsured, or were, for 
other reasons, not entitled to benefit or transitional 
payments. In the case of about 57 per cent. of the 
total of 1,774,513 persons on the registers who were 
applying for benefit or transitional payments, the last 
spell of registered unemployment had lasted less than 
three months, and in the case of about 68 per cent. 
it had lasted less than six months; about 22 per cent. 
of the total had been on the register for 12 months or 
more. A considerable proportion of the persons who 
have been on the register for extended periods will 
have had one or more short spells of employment, 
lasting not more than three days each, during such 
periods. 


Between August 20, 1934, and September 24, 1934, 
the numbers on the register increased by 3,391 in the 
London area, 6,951 in the South-eastern area, 6,237 in 
the South-western area, and 8,871 in Scotland; they 
decreased by 34,313 in the Midlands, 31,618 in the 
North-eastern area, 9,388 in the North-western area, 
and 4,722 in Wales. In the twelve months which 
ended on September 24, 1934, the numbers decreased 
by 83,669 in coal-mining, 60,467 in engineering, 21,273 
in shipbuilding and ship-repairing, 19,711 in metal 
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| goods manufacture, 17,687 in building, 12,832 in iron 


and steel manufacture, and 10,617 in the distributive 
trades. There was an increase of 17,157 in the woollen 
and worsted trades. The improvement in the coal 
industry, it is pointed out, was particularly striking. 
The total number of unemployed—258,785—was lower 
at September 24, 1934, than at any period since 
December 1931. It was 83,600 lower than twelve 
months ago and 146,000 lower than two years ago. 


Addressing a meeting at Southport on Thursday last 
week, Mr. R. 8S. Hudson, M.P., Parliamentary Secretary 
to the Ministry of Labour, said that figures which had 
not been published showed that a fortnight earlier the 
total number of people at work in this country was 
only 83,000 below the highest figure since 1923. Indus- 
try to-day was absorbing every year, by its natural 
expansion, those who came for the first time on the 
labour market, and was also expanding at such a rate 
as to absorb some of those who were previously unem- 
ployed. The number of children who were leaving 
school this year and next and seeking jobs for the first 
time was likely to show a considerable increase. The 


rise actually started in July this year, and there had | 


been considerable anxiety. The first few months, at all 
events, had proved much more favourable than they 
had anticipated. They had cause to hope that they 


had not yet exhausted the possibilities of the home | 


market and that the improvement they had noticed 
for the last 18 months would continue. 


In September, the home branch membership of the 
Amalgamated Engineering Union increased from 
177,893 to 178,813, and the colonial branch member- 
ship decreased from 22,886 to 22,881. The number of 
members in receipt of sick benefit increased from 
2,376 to 2,504, and the number in receipt of super- 
annuation benefit from 13,818 to 13,822. The number 
in receipt of donation benefit increased from 4,221 to 
4,430, and the total number of unemployed members 
decreased from 19,746 to 19,617. 


Mr. Little, the president of the Amalgamated Engi- 
neering Union, states, in the October issue of the 
organisation’s Journal, that the result of the quarterly 
review of the rates of wages of staff employed in genera- 
ting stations and sub-stations and on high tension 
cables between them, is that there will be no change 
in the quarter which began on October 1. The average 
of the cost of living index figures for July, August and 
September was 42, which, deducted from the datum 
figure of 120, left 78, or thirteen cycles of six complete 
points. There have been 13 (net) reductions to date 
under the terms of the 1922 agreement between the 
Railway Staff and Labour Committee and the trade 
unions and the schedule of rates of pay agreed with 
the trade unions in 1926. 


The ballot paper relating to the York Memorandum 
issued to members of the Amalgamated Engineering 
Union contains two questions: (a) Are you in favour 
of the abolition of the York Memorandum and Pro- 
visions for Avoiding Disputes? (6) Are you in favour 
of amending the York Memorandum and Provisions 
for Avoiding Disputes ?”’ The terms of the agreement 
are set out in full on the ballot papers, and members 
are reminded that “they can vote for one question 
only.” The writer of the editorial notes in the October 
Journal says: ‘‘ May we remind members of the vital 
importance of exercising.their rights to record their 
votes in the ballot now proceeding to abolish or amend 
the present ‘ Provisions for Avoiding Disputes’ and 
the ‘York Memo.’ ? Thisis probably the most important 
question the members have been required to decide 
for many years, and for this reason it is highly essential 
that each branch should provide adequate facilities for 
discussing the Agreements before any vote is taken. 
We strongly urge all members working in both non- 
federated and federated establishments to carefully 
study all the implications involved in this ballot and 
the probable resultant effects ; but above all, vote.” 


In another editorial note, the question of the 40-hour 
working week is discussed. The writer says :—‘* The 
arguments from the employers’ side are all based on 
the plea of * hard times,’ and they do not meet the 
unions’ contention that the shorter week, by putting 
more wage-earners into employment, gives more pur- 
chasing power, which will directly stimulate and revive 
trade all round. The hours’ question, both as concerns 
our own industry and generally, as a matter of inter- 
national] discussion, stands now in a profoundly unsatis- 
factory position. In principle, the case is admitted 
that science and technology have so speeded up 
production, and displaced labour by machinery and 
improved processes, that a redistribution of employ- 
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ment is necessary on social and economic grounds. In 

practice, however, those who control industry are 

fertile in excuses for not doing anything. This attitude 
| may provoke serious trouble, and that very soon.” 


The Amalgamated Engineering Union, acting in 
conjunction with the Federation of Engineering and 
| Shipbuilding Trades, is preparing a claim for sub- 
mission to the Engineering and Allied Employers’ 
National Federation, for a wages advance of 2d. per 
hour and revision of the agreement covering the 
remuneration and conditions of night-shift work, &c. 
At a conference in York last week, a committee was 
appointed to draft the application. 


Fuller use of the machinery and services of the 
Federations of Trades Councils in the development of 
| trade union organisation in rural and semi-rural areas 
is expected to be the outcome of proposals put forward 
by the Trades Union Congress General Council. These 
proposals originated with the Trades Councils Joint 
Consultative Committee, and were endorsed by the 
recent annual conference of the Trades Councils. The 
General Council decided that certain trade unions 
should be invited to consider how the services and 
machinery of the Trades Council Federation might be 
invoked, to assist in organising campaigns for specified 
areas. These unions were informed that the proposals 
were, admittedly, an experiment, and that no campaign 
or claims for grants would be recognised by the unions 
in question, unless prior information regarding the 
| organisation of such campaigns was communicated to 
| the General Council. 


The National Union of Agricultural Workers, the 
| National Union of Tailors and Garment Workers and 
| the Composite Section of the National Federation of 
| Building Trade Operatives have agreed to make the 
|experiment. The arrangement includes the payment 
| of a capitation fee of 6d. per member recruited through 
| the Trades Council Federation machinery in any such 
|campaign undertaken by a federation. The unions 
| have also agreed that should any substantial increase 
|in membership result from these activities, any reason- 
|able request for a further grant (in addition to the 
|capitation fee) towards a federation’s organising 
| expenses would be favourably received by the execu- 
| tive of the union concerned. In addition to the unions 
enumerated, the National Union of Municipal Workers 
| has intimated that it will not object to its district 
| committees taking advantage of the offer of such ser- 
vice from the appropriate trades council federations, 
if, in the exercise of their powers of local autonomy, 
any district committee decides to make the experiment. 





Industrial and Labour Information, the weekly organ 
of the International Labour Office at Geneva, states 
that the United States Department of Labour has 
issued a list of standard requirements for safety and 
health in manufacturing industries. The codes adopted 
under the National Industrial Recovery Act generally 
contain provisions requiring employers to provide sate 
and healthy conditions of employment. To assist 
the individual code authorities in meeting these require- 
ments, a committee on standards for safety and health 
for the purposes of the codes was appointed by the 
Secretary of Labour a few months ago. The minimum 
standards laid down by the Department are those 
approved by the committee. They cover the following 
points: Lighting ; ventilation, temperature, humidity 
and air space; sanitation; fire prevention and pro- 
tection; dust, fumes and gases; contact with 
poisonous or harmful materials or substances ; machine 
guarding; machines and hand tools; protective 
clothing against physical injuries; safeguarding of 
other working equipment ; housekeeping and operating 
rules; building equipment and construction; in- 
struction of employees; medical aid; physical ex- 
amination; and report of injuries. Similar lists of 
minimum standards for branches of industry other 
than manufacturing are to be available shortly. 


An Act establishing a new system of workmen’s 
compensation for accidents and industrial diseases 
in the Union of South; Africa provides that, within 
three months from the coming into force of the legis- 
| lation, every employer shall obtain, from a society or 
association or company licensed under the Act, a policy 
of insurance for the full extent of his potential liability. 
He must maintain the policy in force and it must 
cover the whole of his workers. Any infringement 
shall be punishable by a fine not exceeding 51. in respect 
of each uninsured worker or imprisonment for a period 
not exceeding six months. The obligation to insure 
does not extend to agricultural employers. The 
| Minister may exempt from the compulsion to insure 
| any employer or group of employers who may prove 
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that they have established and made provision for the 
maintenance of a fund for insurance against any 
liability under the Act. 


Insurance may only be contracted with a mutual 
association or society or company licensed by the | 
Minister. Any unlicensed association, whi h engages 
in the business of insurance of employers against their 
liabilities under the Act, shall be liable to a fine not 
exceeding 5i. in. respect of each workman insured. 
Licensed insurance societies or companies must provide 
the Commissioner with statistics and information 
showing, among other things, the ratio of expenses to 
benefits. 


In pressing the Government to bring about the | 
restoration of all wages cuts, the New Zealand Alliance 
of Labour drew attention to the effect the change would 
have on purchasing power. In reply, the New Zealand 
Employers’ Federation agreed that every increase in 
the purchasing power of the community was a step 
towards the restoration of the country’s prosperity. 
They considered, however, that the purchasing power 
of the community required to be considered as a whole, 
not in sections, and that to attempt to give one section 
an increase in purchasing power might have suc h 
repercussions that the aggregate purchasing power of 
the whole community would be reduced and not 
increased. The fall in price levels had completely 
upset all economic relationships, and a process of adjust 
ment had to take place until economic conditions settled 
down to a new price level and equilibrium was once more 
restored. New Zealand was obliged to adjust herself 
to world conditions, which were characterised at present 
by a greatly reduced price level, accompanied by 
increased purchasing power of money 


Meanwhile, according to the Christchurch Times, | 
there is evidence that the movement for restoration of | 
wages is gaining impetus. In addition to increases in 
wages granted in certain cases by private employers, 
over thirty local bodies in New Zealand have restored, 
either wholly or in part, the 10 per cent. reduction, 
imposed in 1931, by the General Order of the Arbitration | 
Court. 





THE BUELL PULVEX COAL- 
PULVERISING MILL. 


Ir will be readily admitted that the success of a| 
pulverised-fuel installation for boiler firing or metal 
lurgical heating is largely dependent upon the efficiency 
ind reliability of the pulveriser used. To secure these 
requirements, the initial cost must be reasonable, the 
mill must reduce the fuel to the necessary fineness with 
the least possible expe nditure of power, and the wearing j 





parts must be easily and quickly replaceable at a low | 
cost. Careful attention has been given to these points 
in the design of the Pulvex mill, which we illustrate 
on this and the opposite pages, and on page 414. | 
This mill is made for Messrs. Buell Combustion Com 
pany, Limited, 49, Moorgate, London, E.C.2, by their 
associated firm Messrs. Edgar Allen and Company, 
Limited, Imperial Steel Works, Sheffield, 9. 

The mill is shown, complete with its driving motor, | 
in Fig. 6, on page 414, and Fig. 7, on the same page, | 
shows it with the casing ope ned to give access to the | 


interior Sectional drawings showing the construction | 
are reproduced in Figs. 1 and 3, and Fig. 2 is a plan| 
showing the disposition of the parts. Referring first 
to Fig. 3, it will be seen that the mill consists of thre« 
main parts, viz., a feed hopper, a pulverising chamber, | 
and a separator mounted above the latter. Coal is| 
delivered into the hovper from an overhead bunker, 
ind is fed by a worm into the bottom of the pulverising 
chamber, The rate of feed is adjusted by varying the 
speed of the worm, the driving arrangements of which 
will be clear from an examination of Figs. 2, 3 and 8. | 
It will be seen from these that a Texrope drive is used 
to transmit power from the main driving shaft of the | 
mill to a P.L.V. variable-speed gear, the low speed | 
shaft of which is connected through a worm reduction 
gear to a shaft running along the side of the hopper, 
ind most clearly shown in Fig. 6. From this shaft, 
the drive is transmitted to whe worm by a chain shown | 
in Figs. 3 and 9, which also illustrate the ratchet | 
mechanism for driving an agitator located in the hopper | 
above the worm to prevent any caking or arching of the | 
coal. The thrust on the worm is taken on a ball thrust | 
bearing, shown in Fig. 3. A claw clutch, also shown in | 
Fig. 3, enables the drive to the worm to be disconnected | 
and the coal feed to be stopped without stopping the mill. | 
rhe pulverising chamber, which is roughly of | 
rectangular form, is of cast-iron lined, in the wearing 
zone, with chilled-iron plates. The fixings of these 
are designed so that they are not affected by the 


abrasive action of the powdered coal, and the plates | so that, in emergency, they could be replaced by plain | could be obtained from the manufacturers. 
a local foundry, which | deal later with the design of the rotor but, as 


can thus be easily removed when worn. It should 
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THE BUELL PULVEX COAL-PULVERISING MILL. 


CONSTRUCTED BY MESSRS. EDGAR ALLEN AND COMPANY, LIMITED, SHEFFI 
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iron castings obtained from 
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We shall 


shown 


aiso be mentioned that the liners are of simple form, | would give satisfactory service until further supplies | in Fig. 1, it is mounted on a tapered shaft running 1 
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two ball bearings, and directly coupled to the driving 
motor. This, in the mill illustrated, is of 25 h.p., and 
runs at 3,000 r.p.m. The two ball bearings, it will be 
noticed in Fig. 1, are mounted in a single housing, 
and labyrinth packing glands are provided to ex- 
clude coal dust. The rotor runs in a chamber 
formed of chilled-iron blocks and plates arranged in 
« form similar to a fan casing, except that there is 
ample clearance between the rotor and the casing. 
\s shown in Figs. 3 and 7, a tangential passage leads 
from the casing to a vertical tapered trunk forming 
part of the separator. It will be clear that with the 
irrangement described, the coal entering at the bottom 
of the pulverising chamber will be picked up by the 
rotor blades, carried round the rotor casing and pro- 
jected into the vertical trunk, being broken up by 
violent contact with the walls. The inner surface of 
the vertical trunk is protected from wear by chilled- 
iron blocks shown in Fig. 3. It may be mentioned here 
that any tramp iron delivered to the pulverising 
chamber with the coal will be thrown off tangentially 
ind retained in a special pocket provided, which is 
fitted with a door through which the metal may be 
cleared at intervals. In installations of sufficient mag- 
nitude to justify the expenditure, however, the coal 
vould be passed over a magnetic separator before 
entering the feed hopper. 

The air carrying the pulverised fuel to the burners 
enters the pulverising chamber through an opening 
shown on the left in Fig. 3, and also visible in Fig. 7. 
It passes up the vertical trunk, above referred to, 
carrying the coal in different states of subdivision with 

Above the outlet of the trunk is a horizontal 
chilled-iron deflector plate, on to which the coal and 
ur are projected, and from this plate the larger particles 
fall back into the lower part of the separator, whence 
they are returned to the pulverising chamber through 
iteral passages shown in Fig. 1. The deflector plate, 
‘is shown in Fig. 3, is surrounded by a flanged plate 
which directs the stream of air and coal from the 
deflector plate in a downward direction, after which 
' passes upwards to the outlet. It will be obvious 


that the fineness of the final product is dependent upon 
the upward velocity of the air, and this is regulated, 
ind the degree of fineness controlled, by a pair of 


idjustable vanes. 
s} 


, With the vanes in the position 
1own in Fig. 3, the passage to the outlet would be 
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largely obstructed, giving low air velocities and an 
extremely fine product. As the vanes are moved out- 
wards, however, the obstruction becomes less, the air 
velocities higher, and the pulverised coal delivered 
coarser. Control of the air delivered to the burners 
is provided by a by-pass connection between the air 
inlet and the pulverised-coal oytlet of the mill. 

Some interesting features have been introduced 
into the design of the rotor for the purpose of prevent- 
ing the wear of the bolts securing the beaters. Referring 
first to Fig. 5, it will be seen that the rotor disc, which 
is of 40-ton carbon steel, is secured to a hub, keyed on to 
the shaft, by means of shearing pins and is locked in 
position by a large conical nut, the thread of which is 
such that it is self locking during rotation. To carry the 
beaters, of which there are 10 in the machine illus- 
trated, slotted forks are fitted over the disc, each fork 
being secured by a ground and fitted pin and a counter- 
sunk rivet. The beaters are in the form of rectangular 
plates of nickel-chrome steel, heat-treated to give a 
tensile strength of 100 tons per square inch, and fit 
into slots formed in the ends of the forks in a direction 
parallel to the axis of the rotor shaft. Each beater 
plate is drilled with a recessed hole and a special bolt 
of nickel-chrome steel, heat-treated to give a tensile 
strength of 65 tons to 70 tons per square inch, passes 
through this hole and two corresponding holes in the 
end of the fork, as will be clear from Fig. 4. It should 
be noted that the part of the shank of the bolt on the 
right in Fig. 4 is of larger diameter than that on the 
left, the two diameters being joined by a conical portion, 
on which is fitted a loose washer with a correspondingly 
coned hole. This washer fits into the recess formed in 
the beater plate, thus giving a good bearing on the 
latter and holding it securely when the left-hand nut 
is tightened up. Additional security is, of course, 
provided by the right-hand nut, and both are fitted 
with locking plates to prevent them from slacking 
back. To protect the nuts from abrasion, steel 
shrouding plates are screwed on to the hub on each 
side, one pair extending beyond the outer ends of the 
forks holding the beaters, and the other pair terminating 
just clear of the inner edges. Owing to the symmetry 
of the rotor in the plane of rotation, it is possible to 
equalise the wear on the beater plates by reversing 
the position of the rotor on the shaft. Generally, a 
spare rotor would be kept, and this could be placed 
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in position by one man in 10 minutes, but in this 
case also it would be possible, in emergency, to employ 
mild-steel plates, made locally, for the beaters. 

Numerous doors with quick-release fastenings are 
provided on the pulveriser for inspection purposes, as 
can be seen in Figs. 6 and 7. In the case of the pul- 
verising chamber, there is a hinged door, covering the 
whole of one side, and kept closed by clips and bolts. 
By slackening the latter, the clips can be swung clear 
and the door opened to give access to the whole of 
the interior, as shown in Fig. 7. On the separator, 
doors are provided to enable the worn parts to be 
withdrawn and renewed without dismantling the rest 
of the separator, and on the feed hopper a door with 
quick-release fastenings is provided, so that the coal 
can be easily cleared to give access to the worm, if 
necessary. 

As above mentioned, the mill illustrated is driven 
by a 25-h.p. motor running at 3,000 r.p.m. Its 
capacity is from 440 Ib. to 2,240 lb. per hour, crushed 
so that 80 per cent. passes through a 200-mesh B.S. 
sieve, with not more than 5 per cent. residue on a 
100-mesh B.S. sieve. Two smaller and one larger 


TaBLE I. Prowimate Analyses of Coal. 


As Air 
Received Dried. 
| } 
| Per cent. | Per cent 
Free Moisture 3-1 | 
Inherent moisture | 1-5 | 1-6 
Volatile matter 11-8 12-2 
Fixed carbon 78-2 | 80-6 
Ash 5-4 5-6 
100-0 100-0 
Sieving Analysis of Coal, 


TABLE IT. 


Sieved Fractions. Cumulative Fractions. 


Per cent Per cent 

Above 60 mesh 0-3 Above 60 mesh 0-3 
Between Passing 

60 and 100 mesh 2-0 60 mesh 00-7 

7 . wae os 4-9 100 07-0 

«| Bee aw 7°6 150 2-8 

200 ,, 270 17-5 200 85-2 

Passing 270 mesh 67°7 270 67-7 


' ' 

size mills are made, the latter being driven by a 40-h.p. 
motor running at 1,500 r.p.m., and having a capacity 
ranging from 1,760 lb. to 3,360 lb. per hour to the 
fineness specified above. The two smaller mills are 
driven by 7-h.p. and 11-h.p. motors, respectively, both 
running at 3,000 r.p.m., and the capacities are 50 Ib. 
to 370 lb. per hour, and 220 Ib. to 740 lb. per hour. 

In conclusion, it may be of interest to give particulars 
of some tests made on one of the mills of the size dealt 
with above, which is known as Model C. In these 
tests, the air used was passed through an oil-fired 
heater with a cold-air inlet on the delivery side of the 
heater, so that the air temperature could be adjusted. 
The pulverised-coal main from the mill was connected 
to a Cyclone separator, the coal dust collected in this 
being delivered into a hopper and thence into a bag, 
while the air leaving the Cyclone was passed through 
an electrical precipitator, and thence to the atmosphere. 
The coal used, known as F.S. 8/32, was a rough slack 
ranging from }-in. pieces to fine dust, and composed 
mainly of bright coal practically free from shale. The 
coal was brittle and fairly easily powdered. The 
proximate analyses are given in Table I above. 

The calorific values calculated from the proximate 





412 


analyses were 14,100 B.Th.Us. per lb. as received, and | 
14,500 B.Th.Us. per Ib. air dried. 

Of the pulverised coal from the mill, about nine 
parts were retained by the Cyclone and one part by | 
the electrical precipitator. The sieving analysis was 
as shown in Table II, page 411. 

The dust collected by electrical precipitation was | 
examined under the microscope and found to be | 
extremely fine, the largest particles having a diameter 
of 20 microns. All this coal dust passed through a 
270-mesh sieve, and allowing for this, the total per 
centage passing the 270-mesh sieve was 70-9. The 
energy consumption was 15-49 kWh. per ton pulverised, 
and the air used was 0-62 lb. per lb. of coal, while the | 
percentage of the theoretical combustion air delivered | 
by the pulveriser was 6-2. In addition to the low 
power consumption mentioned, an interesting feature 
of the tests is the reduction in the amount of primary 
air supplied by the pulveriser, this being an important 
point in the operation of unit-firing mills. 





CONTRACTS. 
The London County Council, at their meeting on 
Tuesday, October 16, were recommended to accept the 
tender of Messrs. Hottoway Brotuers (Lonpoy), 
Limirep, 157, Millbank, S.W.1, for the reconstruction 
and widening of Chelsea London. Amount 
110.7362 


Srichwe 
| 
Messrs. NUNAN AND Stove, Liurrep, 2, Clifton- | 
street, Glasgow, C.3, have secured from Measrs. John | 
Brown and Company, Limited, the order for their Nunsto | 
fire and washing deck-hose couplings for use on the new | 
Cunard-White Star liner Queen Mary. 
Messrs. Kryn anv Lany (1928), Loiwrrep, Coborn | 
Works, Letchworth, Herts, have in hand steel — 
for 100 of the new locomotives which constitute a portion | 
of the extensive locomotive-building programme recently 
embarked upon by the London Midland and Scottish | 
Railway Company These castings represent a total | 
weight of 2,000 tons, and about one-third will be made | 
of K.L Stronger Steel 


Ransomes, Sims ano Jerrerres, Lirrep, 
Orwell Works, Ipswich, have received an order for 
additional chassis for electric trolley omnibuses from the 
Muni ipality of Georgetown, Penang The firm has/| 
previously supplied trolley omnibuses to this municipality. 


Mr SSR 
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Technischen Hochachule, Aachen No. 14. 1934. Ber- | 
lin Julius Springer. [Price 6-75 marks.) 

Vinutes of Proceedings of the Punjab Engineering Con 
areas, Lahore, 1934 Vol xxii Punjab 
Engineering Congress 

Ministry of Public Works, Egypt. Physical Department 
Meteorological Report for the Year 1931. 
Government Preas. [Price P.T. 40.) 

Smithsonian Miscellaneous Collections. Vol. 92, No. 8 
Samuel Pierpont Langley By C. G, Anpor. 
ton Smithsonian [natitution 

United States Department of the Interior. Geological 
Survey Water Supply Paper No. 658 The Indus 
trial Utility of Public Water Supplies in the United 
States, 1932. By W. D. Cotums, W. L. LAMAR, and 


edition 
Processes, Limited 
Kelly's Directory of the 


Institut an der 





Lahore 


Cairo 


Washing 


kk. W. Lour [Price 15 cents Water-Supply Paper 
No. 738. Surface Water Supply of the United States 
1932 Part 12 North Pacific Slope Basins. B 


Snake River Basin. [Price 15 cents.] Water-Supply 
Paper No. 740 Surface Water Supply of Hawait, | 
July 1, 1931, to June 30, 1932 [Price 10 cents.) 





Geological Survey Bu'letin No. 850. Quicksilver | 
Deposits of South-Weatern Oregon By Francis G 
Wetts and Aaron C. Waters Price 30 cents.) 


Circular No. 10 The McCoy Mining District and 
Gold Veins in Horse Canyon, Lander County, Nevada 
By F.C. Scwraper. Washington : Superintendent of 
Documents 

Hetch Hetchy lt: Origin and History By M. M 
O'Suavennessy. San Francisco: J. J. Newbegin. 








GENERATION oF Evecrricrry tx Great Brirary. 
During the first eight months of 1934 the total amount 
of electricity generated by authorised undertakers was 
9.731 million units, as compared with 8,336 million 
units in the corresponding period of 1933. The difference 


of 1,395 million units represents an increase of 16-7 
per cent 





ENGINEERING. 





TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are given. Further details may be obtained on applica- 
tion to the Department, the reference numbers appended 
being quoted in all cases 

Cylindrical Mild-Steel Tank to hold 250 tons of fuel 
oil, also 260 ft. of 5-in. black w.i. flanged piping, and 
240 ft. of 3-in. armoured flexible oil hose with flanged 
couplings. Egyptian Irrigation Department, Khartoum ; 
December 3. (G.Y. 14,340.) 

Water-Softening Plant 
Harbours Administration ; 


South African Railways and 
November 26. (G.Y. 14,342.) 

Balances and Instruments. 82 chemical balances (B.Y.- 
7,895) and 8 reversible levels, 25 drawing-instrument 
sets, 27 wall clocks, 20 stop watches and 40 electrically- 
wound clocks. (B.Y. 7,896.) Egyptian Ministry of Public 
Works ; November 29. 

Tools. 2,000 pointed shovels, 300 coal shovels, 8,000 
hack-saw blades, and 4,500 drill bits. Viagao Ferrea do 


| Rio Grande do Sul, Porto Alegre, Brazil ; November 26. 
| (G.Y. 14,354.) 


Turbo-Generator and Boiler. A 12,500-kW steam turbo- 
alternator delivering current at a voltage range from 
6,000 to 6,600 at 50 cycles. Also a water-tube boiler 
with superheater, economiser, &c. Municipality of Port 
Elizabeth, South Africa ; November 22. (A.Y. 12,678.) 

Lead Acid Secondary Cells, two-volt, 40 ampere-hour 
(200 cells). New Zealand Post and Telegraph Depart- 
ment, Wellington ; December 5. (A.Y. 12,687.) 

Hollow Drill Steel, 4,000 Ke., best quality, for rock 
drills. Viagao Ferrea do Rio Grande do Sul, Brazil; 
November 5. (G.Y. 14,384.) 

Weaving Machinery and Accessories required for the 
weaving school of Mehalla Kebir. Gharbia Provincial 
Council, Tanta, Egypt ; November 10. (F.Y. 2,139.) 

Wheel Lathes (two) for I-m. gauge wagon wheels. 
Argentine State Railways, Buenos Aires ; November 8. 
(A.Y. 12,693.) 

Electrical Instruments, including oscillographs, wireless 
testing and measuring instruments, and _ telegraph 
apparatus for the Royal School of Engineering, Giza. 
Egyptian Ministry of Education, Giza; November 8. 
(A.Y. 12,694.) 

Machine Tools and Electro-Plating Equipment for the 
workshop of the new electrical laboratory of the Roval 
School of Engineering, Giza. Egyptian Ministry of 
lucation, Giza ; November 8. (Ref. No. A.Y. 12,695.) 

Boring Machine for boring and machining locomotive 
and other machine parts. Argentine State Railways, 
Buenos Aires; December 5. (A.Y. 12,696.) 

Electric Cranes (two), respectively of 3 tons to 5 tons, 
and 8 tons to 10 tons lifting capacity. The Director of 
Customs and Excise, Bagdad, Iraq; November 390, 
(A.Y. 12,698.) 

Street-Liqght Number Plates, with cast-iron frames and 
fittings. Cape Town Electricity Department Novem- 
ber 7 (G.Y. 14,391.) 

Weldless Tubes, galvanised steel, 141,250 m., also 
.970 m. of black-steel weldless tubes, in various sizes 
Argentine State Oilfields, Buenos Aires ; 
(G.Y. 14,392.) 

Water-Softening Plant to treat 2,500 gallons per hour 
of boiler feed water. Rand Water Board, Johannes- 
burg: November 6. (G.Y. 14,399.) 





37 
up to 1 in 
November 8 


Centrifugal Pumping Sets (two), direct-current, 
motor-driven, medium.-lifting, for Kafr E] Elou Water- 
works. Egyptian Ministry of Publie Works, Cairo ; 
November 12. (G.Y. 14,400.) 

Electricity-Generating Plant. Two 100 kVA hydro-elec- 
tric sets, a 100 kVA thermal! electricity-generating set, a 
control switchboard with 300-kVA capacity, and tools 

Argentine Ministry of Public Works, 
November 30. (AY. 12,704.) 

Machine Tools (94 items) and electrical and other 
workshop equipment for 16 trade schools. Egyptian 
Ministry of Education ; November 8. (A.Y. 12,705.) 

Galvanised Sheets, plain and corrugated, and ridgings. 
Indian Stores Department, New Delhi; November 7. 
(G.Y. 14,393.) 

Copper Conductors, hard-drawn, high-conductivity. 
Indian Stores Department, New Delhi ; November 12. 
(G.Y. 14,394.) 


Fire-Extinguishing Pump, light-weight. portable, cen- 
trifugal-type, motor-driven, for Edfu Power Station. 
Egyptian Ministry of Public Works, Cairo ; November 3. 
(G.Y. 14,397.) 

Valves and Cocks, iron, steel and brass (2,500 items). 
Argentine State Oilfields, Buenos Aires; November 9. 
(G.Y. 14,396.) 

Cables. 
armoured and water-proofed. 
Department ; November 21 


and accessories 
Buenos Aires ; 


lead-sheathed, steel-tape 
Cape Town Electricity 
(A.Y, 12,701.) 

electric clock, 
Indian Stores 
(A.Y. 12,702.) 


paper-insulated, 


Fire-Alarm Equipment, including 
indicators, alarm switches and bell. 
Department, New Delhi ; November 7. 


Steel Doors.—A firm in Hong Kong is desirous of 
receiving quotations from United Kingdom makers of 
hospital steel doors and frames. (G.Y. 14,326.) 

Black-Plates.—A firm in Bale desires to receive quota- 


tions from United Kingdom manufacturers of black- 


plates for use in the sheet-metal, domestic-utensil and 
stamping industries. (G.Y. 14,372.) 









































































































































(OcT. 19, 1934. 


PERSONAL. 

Mr. H. E. Mivetey, M.A., M.Inst.C.E., has joined thx 
board of directors of Messrs. The Brush Electrical Engi 
neering Company, Limited, Faleon Works, Lough 
borough. 

The offices, library, &e., of the Royal 
Socrety or Arts have been removed to 16, 
Terrace, Edinburgh. 


SCOTTISH 


Roy al 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Tron and Steel.—The extent to which steel production 
ebbed during the summer months is reflected in th: 
last statistics. During August (the latest month for 
which official figures are available) this area turned 
out 86,200 tons, as compared with 103,500 tons in July, 
and 79,000 tons in August last year. During September 
and the current month, the position has steadily improved. 
While overseas requirements show little change, consump- 
tion on home account is steadily rising. More furnaces 
have been brought into operation. Additional shifts 
are being worked in order to expedite delivery. Forward 
business in both basic and acid materials is considerably 
larger than a few weeks ago. The market for hot and 
cold-rolled strip is extending. One of the biggest strip 
mills in this country is operating at a Sheffield works at 
practically the full capacity of 1,500 tons per week. Th: 
rolls in the mill are capable of handling strip at the rat« 
of 2,000 ft. per minute. Rolling mills, forges, pres 
shops, and billet mills are working to recent pressure. 
The scrap market has developed no new features. Sale 
of basic and acid scrap are somewhat restricted. Pros 
pects, however, are bright. Inquiries—some for heav) 
tonnages—are in circulation in greater numbers. Mixec! 
conditions prevail in the heavy-machinery and engineering 
branches. Activity is more pronounced in the production 
of shipbuilding steel, forgings, and castings, and larg: 
hollow forgings and boiler drums for electrical and oil 
refining purposes. Railway rolling stock demands 
are not impressive. The continued absence of large-scak 
orders on overseas account is keenly felt. Firms produc 
ing all kinds of electrical equipment are satisfactorily 
employed. The call for automobile steel, crankshafts, 
gearboxes, clutch plates, and other fittings, has been 
fully maintained. The aircraft industry is also a good 
customer in similar products. The tool trades mak« 
headway. Sheffield has recently supplied file-making 
machines to Russia. Makers of magnets and magnet 
steel are enjoying active conditions. 

South Yorkshire Coal Trade.—The coal market has 
several bright features. The home demand shows 
definite signs of revival, while slightly increased busines: 
is reported on overseas account. There is an active 
call for steam coal, and in some instances difficulty is 
experienced in coping with contracts. Industrial con 
cerns are also buying freely of other grades of fuel 
Electricity undertakings and gas-making concerns aré 
better customers. The textile trades and brick-making 
plants are consuming bigger tonnages of smalls. House 
coal sales do not improve at the rate desired. Coke 
for central heating purposes shows improvement. 
Foundry and furnace coke are in steady request. Gas 
coke is strong. Quotations are: Best branch hand 
picked, 248. to 26s.; Derbyshire best house, 20s. to 22s. ; 
Derbyshire best brights, 17%. 6d. to 19s.; best screened 
nuts, 16s. 6d. to L7s. 6d.; small screened nuts, 15s. to 
16s.; Yorkshire hards, 16s. 6d. to 178s.; Derbyshire 
hards, 16s. 6d. to 17s.; rough slacks, 8s. to 98.; nutty 
slacks, 78. to 8s. 6d.; smalls, 5s. 6d. to 6s. 6d. 











Lioyp’s ReotsTer Starr Association.—The fifteenth 
session of the Staff Association of Lloyd’s Register was 
inaugurated on Thursday, October 11, by a lecture 
delivered by Lt.-Col. L. V. Stewart Blacker, O.B.F.. 
F.R.G.8S., entitled “Flying over Mount Everest.” 
Col. Blacker dealt in an interesting manner with the 
Westland machines and the Bristol Pegasus super 
charged engines used in the Houston Expedition of 1933, 
explained the preparatory work necessary for the 
flights, &c., and showed, by means of lantern slides. 
some of the remarkably fine infra-red and other photo 
graphs taken of Everest and other Himalayan peaks 
The chair was taken by Sir 8S. George Higgins, C.B.E 
Chairman of Lloyd’s Register. 


LAUNCH oF PortTuGUESE StLoor “ Bartotomeu Das.’ 

-The Bartolomeu Dias, the second of the two first- 
class avisos (sloops) which Messrs. R. and W. Hawthorn, 
Leslie and Company, Limited, are building to the order 
of the Portuguese Government, was launched on 
October 10 from the Hebburn-on-Tyne shipbuilding yard 
of the firm. The vessel, which has been specially designed 
for service in the Portuguese colonies, has an overall 
length of 338 ft. 6 in., an extreme breadth of 43 ft., and 
a depth, to the upper deck, of 20 ft. 3 in. The main 
armament, which is supplied by Messrs. Vickers-Arn 
strongs, Limited, comprises four 120-mm., (4-7-in.) guns, 
two of which are superimposed, while the anti-aircraft 
| armament consists of two 76-mm. (3-in.) guns and four 
40-mm. pom-poms. Two depth-charge throwers are 





fitted, and the vessel is also arranged as a mine-layer 
and carries 40 mines. Moreover, arrangements are made 
for launching and recovering a seaplane, which is carried 
on the forecastle deck. The propelling machinery, which 
has been constructed by the builders, comprises a two- 
| shaft arrangement of geared turbines of the Parsons typ« 

| Steam is supplied by two oil-fired water-tube boilers 
of the three-drum small-tube type, designed for a working 
| pressure of 300 Ib. per sq. in. The Bartolomeu_Dias 
lis the fourth vessel which Messrs. Hawthorn, Lesli: 
| have built for the Portuguese Government, in connection 
'with their reconstruction programme. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Scottish Steel Trade.—A good steady trade continues 
to be done in Scottish steel, and producers report a 
fairly good weekly output. Although the requirements 
( the shipbuilding industry have not expanded very 
much of late, the demand for steel for general purposes | 
is very well maintained, with home consumers still the 
most prominent buyers. Export business has not 
improved to any noticeable extent, but the weekly | 
shipment of steel products is in the neighbourhood of 
two or three thousand tons at the present time. In the | 
black steel sheet trade there has been little change since 
last week, but makers are doing a very satisfactory business 
on home account. The gradual improvement in the 
trade of Britain in some directions is reflected in the 
demand for steel sheets, and quite large tonnages are 
being delivered to motor-car manufacturers and drum | 
makers at the present time. Galvanised varieties, 
however, are still very slow of sale, and export orders 
are of very little account. Prices are unchanged and are 
as follows :—Boiler plates, 9/. per ton; ship plates, 
8i. 15s. per ton; sections, 81. 7s. 6d. per ton; black- | 
steel sheets, $ in., 82. 10s. per ton, and No. 24 gauge, in 
minimum 4 ton-lots, 101. 10s. per ton; and galvanised 
corrugated sheets, 131. per ton, in minimum 4-ton lots, 
all delivered at Glasgow stations. 
Malleable-Iron Trade.—The malleable-iron trade of 
West of Scotland is still in rather a poor state and 
only a limited tonnage is being specified by consumers. | 
With the current demand showing no improvement, 
short-time working continues at the works. In re-rolled 
steel bars the conditions are no better, and outputs are 
ona small scale. Continental competition is still serious 
and local makers have much difficulty in picking 
up sufficient orders to keep even a portion of their 


Fishery Board, opposed interference with the Mining 
Company, declaring that they should give every assistance 
to the new industry. The chairman of the Board, 
General John Vaughan, said that the gold mining com- 
pany had sent a representative who had arranged to 
construct proper catch pits to stop river pollution. 

Welsh Bridge Schemes.—In connection with the scheme 
for a new bridge over the River Towy at Carmarthen 
| town, the recent fatality, as the result of a lorry crashing 
through the railings of the temporary bridge into the 
river below, has caused steps to be taken to prevent 
pedestrians using the temporary bridge. They are 
required to use the old bridge until its demolition, 
pending which a footway for pedestrians only is proposed 
to be added to the temporary bridge. These proposals 
have been discussed with the Ministry of Transport. 
Discussions are taking place between the Carmarthen- 
shire County Council and the Glamorgan County Council 
regarding a scheme for widening Loughor Bridge, which 
{crosses the Loughor estuary, and is constructed of 
reinforced concrete on piles of the same material. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—There is little Cleveland 
pig-iron available for the market. The output is absorbed 
as it becomes available for distribution, and stocks 
are at a very low ebb. Home consumption is increasing 
a little, and deliveries continue to go steadily to Scotland, 
while some slight expansion in inquiries from abroad is 
reported. Lronmasters hope to make further considerable 
contracts with firms beyond the Tweed, though home 
and foreign competition for Scottish trade is as keen 





the 


plant in operation. The following are the current |as ever. Values are steady and firm. Quotations for 
market quotations :—Crown bars, 9/. 15s. per ton|shipment overseas continue irregular after indivdual 
for home delivery, and 9/. 5s. per ton for export; and | bargaining, but are less weak than they have been. For 


| other than export trade fixed minimum delivery prices 
remain on the basis of No. 3 g.m.b. at 67s. 6d. for local 
consumption, 69s. 6d. for supply to areas outside the 
Tees-side zone, 67s. 3d.to' Falkirk, and 70s. 3d. to Glasgow. 

Hematite.—Conditions in the East Coast hematite 
branch continue to improve gradually. Accumulations 
|at makers’ yards are far from heavy and are steadily 
| drawn upon to meet the requirements of customers. Local 
| consuming works are taking increasing supplies, deliveries 
to the Sheffield district are maintained on a substantial 
| scale, and parcels are still going to South Wales. Conti- 
nental demand promises to expand, and overseas ship- 
| ments this month are expected to be considerably larger 
| than the light loadings in September. Cargoes are going 
|to Germany, Italy and Roumania. Export prices are 


re-rolled steel bars, 8/. 128. per ton for home delivery 
and 7/. 108. per ton for export. 

Scottish Pig-Iron T’'rade.—A very satisfactory business 
is general in the Scottish pig-iron trade at the present 
time, and while makers would be pleased to welcome an 
increase in dealings, the current output is considered 
ry good at the moment. The demand for hematite 
and basic iron is well maintained, while that for foundry 
grades is again improving. The number of furnaces in 
blast is unchanged at 15. To-day’s market prices are 
as follows :—Hematite, 71s. per ton, delivered at the 
steel works ; and foundry iron, No. 1, 728. 6d. per ton, 
and No. 3, 70s. per ton, both on trucks at makers’ yards. 





ve 


| 








| 
}not easily ascertained, but are stated to be firmer. 
| Delivery prices for other trade are ruled by No. 1 grade 
of iron at 69s. for use at Tees-side works, 71s. delivered 
|to Durham and Northumberland, 75s. to 78s. delivered 
to various parts of Yorkshire, and 75s. delivered to 
Scotland. 

Foreign Ore.—Consumers of imported ore claim that 
they can make prompt purchases on terms that have been 
accepted for some considerable time, but merchants are 
holdmg out firmly for advanced figures for supply over 
periods next year. The recognised market values of 
best rubio remains at 17s., c.i.f. Tees, for prompt business. 

Ironstone Miners’ Wages.—At a conference of Cleve- 
| land ironstone mine owners’ and men’s representatives, 
held this week, an agreement was reached whereby the 
employees receive an advance of 2 per cent. in wages 
from the 22nd. 

Blast-Furnace Coke.—Durham blast-furnace coke 
makers are well placed as regards orders and adhere 
firmly to quotations at the equivalent of good medium 
qualities at 20s. delivered to Tees-side works. 

Manufactured Iron and Steel.—The aggregate tonnage 
output of semi-finished and finished commodities is 


NOTES FROM THE SOUTH-WEST. 
CarpirrF, Wednesday. 
Wye Catchment Scheme.—There little doubt 
that there will be a very keen contest, before the Ministry 
of Agriculture and Fisheries’ Inspector, at the special 
nquiry to be held at Monmouth on October 24 into the | 
scheme of the Wye Catchment Board for clearing the River 
Wye between Monmouth and Bigsweir to prevent flood- 
ing, which has been so serious at Monmouth in times of 
heavy rainfall. The Wye Catchment Board are of 
opinion that by cutting rocky ledges and other obstruc- 
tions in the river between Monmouth and Bigsweir, | 
where the river becomes tidal, the banking up of the 
water, which caused the floods, would be prevented. 
lhe proposal includes the removal! of all forms of obstruc- 
tion to the free flow of the river, including bushes and 
s from the banks. The Wye is a celebrated salmon 
and trout stream, and fishing interests, represented by | 
the Wye Board of Conservators, claim that the Wye 
would become merely a drain, losing its character as one 
most beautiful rivers of England and Wales. The 
t would be to destroy very valuable fisheries and to 
inish tourist traffic, while there would be injury also 
) agricultural interests. While the Town Council of 


seems 





ur 


Monmouth support the scheme, nearly all the other| heavy and promises to continue so, as manufacturers 
public bodies, especially those of Herefordshire, Brecon- | of nearly all descriptions of material have good order 
shire and Radnorshire, will appear as opponents to the | books, and buyers are more in evidence than of late. 
scheme, which is estimated to cost 36,000/., and would | The principal market quotations for home trade stand at : 
ive considerable employment in the district. Common iron bars, 91. 12s. 6d.; packing (parallel), 81. ; 

River Teify Estuary—A great deal of interest is | packing (tapered), 10/.; steel billets (soft), 51. 12s. 6d. ; 


steel billets (medium), 71. 2s. 6d.; steel billets (hard), 
71. 12s. 6d.; iron and steel billets, 111. 10s. ; steel ship 
plates, 81. 15s.; steel angles, 81. 7s. 6d.; steel joists, 
81. 15s.; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons and over, and 9. for smaller lots; and 
fish plates, 121. 10s. Black shects (No. 24 gauge) are 
101. 10s. for delivery to home customers, and 91. 5s. 
f.0.b. for shipment abroad; and galvanised corrugated 
sheets (No. 24 gauge) are 131. for delivery to home 
customers, and 111. 5s. f.o.b. for shipment overseas. 
Scrap.—Heavy steel scrap is in increasing demand, 
and as supply is inadequate to needs the price tends 


being taken in South Cardiganshire and North Pem- 
brokeshire as to the purpose of expert examination of 
River Teify estuary. It seems that engineers 
and other experts have been observed engaged in 
surveying the estuary, taking samples of sand and soil 
n the shores, and making various observations. No 
*Xplanation has been given. The Teify enters Cardigan 
B and although it is not far from Fishguard, there 
* very little shipping interest, only small craft entering 
river and going up as far as the town of Cardigan. 
surroundings are very beautiful and capable of | 
pment as a holiday resort. 


Oil from Coal Scheme—It is announced that the | upwards. Buyers offer 50s. freely, but merchants are 
National Oil and Coke Company, Limited, propose t0 | selling sparingly and will not commit themselves exten- 
ike an early start with their plant for extracting oil | sively ahead at that figure. There is rather more business 


" in heavy cast iron and in machinery metal at prices 
that have ruled of late. There are no new features in 


other branches of the scrap trade. 


Welsh coal on a site of 54 acres near Cardiff Docks. 
company, it is stated, intend to erect only one 
for the present, but have provided for the erection 
e additional retorts as required. It is understood 
hey are assured of a good market, not only for the 
xduced, but also for the smokeless fuel that would 
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INDUSTRIAL Gas SHowrooms, LiverPoor.—The new 
industrial demonstration laboratory and showrooms of 
the Liverpool Gas Company were formally opened on 
October 16 by Dr. L. Burgin, Parliamentary Secretary 
to the Board of Trade. These constitute a portion of a 
national scheme established by the gas industry for the 
two-fold purpose of assisting industrialists in their 
problems and co-ordinating research in gas apparatus for 
industrial use, 


hing versus Gold Mining.—Representations have 
made by the local Fishery Board to the Hilleide 
ng Company of London, who have taken over several 
tnines in Merioneth. The question was that all steps 
| be taken to safeguard the streams from pollution 
z gold-mining operations. Dr. Jones, of Dolgelley, 
) represented the Merioneth County Council on the 
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NOTICES OF MEETINGS. 


Nortu-East Coast Institution oF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Literary and 
Philosophical Society’s Rooms, Westgate-road, New- 
castle-upon-Tyne. Annual General Meeting. (i) Presi- 
dential Address, by Mr. J. T. Batey. (ii) Film: ** Build- 
ing and Launching of Cunard-White Star Liner Queen 
Mary.” Tees-Side Branch: Thursday, October 25, 
7.30 p.m., Cleveland Scientific and Technical Institution, 
Corporation-road, Middlesbrough. Inaugural Meeting. 
(i) Address by the Branch Chairman, Mr. P. A. R. Leith. 
(ii) Address by the President of the Institution, Mr. J. T. 
Batey. 

INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6.45 for 7.15 p.m., The Connaught Rooms, Great Queen- 
street, W.C.2. Institution Annual Dinner. North- 
Western Branch: Wednesday, October 24, 7 p.m., 
Central Library, St. Peter’s-square, Manchester. si 
Visit to a West African Gold Mine,” by Mr. G. E. 
Windeler. Yorkshire Branch : Wednesday, October 24, 
7.30 p.m., Grand Hotel, Sheffield. “‘ The Application of 
~— Anti-Friction Bearings to Steel Mills,” by Mr. 
E. H. Doughty. Institution : Friday, October 26, 6 p.m., 
Storey’s-gate, S.W.1. General Meeting. Twenty-First 
Thomas Hawksley Lecture: “The Green Plant as 
Agricultural Engineer,”’ by Professor Sir Frederick W. 
Keeble. 

Institute oF Metaus.—Sheffield Local Section: To- 
night, 7.30 p.m., The University, St. George’s-square, 
Sheffield. Chairman’s Address: ‘ Some Manufacturing 
Faults and Other Defects in Extruded Lead Products,” 
by Mr. Kenneth Gray. Birmingham Local Section : 
Thursday, October 25, 7 p.m., James Watt Memorial 
Institute, Birmingham. Open Discussion on ‘‘ The 
Production of Brass Ingots.” 
or EvectricaL ENGiInerers.—North- 
Eastern Centre : Monday, October 22, 7 p.m., Armstrong 
College, Newecastle-upon-Tyne. Chairman's Address 
by Mr. L. E. Mold. EHast-Midland Sub-Centre : Tues- 
day, October 23, 6.45 p.m., Loughborough College, 
Loughborough. ‘ Generation, Distribution and Use of 
Electricity on Board Ship,” by Messrs. C. W. Saunders 


INSTITUTION 


and H. W. Wilson and Dr. R. G. Jakeman. North 
Midland Centre : Tuesday, October 23, 7 p.m., Queen’s 
Hotel, Leeds. Chairman’s Inaugural Address, by 


Professor E. L. E. Wheatcroft. North-Western Centre : 
Tuesday, October 23, 7.30 p.m., Engineers’ Club, Albert- 
square, Manchester. Chairman’s Address, by Mr. G. A. 
Cheetham. Scottish Centre: Tuesday, October 23, 
7.30 p.m., The Institution of Engineers and Shipbuilders 
in Scotland, 39, Elmbank-crescent, Glasgow, C.2. 
Ordinary Meeting. Chairman’s Inaugural Address, by 
Professor F. G. Baily. Institution: Thursday, Octo- 
ber 25, 6 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Presidential Address, by Professor W. M. Thornton. 
Irish Centre (Dublin): Thursday, October 25, 6 p.m., 
Trinity College, Dublin. Chairman’s Address, by Mr. 
R. G. Allen. West Wales (Swansea) Sub-Centre : Thurs- 
day, October 25, 6.30 p.m., University College, Singleton 
Park, Swansea. Chairman’s Address, by Mr. R. G. 
Isaacs. 

INSTITUTION OF Civil ENGINEERS. 


-Birmingham and 


District Association: Tuesday, October 23, 6 p.m.,, 
James Watt Memorial Institute, Birmingham. Ordinary 
Meeting. Chairman’s Inaugural Address, by Mr. C. H. 
Bailey. Manchester and District Association: Wednes- 


day, October 24, 6.45 p.m., Manchester Litorary and 


Philosophical Society, 36, George-street, Manchester. 
“Chemical Consolidation of Ground,’ by Mr. H. J. B. 
Harding. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 


ScoTLanD.—Tuesday, October 23, 7.30 p.m., 39, Eln- 
bank-crescent,’ Glasgow, C.2. General Meeting. ‘‘ Back- 
ing of Propellers,” by Mr. J. F. C. Conn. 
INSTITUTION OF AUTOMOBILE ENGINEERS. 
Centre: Wednesday, October 24, 8 p.m., Engineers’ 
Club, Albert-square, Manchester. Presidential Address 
by Mr. L. H. Pomeroy. Also at Luton Centre : Thursday, 
October 25, 7.30 p.m., Red Lion Hotel, Luton. 


Manchester 


For Meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 








Tue Institution or CuemicaL EnGiInrers.——A public 
lecture on “ The Influence of Texture on the Chemical 


Resistance of Materials *’ will be delivered before the 
Institution of Chemical Engineers by Dr. ©. H. 
Desch, F.R.S., at 6.30 p.m., on Friday, October 26 
The lecture will be given at the Institution of Civil 
Engineers, Great George-street, London, 8.W.1, and 
tickets for non-members of the Institution may be 
obtained on plication to the assistant secretary, 


W 


METROPOLITAN-VicKERS TRADE APPRENTICES.—On 
Saturday, October 13, some 1,100 parents and guardians 
of the 3,700 trade apprentices who are employed in the 
Trafford Park Works, inspected the factories and attended 
the speech-day functions on the invitation of the Directors 
of Messrs. The Metropolitan-Vickers Electrical Company, 
Limited. At the conclusion of the tour of the works, 
which occupied over two hours, the guests were enter- 
tained to tea and saw the various shields, cups, medals 
and trophies, including the Mensforth Shield, which was 
won by Mr. W. R. Chambers, presented by Mrs. G. E. 
| Bailey. Subsequently an address was given by Mr. A. P. 
| M. Fleming, and a large number of apprentices received 
| congratulations on their success in the 1933-34 examina- 
|tions at the evening classes of the Senior and Junior 
| Technical Schools in the district. 


Abbey House, Westminster, London, 8.W.1. 
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CO-ORDINATION IN THE GAS 
INDUSTRY. 

ALL who are in any way interested in the develop- 
ment of the gas industry will have noted the number 
of papers which have been read in recent months 
bearing upon the subject of extended supply. With 
the example of the rival service at home, and of 
long-distance supply abroad, the question has 
naturally presented itself as to whether the multi- 
tude of small gas works scattered up and down our 
land, constitute the most effective service possible 
in this country. In their paper read recently before 
the British Association at Aberdeen, Drs. C. H. 
Lander and E. W. Smith show that they are satis- 
fied that it is not. We conclude reprinting this 
paper in this issue of ENGINEERING, and therefore 
need not quote from it at length here, but we 
may draw attention to the fact that the authors 
criticise our parochial methods, advocate co- 
ordination under a central authority, speak of the 
economies of large-scale production, and advocate 
the division of Great Britain into some five or six 
zones, each of which could best be served, in their 
opinion, in a large-scale scheme, linked up with a 
national body. 

Going a little more into detail, while the authors 
are at pains to show that questions of transport 
enter into this matter in a way quite different from 
electricity supply, they are at the same time favour- 
able to national control, to considerably extended 
distribution, to the elimination of small, un- 
economical and unfavourably-placed gas works, and 
their replacement by production at selected points. 
In these points the authors’ scheme, whatever they 
may say, is not so very dissimilar in principle from 
our electricity supply. The fact that the producing 
plants in one case are not so far apart as in the 
other is immaterial to the general argument, and 
we are inclined to view the present paper as the 
strongest argument for the principle of what has 
been termed a gas grid, so far advanced. As has 
been frequently pointed out, the expression does 
not necessarily, and in the case of electricity never 
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has, implied generation at the coal fields and long- 
distance transmission. The “approved ” stations 
have been selected for preservation and extension 
just on the same fundamental economics of advant- 
age of location, probable area load, transport of 
supplies and so on, which the present authors 
discuss to arrive at their conclusions on gas supply. 
To them the need of reorganisation of the gas 
industry is obvious. 

There has been too much disposition in certain 
quarters, including Government circles, to regard 
the gas industry as having lost its importance now 
that the electrical grid has been established It 
cannot, however, be a matter of indifference that an 
industry which employs 200,000,000/. of capital 
(constantly renewed by the purchase of engineering 
plant), that uses directly nearly 20,000,000 tons of 
coal annually, and employs some 115,000 men, 
should disappear. Fortunately, there is no danger 
of that coming to pass. An industry so much alive 
as this paper shows gas to be, is neither moribund 
nor failing. 

Rationalisation, evident everywhere, has estab- 
lished itself to-day in the gas world, and amalgama- 
tions are taking place bringing the control of under- 
takings into fewerhands. At the moment, as the 
authors point out, these changes are largely dictated 
by financial circles, and not from the point of view 
of the greatest ultimate benefit. We agree that 
before it is too late, something should be done not 
only to ensure that such developments are thoroughly 
sound in themselves, but that they should be such 
as to fall ultimately into a co-ordinated plan. The 
authors’ plea for a national gas industry has been 
more than once supported in these columns, and 
while, as they suggest, municipally-owned plants 
might prove a difficulty, this should not be insuper- 
able. The fact that municipalities produced 
electricity did not hinder to any material extent 
| the introduction of our national electricity supply, 

and we have no doubt whatever that gas under- 
| takings could likewise be dealt with as soon as the 
| occasion arose. 
| With the facts that the authors bring forward in 
favour of a better-organised gas industry, it is, 
| perhaps, not necessary to spend much time examin- 
| ing conditions which do not apply closely to this 
|country. Possibly too much has been written and 
| said about the great pipe lines in America through 
which high- aie gas is pumped at high pressure. 
No one would wish slavishly to follow the lead of 
some other country without looking into the 
economics of the subject sufficiently to see whether 
conditions were such as to enable lessons of value 
to be learnt. It must be admitted that the trans- 
|mission of cheap, natural gas, already at high 
| pressure at the wells, has little relation to the condi- 
| tions to be met: here. 

A better case, it would appear at first sight, 
might be made out for utilising coke-oven gas, as 
in the Ruhr. The coke ovens of this country 
carbonise as much coal as the gas industry, and 
all new ovens could be built to be heated by pro- 
ducer or blast-furnace gas. -The coke ovens could 
produce all the town’s gas necessary to-day, and 
most of them would be satisfied to receive, say, 
7d. per 1,000 cub. ft. for their gas. In the Ruhr, 
some 600 miles of main are handling 30,000 million 
cub. ft. of gas per annum—about one-third of the 
amount of gas sold by the London gas companies 
alone. 

It must be confessed that the authors’ 
arguments against the adoption of a like scheme 
in this country are not altogether convincing. 
They imply that the Ruhr coke-oven owners are 
powerful, technically and financially, while the 
German gas industry has not been able to resist 
pressure, as would its counterpart here. In 
endeavouring to make out a case against any 
change in the status quo, the authors, however, do 
the gas industry less than justice, as may be seen 
from the large quantities of coke-oven gas now being 
purchased by gas undertakings. If the coke-oven 


owners could supply gas to gasworks delivered at 
the works holder at a distinctly lower price than 
that at which it could be made at the gas works, 
gas undertakings could hardly avoid purchasing 
| their supplies from a coke-oven grid, even if they 
did not wish to do so. 


The fact is, however, that 
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coke-oven gas can be used to better advantage 
than on the gas works. There is substance in the 
authors’ contention that difficulties are now being 
experienced—and have been experienced to an 
even greater extent—on the Ruhr by reason of the 
huge stocks of coke that have accumulated when 
making gas for domestic use whilst being unable 
the blast-furnace coke. No doubt 
this to some extent, due to vested interests, 
since the Ruhr coal-owners are unwilling to sell 
coke for central heating in competition with the 
coal which they also produce. In England there 
is no difficulty in disposing of large stocks of oven 
coke to domestic consumers, and many plants have 
ceased to make blast-furnace coke, finding the 
domestic market more profitable, even if seasonal. 
Nevertheless, it may, in the long run, be better for 
the coke ovens to dispose of both coke-oven gas 
and coke in the same market, so that production 
of both products may go hand in hand at all times 
of the year. Upon this argument the coke ovens 
that make primarily domestic coke should be those 
which sell their gas to a gas undertaking, and the 
works that make blast-furnace coke should dispose 
of their gas to steel works. If the Area Gas Com- 
mittee’s figure of 2d. a therm, or 10d. per 1,000 
cub, ft. be regarded as really representing the 
worth of coke-oven gas to the steel maker, it 
would be demonstrably better for the coke-oven 


to dispose of 
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gas to be used in the steel works. That, as it 
happens, is the present tendency. British steel 
works, now in process of modernisation and 


reorganisation, are, to an increasing degree, incor- 
porating coke ovens as a normal part of the equip- 
ment; the coke ovens are heated by blast-furnace 
gas, and the coke-oven gas is used in the open 
hearth and reheating furnaces and soaking pits. 
There is probably no other single direction in which 
such large economies are possible in British steel 
works as in the fuel consumption required from ore 
to finished steel product ; the complete utilisation 
of blast-furnace gas, coke-oven gas and coke in 
the works is the way in which that can be 
accomplished, Leaving aside all questions as to 
whether the gas industry desires to take coke-oven 
gas, it appears definite that only coke-oven gas 
not required by the iron and steel industry should 
available for outside that 


be as sale 


regarded 
industry. 





In the course of the year a large number of reports 
issue from H.M. Stationery Office. These cover a 
wide variety of subjects and vary in bulk from 
such ponderous tomes those containing the 
engineering and financial statistics of the electricity 
supply undertakings to mere leaflets calling atten- 
tion to the amendment of some order or regulation. 
Frequently, but not invariably, the more bulky of 
these productions are accompanied by a summary 
of their contents. The commentator finds these are 
not without utility, though, if he is wary and con- 
scientious, he will not rely upon them entirely for 
his raw material. Ameng the latest of these publi- 
cations to be issued is the Third Annual Reports 
of the Traffic Commissioners.* This covers the 
period from April 1, 1933, to March 31, 1934, and 
contains a great deai about the work of these bodies, 
which were set up under the Road Traffic Act, 1930, 
und operate in the 13 traffic areas into which the 
country then divided. The duties of these 
Commissioners, it may recalled, include the 
licensing of public service vehicles and the regula- 
tion of their routes, services, and fares. They also 
to make orders regarding stopping 
places, to inspect the vehicles used, and generally 
to their running condition and main- 
tenance. The reports provide plenty of informa- 
tion as to how these duties were carried out during 
the twelve months in question and refer to the 
many difficulties with which this work 
surrounded. But as, naturally, they do not follow 
pattern, or common form, comparison 
between the procedure and even the position in the 
various areas is no easy task. It is, perhaps, for 
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a sealed 


this reason that on this occasion no official 

* Third Annual Reports of the Traffic Commissioners, 
1933-34. London : H.M. Stationery Office. [Price 2s. ¢d 
net.) 
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summary of the contents has been provided, and 
it is therefore necessary for anyone interested to 
make their own way through the reports, an 
enterprise which, as Carlyle said in writing of 
Frederick the Great, will prove to be an enter- 
prise of a “formidable, not to say unmanageable 
nature.” 

It appears, however, that the work of the Traffic 
Commissioners during the year was affected by the 
passing of the London Passenger Transport Act, 
1933, and the Road and Rail Traffic Act, 1933. 
The former extended the area of the Metropolitan 
Traffic Commissioner from 700 square miles to 2,400 
square miles, the population in which is over 
9,000,000. It also imposed on him the duty of 
issuing licences to public service vehicles and to 
trams and trolley-buses, and of approving routes 
for short-stage carriages. Both these duties had 
previously been carried out by the Commissioner of 
Police. The second Act reduced the number of 
traffic areas from 13 to 12 by abolishing the Southern 
area, a step which it is hoped, will reduce the cost 
of administration. It also constituted the Chairman 
of the Traffic Commissioners in each area the 
licensing authority for vehicles as from 
July 1 and October 1, 1934, depending on the class 
into which they fall. 

As an indication of the scope of the duties of these 


goods 


bodies it may be mentioned that at the end of 1933 | 


the number of persons operating public service 
vehicles was 5,834, and that the number of vehicles 
they owned amounted to 45,135 with an average 
seating capacity of 32-26. Operators to the number 
of 2,535 owned only one vehicle, and 1,155 owned 
only two. At the other end of the scale, two 
operators owned between 1,000 and 1,999 and one 
over 5,000. The average mileage run per vehicle 
was 28,700, the number of passenger journeys being 
5,418,300,000, compared with 5.344,900,000 in 1932 
and 5,267,500,000 in 1931. By far the greater part 
of these were * 
undertaken by omnibuses or trams; but express 
services accounted for 17,000,000 journeys, excur- 
and tours for 16,800,000 journeys, and 
‘contracts ’’ for 49,300,000 journeys. 


s10ons 


Turning from statistics to administrative work, | 


there is plenty of evidence to show that the machi- 
nery, which is not without its complications and 
whose advent was not very welcome, is beginning to 
run smoothly. There is more to indicate that the 


| Commissioners, not to speak of their deputies and 


staff, are working very hard. The Commissioners 
of the Northern Traffic Area are able to state that 


| the number of reports calling attention to breaches 


of licensing conditions is falling and that, generally, 


| operators take a serious view of their responsibilities. 


That the old Adam has not been entirely exorcised 
is, however, clear from the fact that in certain cases 
serious warnings have had to be given, while in 
others the extreme step of revoking licences has 
had to be taken. The position in the Eastern 
Traffic Area appears to be similar, though difficulty 
is experienced in obtaining the return of badges 
from the holders of licences which have expired 
and not been renewed. In the report relating to 
the West Midland Traffic Area it is remarked that 
the increase in the number of letters received from 
the public shows that the Commissioners are now 
beginning to recognised the controlling 
authority, while the same report notes that 
some operators now seem to regard the renewal 
of the licence as a mere incident and make no 
attempt to review the service annually or to include 
modifications in their application for renewal. 
They seem, in fact, to have adopted the policy of 
applying for modifications whenever it appears 
desirable, and we gather that the Commissioners 
have no great objection to this course. Whether this 
is confined to this area or is general throughout the 
country is a detail, which permits of speculation, 
but not of solution. In the East Midland area 
report attention is called to the formation of an 
association of vehicle owners, with whom cordial 
relations have been established. Again, we do not 
know whether such bodies are general or indigenous 
only to that area; but as they tend to ensure that 
the small operator does not suffer, their establish- 
ment to be encouraged. The North Western 
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Traftic Commissioners note with interest that the 
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number of heavy-oil engines in use has increased 
from 120 in 1932-33 to 323 in 1933-34, and a 
** steady increase ’ in the employment of this type 
was to be noted in the East Midland area. On 
this point the other reports, however, appear to be 
silent. 

In most of the reports a considerable amount of 
space is taken up with the fare problem, there 
being a tendency in face of increased railway com- 
petition to apply for decreases below the economic 
limit. The matter is not without its difficulties, but 
we gather that it is being satisfactorily dealt with. 
Generally speaking, the Commissioners are carrying 
out their task with success. Their difficulties are 
many and vary from area to area, and this means 
that no one solution can be applied. There seems, 
however, to be a determination to attack the 
problems in a proper way and to ensure that the 
desired end is attained without recourse to drastic 
action and unhampered by red tape. 








NOTES. 


A Co-OrprnaTeD Trarric Lieut SigNaL System. 

THE two systems of controlling traffic signal 
lights, which are now most widely employed, are 
that operating on a fixed-time cycle and that 
| working on a cycle, the length of whose elements 
depends on the flow of the traffic in any direction 
across the intersections controlled. Both have 
their advantages and disadvantages, and attempts 
have been made to combine the former and to 
| eliminate the latter, as, for instance, in Piccadilly, 
London, where the signals are vehicle-actuated 
until the traffic attains a certain volume, after which 
they are operated on a fixed-time cycle. It 
|announced by the Minister of Transport that what, 
it is hoped, will be a still further improvement 
is to be introduced into a very comprehensive 
scheme of traffic signals that is to be installed in 
St. Marylebone. This scheme comprises 55 road 
|junctions situated in the quadrilateral, which is 
bounded on the north by Marylebone-road and on 
|the south by Seymour-street and Wigmore-street, 
the eastern and western limits being Cleveland- 
| street and Edgware-road, respectively. The signals 
| will be vehicle-actuated, but will also be linked up 
| on the flexible progressive principle, while co-ordina- 
| tion will be obtained by the use of two master 
| controllers, one at Marylebone-circus and the other 
jat the junction of Marylebone-road and Edgware- 
|road. Each controller will be fitted with a traffic 
integrator, which will adjust the time cycles of 
the master controller in accordance with the traffic 
| flow. A certain number of the signals in the vicinity 
| of Oxford-street will, however, be controlled by the 
}master controller at Oxford-circus, which controls 
| the fixed-time signals in Oxford-street. In addition, 
there will be five vehicle-actuated signals at inde- 
| pendent junctions outside the area proper. It is 
stated that the work of erection will start imme- 
diately and will occupy over six months. The 
estimated cost is 40,0001, of which 60 per cent. 
will be drawn from the Road Fund. 
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THE ENGINEER AND Foon. 

The contribution which the engineer has made 
to the very essential food supplies necessary to 
keep the population of our country going to-day, 
formed the subject of an address by Sir Frank E. 
Smith, K.C.B., at a luncheon of the British Engineers 
Association on Thursday, September 11. The 
President of the Association, Mr. W. Reavell, 
occupied the chair. Sir Frank opened his remarks 
by taking his audience back to the time when there 
was a population of about 5 millions in this country. 
That was, as a matter of fact, all that the country 
could then support. When the engineering and 
industrial revolution developed, changes in supplies 
followed. Live cattle were first of all brought 
from North and South America, but Australia and 
New Zealand were too far away for this to be 
possible. It was, however, known that food 
kept better in cold climates than in warm. Francis 
Bacon even had stuffed a fowl with snow and found 
that it could be kept in this way. In 1860 an 
attempt was made by James Harrison to bring meat 
from Australia by the help of ice, but the ice melted 
and the venture was a failure. The year 1877 saw 
the first successful refrigerator ship, the Strathleven, 
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in use, and five years after, the 8.8. Dunedin brought 
over the first cargo of New Zealand lamb in 89 days. 
The available refrigerator capacity now serving 
this country’s food supply services amounts to 
100 million cub. ft., and engineers had removed 
seasonal limitations from our tables. 
William Hardy and others had in the past 20 years 
been responsible for a great increase of our knowledge 
of these matters, and with more information con- 
cerning the causes of decay and damage it had been 
possible to take steps to prevent them and so lengthen 
the keeping time and hence the ease of handling 
the supplies and traffic. Sir Frank paid a high 
tribute to the measures which were taken in the 
meat trade to prevent contamination, which 
greatly increased the possible keeping time. 
Although meat could be frozen, thawing proved 
a difficulty owing to the large ice crystals breaking 
the meat fibres. It was preferable therefore to 
chill it only, but this alone resulted in a shortened 
keeping time. If, however, chilled meat was stored 
in an atmosphere of from 10 per cent. to 20 per cent. 
of carbon dioxide, the keeping time was doubled 
and the five weeks for chilled meat became ten 
weeks, thus opening up much greater possibilities. 
The Port Chalmers has been fitted out this year 
for the meat trade, all storage being suitable for 
CO, operation. Fish supplies also needed careful 
handling. The method in use for short voyages 
was packing with crushed ice, but for work further 
afield, something more was necessary. The latest 
development in this field was the Arctic Queen, 
which employed brine freezing and, working out 
of Hull, went on voyages lasting four months, 
returning with a cargo of possibly 4,000 tons of 
fish, which was kept on board in cold store and 
disposed of according to the market. 


THe Str JoHN Cass Tecunicat INSTITUTE. 


Opened in 1902, the Sir John Cass Technical 
Institute, Jewry-street, Aldgate, E.C.3, is one of 
the few centres of continued and higher education 
in the one square mile of the City of London. It 
provides part-time instruction, leading to London 
University Degree and certificate examinations, in 
physics and mathematics, inorganic and physical 
chemistry, organic and applied chemistry, metal- 
lurgy, arts and crafts, and modern languages. 
Trade classes in tailoring are also available, while 
a day nautical school was established in 1927. 
During the past ten years, the aggregate number 
of hours of attendance put in by students per 
session has increased from 100,710 to 263,274, while 
advanced and post-graduate work has also developed. 
In order to cope adequately with this and future 
prospective increases in their educational activities, 
the Governors decided, some years ago, to extend 
the Institute premises, and, in 1930, acquired the 
lease of adjoining properties, thus adding 5,000 sq. 
ft. to the original site, and extending the main 
frontage in Jewry-street from 130 ft. to a little 
over 200 ft. The new wing, as originally designed 
by the architect, Mr. V. O. Rees, comprised a six- 


floored building, excluding basements, but for 
reasons of economy a three-floor building, designed 
to allow for the construction of three further floors, 
was decided upon. Building operations were 


begun in April, 1933, the contractors being Messrs. 
Walter Lawrence and Sons, Limited, and the total 
cost of the extension, which has recently been 
completed, is approximately 70,000/.; this has 
been borne entirely by Sir John Cass’s Foundation. 
Che new wing comprises a Great Hall, with seating 
cccommodation for 450 persons, a refectory and 
kitchen, a staff common room, three large art 
rooms, and additional laboratories and lecture rooms 
lor metallurgy, physics, organic and bio-chemistry. 
lhe increased floor space thus provided, moreover, 
has enabled the Governors to rearrange the accom- 
modation in the original building, and has made it 


The late Sir 


that he brought with him the good wishes for the 
future prosperity of the Institute from everyone 
connected with the University of London. In the 
majority of cases, students attended the Institute 
after a hard day’s work. Thus, the six students 
who had obtained their M.Sc. degree, and the 30 
successful candidates in the B.Sc. examination 
during the past academic year were to be heartily 
congratulated. 


to those members who took part in the summer visit 
to France, outlined the growth of the Institution 
and referred to the valuable work done by the 
| Research Committee and the Repair Certificate 
| Panels. He also referred briefly to the horse- 
| power tax, stating that the opinion was held by 
|some people in this country that it had been of 
| value in advancing the industry. Sir Frank Smith, 
who proposed the toast of ‘‘ The Industry,”’ con- 
| trasted the present position with the early days of 
| the motor trade. Although there were now some 
285,000 cars produced per annum in this country, 
|giving direct and indirect employment to over 
| 1,000,000 people, he thought that we were still far 
| below the saturation period. Sir Herbert Austin, 
|in replying to the toast, paid a tribute to the value 
Mr. Peirson Frank, the chief engineer of the London | of the work of the Department of Scientific and 
County Council, and Sir Giles Gilbert Scott in | Industrial Research in assisting the industry. He 
collaboration, with the Fine Arts Commission in | also referred to the stability of the motor trade 
the background. This design is similar to its | throughout the period of depression, and added that 
predecessor in incorporating a twin-arch effect and | it could now be said in all sincerity that the position 
in using granite-faced concrete for the piers, rein-| had undergone a decided change for the better, 
forced concrete for the spans, and Portland stone | mainly as a result of protective tariffs. The toast 
facing. It is, however, simpler in decoration and | of ‘The Guests’ was proposed by Major-Gen. 8. C. 
less cumbrous in appearance, while its distinctive | Peck and replied to by Mr. G. L. Sclater-Booth. 
feature will be five wide, high and relatively flat 
arches, the northernmost of which will spring right 
over the Victoria Embankment and open up the 
view of the Thames from this thoroughfare. The 
vista will also be improved, it is claimed, by the 
comparative slenderness of the new design. On the 
Surrey side the terminal span will, as at present, 
be complete in itself. It will be in no way dependent 
on the construction of a future embankment, 
although it will lend itself to the construction of the 
latter. The span of the arches will be 230 ft. as 
against 120 ft. in the old bridge, and navigation in 
the difficult cross-currents which arise at this 
point, owing to the curve of the river, will thus be 
facilitated. The Committee believe that the bridge, 
with its flat table and clean simple lines, will blend 
harmoniously with the old and new in its sur- 
roundings. It will certainly have the advantage of 
costing 100,000/. less than the design originally 
proposed, but it may be wondered whether this 
saving could not well have been increased by 
leaving the reinforced concrete without a Portland 
stone facing. This need not have detracted from 
the appearance. The recommendation has still 
to come before the Council, and meanwhile the work 
of demolishing the old bridge is proceeding according 
to plan. 


New WATERLOO BRIDGE. 


The history of Waterloo Bridge has been advanced 
another stage. Last week the Highways Committee 
of the London County Council decided to recom- 
mend a design for the new bridge which has been 
prepared by Messrs. Rendel, Palmer and Tritton, 
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It may be anticipated with some degree certainty 
that one outcome of Messrs. Firth-Brown’s collabora- 
tion with Mr. Ernest Morgan, which has resulted in 
that firm taking a supply from the Sheffield Corpora- 
tion mains, will be to make other industrialists ask 
whether they might not secure corresponding 
benefits for themselves by similar action. They 
will find a good deal of information, which should 
help them to answer such a question in the chairman’s 
address to the Mersey and North Wales Centre of the 
Institution of Electrical Engineers. This was delivered 
by Mr. R. G. Devey on Monday, October 15, and in 
the course of his remarks Mr. Devey pointed out that 
a necessary preliminary to any change was a careful 
examination of the characteristics of the processes 
carried on, from the power point of view; and of the 
costs, including capital charges incurred in operating 
| the private plant. Other factors demanding con- 

sideration were the space saved by taking a supply 
from the public mains and, where space was scarce, 
this should receive attention in the calculations. 
Proper allowances for interest and depreciation 
should also be made, if the comparison was to be 
fair. It is, of course, recognised that there may 
be cases where a private plant offers advantages, 
and Mr. Devey dealt suitably with the alternatives. 
Even so it is now realised that the final drive 
Several protests have been made recently by | can generally best be effected by the electric motor ; 
leading manufacturers against the form of motor-| and he therefore devoted considerable attention to 
car taxation in this country, and the same point | showing how the best lay -out can be secured for such 
was referred to by M. Maurice Goudard in proposing | equipment as machine ‘tools and conveyors, and to 
the toast of “‘ The Institution ” on Friday last at the | discussing the best types of motor to ‘use for par- 
annual dinner of the Institution of Automobile | ticular purposes. The address might almost be 
Engineers. M. Goudard, who is the president of the 











Motor Car TAXATION. 


'said to be a catalogue raisonné of electrical factory 
8.I.A. of Paris, compared our system unfavourably | practice and in that aspect will probably often be 
with that in use in France, where the whole of the | referred to hereafter. For the rest, that the course 
taxation is levied on the fuel. This enabled French | that Mr. Devey advocates is generally acceptable 
designers to choose the size of the engine entirely | js shown by certain statistics which may be quoted. 
independently of capacity considerations. It is| While the horse-power available in certain in- 
only fair to our legislators to point out, however, | dustries, which employed about two-thirds of the 
that it has been impossible to reach anything | total horse-power, was 5,711,100 in 1907, in 1930 it 
approaching unanimity in the past regarding the|had risen to 11,299,200. Of the former figure, 
best form of taxation, and that in a careful analysis | 934,700 h.p. or 16-4 per cent. was electrical, but the 
made by Dr. H. 8. Rowell some years ago and | corresponding figure in 1930 was 7,457,500 h.p. or 
reprinted in ENGINEERING, vol. cxxix, page 303 | 66 per cent. 

(1930), the conclusion was reached that the average | 

British, French, German and Italian car engines, | 

although taxed by entirely different methods, had| Imports or Steen mvro Canapa.—During the twelve 
in fact practically the same bore-stroke ratio. | ae ae J -¥ — a Gages Ra | 4 
Apart from this question, M. Goudard devoted the | 83,773,290 dols., against 64,012,048 dols. in the previous 
greater part of his speech to a comparison between | twelve months. Imports from the United Kingdom this 
the Institution and the §8.1.A., pointing out that | year were worth 17,740,985 dols., against 12,328,453 dols. 
although the latter was much smaller, it possessed | !ast year. Similarly, imports from the United States 











possible to provide a new library and reading room, 
a students’ common room, new administrative 
offices, new geology and engraving rooms, and new 
and enlarged laboratories for inorganic and physical 
hemistry, metallography and pyrometry, and 
issaying and mechanical testing. The new exten- 
sion was officially opened on October 10 by the 
Earl of Athlone, K.G., Chancellor of the University 


. rose from 38,868,671 dols. to 62,499,971 dols. The 
the verry me bs oe a ner erin | value of imports of rolling-mill products from the United 
roun aris, So tha e leading members could meet | Kingdom rose from 6,852,607 dols. last year, to 10,596,264 
together with much less difficulty than was the case | dols. during the twelve months under review. Imports of 


i y i , J ‘ | plates and sheets from the United Kingdom rose from 
in England. Incidentally, M. Goudard made an |] 799379 owt. (of 100 Ib.) to 2,546,332 ewt., and wire 


amusing reference to the reliability of French! purchased from the United Kingdom was worth 
designs as evidenced by certain ancient taxis still | 798,535 dols., against 385,701 dols., last year. The 


, j j j | value of machinery imports from the Mother Country 
working in the streets of London. In replying ae |advanced from 1,888,458 dols. to 2,394,929 dols., and 


the toast, the president, Mr. L. H. Pomeroy, after | that of vehicles, principally motor cars, from 524,641 dols. 





of London, who, in the course of his speech, stated 





paying a graceful tribute to the hospitality accorded | to 649,152 dols. 
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THE MOTOR EXHIBITION AT 
OLYMPIA. 


Aurnouan the conservatism of the buying public 
is an imponderable factor in motor-car sales, it is 
undoubtedly of great importance, and has resulted in 
the still-birth of many promising designs in the past. 
In recent years, however, a number of makers have 
made determined efforts to break away from con- 
vention, with the result that design is at present 
more fluid than it has probably been since the early 
days of the industry. It is noticeable that the 
boldest departures in design are usually made by 
the smaller firms, the makers having large outputs 
being generally content to make small yearly im- 
provements on well tried-out models. There have, 
however, been marked exceptions to this practice 
in the past, such as the adoption of the sleeve- 
valve engine by Daimler, and the self- 
changing gear by Messrs. Armstrong Siddeley. An 
even more striking departure from convention is 
being made this year by Messrs. Citroén, who, as we 
have already mentioned in our columns, are intro- 
ducing a front-wheel drive model in which they 
have such confidence that they are devoting a large 
proportion of their very extensive resources to its 
production, both in France and in this country. 
We propose to refer to this model in more detail 
later, but may say that it typifies a very general 
tendency for the more striking departures in design 
to be made abroad rather than in Great Britain. 
This does not necessarily argue a lack of enterprise 
on the part of our own manufacturers, but is rather 
due to the fact that, as the latter are mainly catering 
for the home market, their primary business is to 
design a car which, at a given price, will best meet 
the requirements of the home The chief 
factors governing design in this country since the 
war have been the high rate of taxation and insur- 
unce, in combination with excellent road surfaces, 
which permit the use of a simple suspension system. 
It will be of considerable interest to see whether 
the predilection of the public for the highly-efficient 
engine with a low rating will be 
appreciably affected by the reduction in tax which 
comes into force with the new year. If it fails to 
do so, it will be a doubtful blessing to the home 
manufacturer, as it will undoubtedly increase the 
tendency, already in evidence, for foreign cars to 
invade the British market. In broad terms, this 
tendency is not undesirable, as competition is the 
life blood of To be beneficial, however, 
the competition must be fair, and that this is not 
the case in the present instance appears to be the 
than our manufacturers. 


Measrs. 


user. 


horse-power 


progress, 


opinion of more one of 

As pointed out by Lord Nuffield at a recent con- 
ference of the League of Industry, the 33 per cent. 
duty on foreign cars has been practically eaten up 
by the difference in exchange, and he therefore pro- 
posed that the reduction in tax should be applicable 
only to cars of British manufacture, for an initial 
period of five years. We hardly imagine, however, 
that the Government is likely to agree to the pro- 
posal, Quite apart from the question of com- 
petition, it is probable that the presence of foreign 
cars on our roads in appreciable numbers is not 
undesirable from the point of view of educating the 
public to the advantages of larger engines. The 
ureat majority of present-day motorists have never 
handled a car fitted with other than a small engine, 
und as they have found such engines satisfactorily 
to fulfil their requirements, we very much fear that 
they will rejoice in the prospect of still-cheaper 
motoring, rather than spending the money released 
by the tax reduction on purchasing a model having 
a larger power unit. This, however, would largely 
defeat the purpose of the reduction, which is to 
encourage the use of larger engines so that the home 
manufacturer will be in a better position to compete 
in the foreign market. 

That the makers anticipate an increased demand 
for larger cars is suggested by the exhibits at the 
twenty-eighth International Motor Exhibition at 
Olympia, which opened on October 11 and closes 


to-morrow. As would be anticipated in view of the 


fact that the tax reduction has not yet come into 
force, the tendency to higher horse-power is not 
very marked, but it can nevertheless be perceived 
if a careful comparison is made between the present 








_ENGI G. 


NEERIN 
exhibits and those of former years. A factor in 
design which is much more prominent in the mind 
of the public at the present time is streamlining, 
while others only less prominent are independent 
wheel springing and front-wheel drive. In dis- 
cussing the tendency towards streamline forms at 
the last exhibition, we pointed out that, as the 
air resistance of a vehicle increased very rapidly 
with speed, it was becoming of importance with 
the very marked increases in average and maximum 
speeds that had taken place in the last few years. 
Some reduction in head resistance can be secured 
without carrying streamlining to its logical con- 
clusion, and the majority of makers, particularly in 
this country, are proceeding along these lines. There 
are, however, a number of advanced designs at 
Olympia, including the Chrysler Airflow, a Daimler 
Eight, and the new Singer Airstream model. In 
such cars, the design of the bonnet has been com- 
pletely altered to give an aerodynamic form to the 
front of the car, similar to that of the Crossley 
Burney model exhibited last year. Apart from 
these examples of what may be called full stream- 
lining, a very appreciable proportion of the cars 
shown, particularly in the more expensive classes, 


exhibit marked tendencies to streamline forms 
abaft the bonnet. 
The Singer Airstream model is of particular 


interest in that it is an example of streamlining 
applied to a model of relatively small size, the 
engine having an R.A.C. rating of only 10-5 h.p. 
Broadly speaking, the body of this car is of uniform 
width throughout its length, and commencing with 
the front bumper, rises in a roughly semi-circular 
sweep to the top of the bonnet. There is con- 
siderable rounding at the bonnet corners with an 
approximately flat top, and the form merges into 
a single-piece windscreen set at an angle of about 
30 deg. The top of the windscreen framing is 
again rounded off to merge into the roof, the latter 
falling off in a continuous curve to the rear bumper. 
The lamps are deeply recessed into the bonnet, and 
the wings are partially recessed into the body, 
the rear wings being recessed to a greater extent 
than those at the front. The whole appearance is 
by no means displeasing, and gives an impression 
of power and roominess quite unusual in such a 
low-powered car. The body is of the pillarless four- 
door saloon type, and is, in fact, quite unusually 
roomy, due to its exceptional width. It is fitted 
with a sliding roof of the flush-fitting type, and with 
adjustable sliding hammock-type tubular seats. A 
feature calling for special mention is that the driver 
has an exceptionally clear view both forwards and 
at the sides. Quite apart from the design of the 
body, the chassis of this car is of considerable in- 
terest, as it embodies independent front-wheel 
springing, hydraulic transmission, and other ad- 
vanced features. The engine is a four-cylinder 
model with large inclined overhead valves operated 
by rockers direct from the camshaft, the latter being 
driven by a duplex roller chain. The cylinder 
bore is 65 mm. and the piston stroke is 105 mm. 
The pistons are of the self-adjusting type. The 
engine and gearbox from one unit carried on four 
absorbent rubber mountings. A Vulcan-Sinclair 
“ Fluidrive *’ coupling is introduced between the 
engine and gearbox, the latter being of the per- 
manent mesh type with four forward ratios. The | 
second, third and top speed are silent. The in- | 
dependent front wheel suspension is on the Gordon- 
Armstrong principle with low-frequency coil springs. 
In place of the usual axle beam, the front hub 
swivels are carried on pairs of parallel-motion arms 
of extremely rigid construction. These arms 
project towards the rear and outwards and are 
mounted on large-diameter transverse trunnion shafts 
running in totally-enclosed bearings in the tubular 
front cross members of the chassis frame. The 
arms are provided with right-angle levers which 
form the abutments for the coil springs. The only 
other point calling for particular attention is the 
design of the frame. The popular X-type centre 
bracing is adopted, but is extended forward to 
form an A member at the front. Three stout tubular 
members and one pressed-steel cross member com- 


plete the structure, which is extremely stitf without | 


being unduly heavy. 





Several other examples of independent front- 
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wheel suspension are to be seen at the show, some of 
which, such as the Lancia and Sunbeam, wer 
described in our account of the last exhibition. A 
particularly interesting new design incorporating 
this principle is the 12-h.p. Citroén, already referred 
to. This car embodies a number of unusual features 
including front-wheel drive, independent front-whee!| 
suspension, a special rear suspension, and “ mono 
shell ’’ construction for the frame and body. With 
this form of construction, as its name implies, the 
usual body and chassis frames are replaced by 
single structure comprising the sides, roof, front 
and floor of the car. At the forward end, this 
structure tapers down from the dash, and terminates 
in two forked ends of box section, carrying four 
horizontal studs. A cradle carrying the whole of the 
front assembly, including the suspension, wheels 
and transmission shafts, bolts on to these studs, the 
cradle, in turn, supporting the front end of the power 
unit on a flexible suspension. The engine and gear- 
box form one unit, and as the car is a front-wheel 
driven model, the gearbox and differential casing 
is in front. The engine is a four-cylinder overhead- 
valve model, the valves being operated by push rods 
and rockers. and the camshaft being driven by a 
silent double-roller chain. The cylinder bore is 
72 mm. and the piston stroke is 80 mm. The cylinders 
are provided with detachable and interchangeable 
wet liners made from wear-resisting and corrosion- 
proof metal. The pistons are of light alloy, and the 
crankshaft is carried in three bearings and is static- 
ally and dynamically balanced. The gearbox is of 
the synchronised type with silent top and second 
gears, controlled by a dash-board lever. The 
differential is incorporated in the box casing between 
the gears and the clutch, the drive being taken 
through the primary and secondary shafts back to 
the spiral bevel pinion. This arrangement is 
claimed to secure exceptional rigidity for the final 
drive. The final-drive shafts are provided with a 
coupling on each side of the box, to which the 
transmission shafts to the wheels are secured by 
means of four studs. The transmission shafts are 
of the universally-jointed sliding type, a needle- 
bearing universal joint being fitted at the differential 
end, and a spherical joint, giving a constant angular 
velocity, at the stub-axle end. The suspension and 
springing of the front wheels is extremely neat. 
The pivot pins are carried at the outer ends of two 
swinging arms attached to the cradle already referred 
to, the upper arm being triangular in plan with the 
base at the cradle end. The two arms are of 
unequal length to give a parallel motion to the 
wheels when passing over irregularities, and the 
lower arm is attached to the forward end of a torsion 
bar parallel with the centre line of the chassis. 
This bar takes the place of the usual leaf or helical 
spring, and is anchored to the car frame at the inner 
end. A short lever, provided with a screwed stud 
abutting ona stop, is attached to the bar at this end 
to enable the bar to be given any required degree of 
initial torsion to regulate the spring stiffness. ‘The 
bar is stated to be about half the weight of an 
equivalent leaf spring, and requires no lubrication 
or other attention throughout the life of the car. 
A shock absorber is mounted on the front end of 
the torsion bar. 

The rear springing is claimed to be semi-inde- 
pendent, but it is difficult to see that the arrangement 
is essentially different in this respect from a conven- 
tional axle with leaf springs on each side. The 
wheels are mounted on each end of a tubular dead 
axle which is attached to the main car frame by 
two rocking arms, parallel to the centre line of the 
chassis, and projecting towards the rear. Each 
rocking arm is mounted on the outer end of a 
torsion bar, the two bars being supported in a 
central bracket at their inner ends, and being pro- 
vided with initial tensioning levers similar to those 
on the front-wheel suspension. The centre bracket 
is joined to the two outer ends of the dead axle by 
cross-bracing rods, provided with a horizontal pin at 
the bracket end and a vertical pin at the axle end. 
These pins work in rubber bushes, and similar 
bushes are provided on the outer bearings of the 
tension bars. If one wheel is raised by meeting 4 
road irregularity, the axle as a whole takes up a! 
angle relatively to the car frame, the two wheels 
remaining parallel. To effect this movement, it is 
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necessary to distort both rocking arms slightly, but 
it is stated that no objection has been found to this 
procedure in practice. 

Before passing on to other car features, some 
further reference may be made to independent wheel 
suspension in view of its increasing popularity. 
When discussing this point in relation to the exhibits 
at the last show, we pointed out that its advantages 
were more marked on short, as compared with long 
wheelbase models, and it is notable that the system 
is rarely adopted for really large cars, on which leaf 
springs can be designed to afford really excellent 
suspension. In referring to the subject in his 
presidential address before the Institution of 
Automobile Engineers, Mr. Pomeroy suggested that 
the chief advantage of independent suspension lay 
in the possibility of using low-period springs. This 
can be done to some extent by introducing radius 
arms, so that the duty of acting as radius rods and 
resisting brake reactions is removed from the 
springs themselves. The latter can then be designed 
for their fundamental duty of absorbing road 
irregularities. This practice is becoming increasingly 
common, and is adopted by such well-known firms 
as Rolls-Royce, Lanchester, and Armstrong Siddeley 
in this country, and Alfa-Romeo, Delage and 
Minerva abroad. Well over a dozen firms in all are 
showing examples of independent springing at 
Olympia, and there is considerable diversity in the 
arrangements adopted. We have already described 
examples in which coil springs and torsion rods are 
employed, and in addition, examples can be seen 
with upper and lower leaf springs, and with a single- 


leaf spring in conjunction with a rocking arm, the | 


latter being sometimes placed at the top and some- 
times at the bottom. The multiplicity of design 
is somewhat surprising in view of the fairly exten- 
sive experience in independent springing now avail- 
able, and the diversity of opinion as to whether leaf 
or coil springs are preferable is particularly striking. 


It may be recalled that repeated efforts have been | 


made in the past to employ coil springs in the 
suspension, but without success, due to the absence 
of natural damping. This defect has now been 


practically overcome by the development of shock | 


absorbers which perform this function instead of the 
spring. There is little doubt that designers would 
be glad to eliminate the leaf spring, as unless 
elaborate lubricating arrangements are fitted, or it 
is given regular attention by the owner, its charac- 
teristics alter considerably with use. It is, however, 
too early to say whether the coil spring, in conjunc- 
tion with suitable shock absorbers, will ultimately 
become the standard form of suspension. 

There have been no important developments in 
engine design during the past twelve months, but 


economy. This depends on the compression ratio’ 


knocking or detonation decreases with the flame 


advantage in this respect. Apart from the Daimler, 
a new eight-cylinder model is shown by the Triumph 
company under the name of the Dolomite. The 
cylinder bore is 60 mm. and the piston stroke is 
88 mm., giving a capacity of 1,990 c.c. and a rating 
of 17-85 h.p. The car is in the sports class, and 
is sold with a guaranteed speed of 100 m.p.h. The 
engine is a twin overhead-camshaft model and is 
supercharged. 

It is quite impracticable in the space at our dis- 
posal to enter into the numerous detail improve- 
ments which have been made in engine design and 
construction, but it may be said that marked 
advances have been made in reducing cylinder 
wear, both in the direction of employing metals 
which have a very high resistance to abrasion, and 
in designing the carburation and lubricating systems 
so that the production of corrosive acids is avoided. 
It may be recalled that the recently-published 
reports of the Institution of Automobile Engineers’ 
Research and Standardisation Committee served to 
establish that the latter was the most frequent cause 
of excessive wear. Although there are five or six 
supercharged cars at the Show, they are all in the 
sports class, and there seems no immediate proba- 
bility of this practice extending to touring models. 
A further point in engine design to which attention 
may be drawn is the abandonment of the detachable 
cylinder head on two new models introduced by 
Messrs. Lanchester, of 12 h.p. and 18 h.p. respec- 
|tively. This reversion to earlier practice eliminates 
a somewhat troublesome joint and makes for simpler 
castings, but the makers also claim that it eliminates 
|cylinder distortion, reduces the wear on cylinder 
| walls and piston rings, improves the cooling, and 
| prevents valve troubles. It is further added that 
it minimises carbon deposit, but it is difficult to 
accept the implication that these defects are implicit 
in a design adopted by leading makers throughout 
the world. 

‘ Turning next to the transmission system, a 
|number of further developments are in evidence 
designed further to simplify gear changing. A 
number of makers are exhibiting centrifugal clutches 

| of various types, a good example being afforded by 
the new Talbot 3}-litre model. This clutch is 
located in the usual position between the engine and 
gear-box, the latter being of the pre-selector type 
| adopted by the firm in 1932. The outer member of 
| the clutch consists of a drum of somewhat larger 
diameter than a conventional flywheel, and occu- 
| pying the same position as the latter. This drum 





a point which at once strikes the visitor to Olympia | is coupled to the transmission, and is ribbed to 


is the marked increase in four- and eight-cylinder 
models, continuing a tendency which was in evidence 
last year. The present popularity of the four- 
cylinder engine is mainly due to the introduction of 
flexible suspension, which prevents the greater 
vibration of such engines, as compared with six- 
cylinder models, being felt by the passengers. It 
is more difficult to account for the increase in the | 
number of eight-cylinder units, the only obvious 
explanation being that it is due to an increased 
purchasing power amongst those whose choice 
naturally falls on a car with a refined performance. 
The superior balance and more even torque obtained 
by employing eight in preference to six cylinders 
is, of course, unquestioned, but that the two addi- 
tional cylinders introduce their own particular diffi- 
culties is suggested by the repeated failures success- 
fully to market eight-cylinder models in this country 
in the past. Not the least of these difficulties has 
been the question of securing a uniform mixture for 
each cylinder, but great advances have been made | 
in carburation in the last few years. An interesting 
point in favour of the eight-cylinder engine was put 
forward by the makers in introducing the new 
Daimler 25-h.p. model, described on page 522 of our | 
last volume. They pointed out that the modern 


engine has of necessity to run at high speeds, bringing 
the bearings, pistons, piston rings, valves, and valve 
springs perilously near to the limit of endurance. 
The stresses on all these parts are reduced by 
decreasing the size of the cylinder. A further point 
in favour of the larger number of cylinders is | 


| assist in dissipating the heat. The inner portion, 
coupled to the engine, consists of a free wheel in 
combination with two hinged shoes, lined with 
friction material and resembling brake shoes, which 
are normally held in by springs, but which move out 
under the action of centrifugal force and make 
contact with the inside of the drum. Up to engine 
speeds of about 400 r.p.m. the shoes are entirely 
free from the drum, but as the speed rises above 
this point they exert an increasing pressure on the 
drum, until at about 900 r.p.m. the pressure is 
sufficient to transmit the drive without slip. It 
will be evident that the clutch will operate in a 
similar manner to a fluid flywheel, it being possible 
to bring the car to rest simply by releasing the 
accelerator pedal and putting on the brakes. It is 
also impossible to stall the engine. Without the 
free-wheel device, the engine would be entirely 
uncoupled from the transmission at engine speeds 
below 400 r.p.m., and could therefore not be 
employed as a brake, but the free wheel is arranged 
to come into action automatically in these circum- 
stances. To achieve this, the driving and driven 
members of the device are reversed as compared 


and the permissible ratio which can be used without | 


travel, so that the smaller cylinder shows up to) 


|changes are made merely by depressing the pedal. 
The arrangement does not interfere with the driver's 
freedom to pre-select any particular gear and does 
not affect downward changes. 

An entirely new gearbox of the pre-selective 
type is fitted to the Wolseley Hornet car, this box 
| possessing features which distinguish it from the 
usual pre-selective gear. The main portion of the 
| box is constituted by a three-speed planetary gear 
with self-energising brake bands, the engagement 
and disengagement of the bands being effected by 
a camshaft controlled by a lever on the steering 
column. The gear further incorporates a multi- 
plate clutch and a separate reverse gear. The 
movement of the clutch pedal first releases the 
clutch, and a further depression operates the gear- 
change mechanism. The reverse gear gives a 
two-to-one reduction, and is provided with a 
neutral position, a special hand lever at the rear of 
the box being used to put this portion of the gear 
in forward, neutral or reverse. 

As a result of the special features referred to, 
three reverse ratios are obtainable, each being 
double that of the corresponding forward gear. 
While it is unlikely that the driver will find this of 
any particular advantage in normal use, the possi- 
bility of employing an exceptionally low reverse 
gear will be appreciated when handling the car in 
a very confined space. A second feature of the 
special design is that the driver can ease off the 
clutch without changing the gear, and other points 
are the provision of a neutral position, giving com- 
plete isolation of the final drive, and an arrange- 
ment whereby the engine can be used as a brake on 
second gear. For this purpose, teeth are cut on 
the periphery of the main epicyclic gear drum, 
and by moving the pre-selector lever to a particular 
mark, a pawl engages with these teeth so as to 
lock the drum and give a fixed drive. 

Before leaving the question of transmission, it 
may be mentioned that the Austin Company are 
again showing a chassis fitted with the Hayes 
transmission, described in our account of the 1933 
exhibition, and that firms employing the synchro- 
mesh box now very generally employ the principle 
on three forward gears, instead of on only one or 
two, as in earlier years. Among variations on 
epicyclic gears, other than those already referred 
to, mention may be made of the design fitted on 
the Sunbeam 21-h.p. sports model as an alternative 
to a synchromesh box. In this, an ordinary plate 
clutch is used in conjunction with the usual pre- 
selective gear, the clutch being interconnected 
with the gear change pedal. 

There are, in general, few alterations in the design 
of frames, rear axles, brakes or steering gear, but it 
is of interest to note that Mercédés-Benz are intro- 
ducing a new model, of 1,300-c.c. capacity, with 
a frame in which a single tube of large diameter 
constitutes the main member. This type of frame 
was introduced by Austro-Daimler some years ago, 
but although it appears to possess decided advant- 
ages, has never achieved popularity. The Mercédés- 
Benz model referred to is also exceptional in a 
number of other respects, and is in fact the most- 
advanced design at Olympia. The engine, a four- 
cylinder model, is mounted behind the rear axle, 
recalling the Dennistoun Purney design, and 
independent springing is provided for both the front 
and rear wheels, the former by coil and the latter by 
leaf springs. The majority of firms retain a frame 
of conventional type, but it is noticeable that minor 
alterations are being introduced to give increased 
rigidity and still lighter weight. The cruciform 
central member is very widely used, but with 
additional stiffeners at the front, somewhat similar 
to those employed in the Singer Airstream model 
already described. The cruciform member in the 
case of the Wolseley 14-h.p. model terminates at the 
front cross member, instead of at the more usual 
position behind the dash. We suggested several 





with normal practice, so that engagement is effected 
immediately the car tends to overrun the engine. | 
A modification has been made to the gearbox itself | 
which results in changes up being made automati- | 
cally, that is, without the driver touching the pre- | 
selector lever. A camshaft in the gearbox is| 
connected to the gear-change pedal, so that after | 
the car is in movement on first gear, nl 


years ago that there appeared to be possibilities in 
the employment of a lattice form of construction 
for the side members, and that more use might be 
made of the king-post truss in this position. The 
latter has been in evidence to some extent at recent 
shows, and this year, Messrs. Lanchester are showing 
a model with lattice side members. Another varia- 
tion on the conventional frame to be seen at the 
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exhibition is the employment of a box-girder form | drawings should carry whatever information is | costs, but also as to estimating the period required 
for the side members, this practice being adopted by | available, such as cost of direct material and direct for delivery, and foreseeing other problems inci 
Messrs. Riley and Messrs. Hunber, amongst others. | labour (according to size of batch), number of | dental to design, manufacture and, possibly, afte: 
The only points to which attention need be called | operations, job rates, and also rough and finished | sales service. 
with regard to brakes and steering gear are the | weights. As opportunity offers, such information 
increasing tendency to employ the Lockheed system | can be tabulated advantageously for rapid reference. 
for the former, and the nut type for the latter. As to estimating direct material costs, this} Purchasing and storekeeping lend themselves to 
As in the past two years, the exhibition includes | obviously involves the computation of weights, for joint discussion, because they both deal with the 
a motor-boat section, but this is small and does not | the most part, of the rough material required, where | same materials, but as functions they are quite 
call for extended comment, the majority of the | reference data do not apply. One aspect of this | distinct, and call for different qualifications o{ 
exhibits having already been described in our| part of the investigation is the possibility of mini- personnel for their exercise. It may help discussion 
columns. There is a good selection of marine | mising the amount of material that has to be | to consider the dual functions as being the provision 
engines operating on petrol, paraffin, and heavy oil,| removed. Another aspect is the forecasting of the| and management of materials. By using these 
and among the latter are the 12-cylinder model | market prices of various materials at the time when| terms there is more obvious connection with 
shown by Messrs. Gleniffer Engines, Limited, |they would have to be bought if the contract is| planning, as discussed in the previous article, and 
described on page 301 ante, and models which we | secured. it becomes easier to avoid assuming beforehand the 
have previously described shown by Messrs. Thorny- Besides the costs of direct labour and direct | particular responsibilities of the buyer, or purchasing 
croft, Messrs. Parsons, Messrs. Gardner, Messrs. | material, provision must be made for secondary | officer, as these vary a good deal in different busi- 
Ailsa Craig, and Messrs. Beardmore, among others. labour, such as viewing, and secondary material, nesses. The provision of material may be held to 
The petrol engines include a range by Messrs.| such as oil for running tests. There are, too, the | include the preparation of purchase requisitions 
Morris Motors, Limited, dealt with on page 525 of | contingencies of errors and defects during manufac- | and the placing of purchase orders. The manage- 
our last volume. Messrs. Thornycroft are showing | ture and subsequently, of waiting time, of overtime, | ment of material, on the other hand, may be held 
a 42-ft. auxiliary cruiser, and other cruisers are | &c., to be allowed for. It is to be supposed that | to include the preparation of purchase specifications, 
exhibited by Messrs. Hyland, Limited, Messrs. | the cost records of previous work will provide average | the inspection of material supplied, its safe custody, 
William Osborne, Limited, and Messrs. Ailsa Craig | ratios for these factors based on either direct material | and its release or issue under proper authorisation. 
Motor Co. or direct labour costs, as the case may be—that is,| Before exploring the routine incidental to the 


V.—PURCHASING AND STOREKEEPING. 








PY TE AES | as a percentage of one or the other. | provision and control of materials, some considera- 
WORKSHOP ORGANISATION AND) Ratios of this type are of great value in estima- | tion is necessary first of purchasing policy. Pur- 
MANAGEMENT. | ting, and may extend to sections of the direct | chasing policy naturally varies in importance with 


F.LLA. erection on site; sometimes to the ratio of direct | an engineering works with its own iron and brass 
IV Es" lt labour to direct material. Ratios apply, in com- | foundries, would have to pay regard to metal market 
B.— ESTIMATING. | parable circumstances, to production preparation | fluctuations in a different way from a firm buying 

Tue normal purpose of estimating is to provide costs, such as drawings, patterns, and special tools. | its castings outside, with little choice of buying 
There will be here the problem of deciding, when | when markets happened to be favourable, whether 
in advance of requirements or not. In the case 


| 
a basis to guide tendering for work differing in | 
some respect from any work previously undertaken | the tender comes to be completed, what proportion, 

|of firms having separate works, there is a major 
assumed to be held in suspense, for recovery on | aspect of policy in determining the extent to which 
| 


| . or : _ 
By E. T. Evsourne. M.B.E., A.M.1.Mech.E.. | nboue costs, such as assembly, running tests, and | the characteristics of each business. For example, 


in engineering, tenders have relation to particular 
specifications supplied with the inquiry. However|some subsequent contract. Alternatively there 
important technically the specification may be in| may be in existence patterns, jigs, etc., that | 
controlling design, materials and quality, the condi-| have been written off, which could be used again, |to be purchased of any material in common use 
tions under which the contract is offered are hardly | perhaps with some alteration. It would then | amongst the various works gives more opportunity 
less important. Inspection powers of the customer,|be a point of policy whether a new tender | of placing contracts at lower prices than otherwise 
performance test requirements, guarantee liabilities, should have the benefit. Another, and usually | would be the case. The adoption of such a policy 
conditions of delivery (including, possibly, penalties | more serious problem, is the oncost rate or rates | js contingent on extensive standardisation of speci- 
for late delivery), insurance premiums, and terms of | to be applied. To be competitive, the oncost rates | fications and dimensions, and a mongst other things 
payment all affect the issue of settling the ultimate | used must assume a degree of activity that permits | calls for efficient planning at the works, notably 
price to be quoted. These and other considerations|a reasonable, if not maximum, efficiency. In | to obviate delays in delivery, by reason of the time 
that may require to be provided for tend, as a/| addition to production oncost rates, oncost rates are | necessarv to instruct the central purchasing office. 
consequence, to lessen the significance of meticulous | necessary to cover selling, general, and financial | Centralised purchasing may be most efficient when, 
care in estimating the direct or prime cost of each | charges. The net profit margin to be included is | ag far as the actual placing of contracts is concerned, 
detail, a procedure that is apt to be prohibitive on | really a separate issue, dependent on selling policy | jt limits itself to staple goods in large demand, and 


under comparable conditions. Broadly speaking, | if any, of the production-preparation costs shall be 
purchasing shall be centralised. 


Centralised purchasing by increasing the quantities 





. | . . ° ° . 
grounds of delay and expense. jor the particular circumstances. otherwise acts only as a co-ordinating and informa- 
For the foregoing reasons tendering practice may| A passing reference may be made to the fact that | tion centre, leaving a large amount of freedom to 


follow what seems rough-and-ready rules, but these | estimating of a particularly careful character is|each works. Along these lines, advantages of 
rules can reflect experience in the execution of | necessary in budgeting for quantity production to | increased discounts from a trade price list, or. 
previous comparable contracts. Hence, forinstance,|a new design. Here an error in arriving at the| more usually, rebates according to the annual 
the pricing of machinery on a finished tonnage basis | estimated all-in costs, on certain assumed quan- | aggregate of purchases, may be obtained without 
may be the only ready means of applying experience | tities, may spell disaster by leading to the fixing of | further intervention. In some concerns, a central 
on one contract to a later inquiry. This method | an inadequate selling price for a whole season's | bulk stores for certain classes of goods may, particu 
necessitates close weight calculation. The prin- | output. However slight the changes in any design | larly where speculation by advance buying is 
ciple is much the same if some basis other than| may seem compared with its predecessor, new | justified, make possible a great reduction in the 
finished weight is taken, as, for example, a power | factors will be brought into processing, assembly, | aggregate value of stocks necessary at the different 
or dimension unit. Moreover, recorded costs, in | and tests that may have disturbing effects on actual | works as a group. Advantageous contracts can, 
terms of an appropriate unit, can be graphed, and | costs. Probably the only real safeguard against | of course, be placed, in respect of many items, for 
such graphs may guide the pricing of intermediate | serious miscalculations of this nature—the more so | delivery as required to any of the works. 

sizes ; though it must be borne in mind that there | as new designs are radically different from previous | : 








| Other aspects of purchasing policy refer to such 
may be sizes where costs increase disproportionately | designs—is for the development department to be | matters as the placing of responsibility for drawing 
to the costs of the size immediately smaller. | given carte blanche to satisfy itself on every aspect up specifications, for financial control, and for 

The taking out of estimated direct labour costs|of manufacture and product performance before inspection of materials supplied. These points, in 
for each detail is, however, to be commended as | estimates are adopted as final. | particular, will be considered later. There is 
most likely to verify that every requirement can Lastly, the choice of estimating staff is important. | another aspect to which a passing reference will be 
be met by the plant and personnel available, or,| Neither practical skill in processing, nor skilful 


sufficient, namely, whether the purchasing depart- 
alternatively, that some parts or some work must | application of data, is a complete substitute for a | ment should control the stores department. Under 
be assumed to be the subject of sub-contracts with | natural flair for assessing values by scrutiny of|the older conditions of factory organisation, where 
other manufacturers. Some such analysis is almost | drawings or samples as a check on, though not a| there was no development or research department 
essential also to any close estimate for special tools, | substitute for, specific calculations. Estimating is a | to concern itself with specifications, and no planning 
a matter of importance where batch production is | specialist’s job, and efficiency at this point may | or progress control department to concern. itself 
involved. In some manufactures it may be safe to | easily be the key to success of the business as a | with purchase requisitions, it was an obvious 
stop short in this analysis at the number of opera-| whole. Because this is the position, the maximum | advantage that the intelligence and acumen requisite 
tions involved on each component, and then to apply | trouble is justified in organising the reference | for placing purchase orders should be utilised in 
a uniform wages cost per operation, qualified by| records in accordance with a permanent and/|the maintenance of stock in regard to quality. 
the batch quantity, according to the type of| impersonal plan. quantity and time of delivery. Under modern 
component. The chief estimator must necessarily collaborate | conditions, the advantage rather lies with pur- 
This method needs to be based on known average | closely with other departments, particularly those of | chasing and storekeeping being kept as separate 
operation costs on specified components, appro- | design, purchasing, planning, and processing. Only | responsibilities. 
priately classified, and should preferably be asso- | thus can he develop his own critical faculties neces- In proceeding to consider the routine of providing 
ciated with files of unit drawings of components | sary to exercising the right judgment in relation to | and managing materials, differentiation must be mad 
falling within each classification. These reference | new inquiries; not simply as to the estimating of | between what may be called capital goods (plant ind 
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machinery), and consumable goods, in the form of ability involves the association of a particular qual” | quantity and specify delivery to a particular date. 


either production material or service material. 
Production and Service Materials.—Production 
material is material entering into the product, and 
service material is material that is auxiliary to 
production, and does not enter into the product. 
There will be instances in most works, if not all, 
of materials that come into both categories, notably 


metal bars of one section or another, which may be | 


used alike for making components and for making 
tools or repairing plant. 
may be made in practice, it is simpler, for purposes 
of discussion, to assume that a rigid line can be 
drawn between production and service material in 
both their provision and management. 

The progress controller can, with advantage, 


Whatever compromise | 


ity of material with particular dimensions. The | With standardised products, on the other hand, 
| British Standards Institution has gone a long way | there is opportunity for arranging, when desirable, 
| towards providing both specifications and codes. | production to a different time-table from that of 
| Within nearly every industrial undertaking there | the sales budget, and at varying rates of output. 
is still scope for developing precision in the specifi- | Sales may be seasonal, and the question will arise 
cation of materials. The attempt itself induces| whether production may be spread more evenly. 
analysis of the conditions to be met, and may open | If this can be done, it will be necessary to weigh 
|up unexpected opportunities for greater economy | up the advantages of a more uniform rate of 
or efficiency. As a first step, the adoption of codes | production against the possibly heavy call on 
in place of trade descriptions will serve to register capital investment in finished stock, and the cost 
| the existing position, particularly if the source of|of storage pending sales demands. The issues 
supply or name of maker is also incorporated, | involved are obviously of great moment. 

Thus, Chemical No. 106, Jenkinson’s bath salts As discussed earlier, production materials may 
becomes distinguishable from Chemical No. 107, | be assumed to be bought in accordance with purchase 
Dr. Johnson’s bath salts, pending the setting up of | requisitions prepared under the authorisation of an 


have the dual duty of requisitioning purchases of | @ specification for beth salts which may prove that | assembly list, and of an office order as to the total 


all production material, and regulating its issue 
into production, i.e., into processing. His authority 
for action will be the assembly list comprising 
every detail that enters into the final product. 
He can, therefore, never be in doubt about the 
complete range of production material. 

Production material actually passes through 
three phases; its state as purchased (which will 
range from rough castings or bright drawn bar, to 
a complete fitting like a ball race), its state as 
components in course of manufacture, and its state 
as finished components. It is convenient, however, 
to restrict the term production material to the 
first phase. The production material stores may 
be a division of the main or general stores, or quite 
separate, leaving the general stores to concern 
itself with service material. Sometimes the practice 
is rather to split off service materials, particularly 
those for plant maintenance, and to confine the 
general stores mainly to production material. 
There may be sub-stores for particular kinds of 
production material, as well as service materials, 
Obvious cases are sub-stores for metal bars and for 
timber. 

The second, work-in-progress, phase does not 
oceasion a storekeeping function in the ordinary 
sense, although a work-in-progress stores is a com- 
mon enough description. The writer prefers the 
term work depot as signifying that the storage is but 
an organised halting place in lieu of work being 
allowed to lie about the shops until finished. The 
third phase—of finished components ready for 
assembly—raises the question of whether the 
finished component stores shall contain all the 
bought out details, such as bolts, nuts, split pins, 
&e., that are essential to assembly. A point of 
greater import may be how to avoid an uneven 
demand for spare parts depleting component stock 
intended for assembly. 

In the case of service materials, stock levels are 
usually laid down to guide the preparation of 
purchase requisitions by the storekeeper, without 
much technical supervision. Service material is 
usually issued on the authority of the foreman of 
the department requiring the material. Economy 
of material is not necessarily won or lost by these 
methods, as so many considerations come into play 
ineach case. Service material, it may be remarked, 
includes material, such as pipes and fittings, that 
are used in the installation of capital goods, i.e., 
plant and machinery. It is possible, therefore, for 
service material to be chargeable to capital account, 
instead of to one or other expense account. Service 
materials rarely have the attention in regard to 
specification and standardisation that they deserve, 
though the same principles apply in their case as 
to production materials. 

Specifications, Codes and Sources of Supply.— 
Such an amazing range of materials has to be 


|some trade quality of washing soda meets require- | quantity of assembled product to be made. The 
| ments, without the intervention of Mr. Jenkinson | output programme determines the latest time by 
| or Dr. Johnson in particular. |which material must be put into processing, and it 
| The necessity for specification is obvious if quo-| is a matter of carefully executed system to arrange 
|tations for supplies are to be comparable. One | for deliveries to correspond with this programme. 
| has only to think of such universal materials as| In some directions production materials may be 
| string and wrapping paper to recognise how important | bought for stock, rather than bought specially for 
| appropriate specifications may become in obtaining | each office order. There is room, therefore, for 
economy without sacrificing efficiency. It is to be | discretion as to the amount of stock to be held. 
jremembered that all suppliers are not equally | Stock investment is not only a financial cost, in 
scrupulous in adhering to the specification to which | that the money invested is earning no interest, 
orders are accepted. To rely on inspection, on/ but it costs money to store goods, and further the 
receipt of the goods supplied, is not only a costly | stock may deteriorate or become obsolete, involving 
process in itself, but is unlikely to be as effective, | substantial loss. Some general control can be 
taking each consignment as a whole, as the proper! exercised by keeping the stock investment in 
maintenance of quality by the supplier himself.| production material down to some approved ratio 
This is one of the reasons why good buying does not | of the monthly finished output, or other basis. 
necessarily mean accepting the lowest price. There | Detail control would take the form of keeping 
is no doubt that reputable suppliers go far towards | within maximum and minimum stock levels. 
justifying the higher prices they may have to quote.;| A direction in which stock investment is likely 
For one thing, where there can be mutual trust| to be very difficult to control is that of meeting 
between buyer and supplier, dependence can be} the demand for spare parts. The essence of an 
placed on reasonable adjustment being made without | efficient spare part service is promptitude of supply, 
recourse to litigation, that sorriest of gambles. | but unfortunately the demand is commonly proble- 
Inspection to some extent by the buyer is, however, | matical. In the more doubtful cases, it may be 
essential. a convenient compromise if, in the case of castings 
Inspection.—Inspection is a necessary safeguard, and forgings, these are held in stock in a rough 
as much against honest mistakes and errors of judg- | State, and machined as required. This limits the 
ment, as against fraud. The buyer buys material, | delay in supply to the time required for machining. 
for the most part, to sell again in a different form, Perhaps even one or two may be held in a fully- 
and his own reputation is endangered if he is| machined state. These and parallel considerations 
careless about the quality of the material he pur- | necessitate setting up a careful storekeeping system. 
chases. It should be a condition of a purchase; Stock Requisitions and Accounting.—A requisition 
order that while the purchase is made subject to|is essentially a written request. Reference has 
inspection by the buyer, this does not relieve the| already been made to the purchase requisition, 
supplier of his responsibility. A further clause| which is a request to purchase. In the sphere of 
should provide for a guarantee in respect of replace-| production material, it has been assumed that 
ment of defective material or workmanship if) the preparation of purchase requisitions is a planning 
reported within an agreed period, commonly | function, exercised through the progress controller. 
twelve months. Alternatively, if the storekeeper is authorised to 
Inspection of goods as received is frequently | maintain his stock of any materials within specified 
perfunctory, considerable reliance being placed on} maximum and minimum levels, it would follow, as 
the good faith of the supplier in complying with| a matter of course, that he would prepare purchase 
the specification concerned. None the Jess, inspec-| requisitions when his stock reached the ordering 
tion should be in the hands of someone competent | level—that is the level which would allow just 
to exercise discretion and to carry out the tests| enough time for replenishment of stock before the 
considered necessary. Specifications, of course,| minimum level would be reached. Such an arrange- 
include the appropriate tests. In one works, at| ment is almost universal with service supplies, and 
least, where mild-steel bar, for example, is bought) not infrequently, to minimise stock investment, 
for automatic machinery, and one hard bar would | purchases are arranged to meet a month’s expected 
damage expensive tool sets, every bar is tested by demand. This favours the setting of an ordering 
tipping against an emery wheel, the character of | level only, and for purchase requisitions to be based 
the sparks being the test whereby departure from|on the current estimated monthly consumption. 











the normal is detected. 

Inspection at the supplier’s works, when necessary, 
of contracts in hand involves still greater discretion 
and responsibility on the part of the inspectors. 
In particular, the inspector should be able, as the 
result of his visits, to report on the capacity and 
reliability of the suppliers ; whether their organisa- 





provided for any engineering works that a good 
deal of courage is necessary to be really systematic, 
and precise in all records of materials, whether in | 
the form of purchase requisitions, purchase orders, | 
or stock accounts. Trade descriptions still serve | 
in large measure, but the results of research are | 
not to be registered in this simple way, so that in 
certain directions, particularly production material, | 
technical specifications have become a necessity. | 
For convenience of reference such specifications are 
eiven code descriptions. Specifications usually aim at 


tion and management are of the order to ensure 
uniformly reliable products, &c. 

It is necessary now to turn to financial control, 
which has been touched on previously. 

Financial Control by Authorisations and Budgets. 
Financial control of materials resolves itself largely 
into control of the rate of expenditure, because 
the amount is conditioned by the production 
programme. 

The production programme may be the outcome 





With production material, it is rarely safe to base 
future demand on previous consumption, and 
purchase requisitions must be related in some 
effective way to the output programme. 

The counterpart of purchase requisitions, which 
add to the stock, are withdrawal requisitions which 
subtract from the stock. Various names are used 
for these documents, and that of Goods Issue 
Vouchers has the merit of emphasising their 
significance in the stores accounting system. The 
storekeeper is obviously responsible for money’s 
worth in the form of the goods he receives, as a 
cashier is for actual money. Each must produce 
proper vouchers in lieu of goods or cash, respectively. 
For withdrawals of stock, a voucher, to be in order, 
requires the signature of a responsible official ; for 
service material this is nearly always a foreman. 


establishing a certain quality rather than dimension, | of specific contracts for special products, in which | For production material, which, in principle, should 


though they may do both particularly where service- 





‘case the office order must call for a particular’ be issued only as part of a processing schedule, the 
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authorisation should come from the progress con- 
troller, preferably as a duplicate of the sub-order 


for processing the batch of components for which | 


the material is to be released ; it may then be called 
a Material Release Note. 

Stock accounting, in its essentials, is in the form 
of a ledger with receipts (debits) on one side, and 
issues (credits) on the other. The extent to which 
the issues are less in the aggregate than the receipts 
shows the balance in stock, or more correctly which 
should be in stock, according to the vouchers 
produced. Stock accounts may be in terms of 
money values or quantity, or both. As, for purposes 
of maintenance of stock, each variety of material 


necessary to have a quantity account for every 
item, however small the values concerned may be. 
The “ missing split pin ” so often cited as preventing 
delivery of some huge machine, exemplifies how no 
item is unimportant. In whatever form this 
quantity record may be, it must be kept where it 
can be most easily entered, and where the respon- 
sibility lies for taking action when the stock drops 


to the ordering level. The same record can be | 


developed to include information as to purchase 
requisitions issued and balance of material to be 
delivered. Stock accounts in terms of money 
rarely require to be itemised to the same extent. 
Their purpose is not to maintain stock, but to supply 
data for general financial control and accounting 


purposes, 








LONDON DOCK-ROAD IMPROVE- 
MENTS. 


ACCORDING to a statement issued by the Minister of 
l'ransport, a comprehensive scheme for improving the 
various road approac hes to the London Docks is to be 
undertaken in the near future. This scheme will 
include the building of new, and the widening of existing, 
roads in Stepney, Poplar, West Ham and Bermondsey, 
snd the councils of these boroughs will co-operate with 
the London County Council, the port of London 
\uthority «and the Ministry, to bring it to fruition. 

In Wapping, which forms part of Stepney, it is 
proposed that Upper East Smithfield-lane and Nightin 
gale-lane, which lead past the Mint to the London 
Docks, shall be widened at a cost of some 80,0001, and 
that at the southern end of Nightingale-lane a new 
tixed bridge, work on which has already begun, shall 
be constructed, over the Hermitage entrance to the 
docks. Further east along Wapping High-street, a 
second bridge over the entrance to the docks from the 
river is to be provided. This will be of the opening 
type with a width of 40 ft. and, owing to the importance 
f the street, a temporary bridge will be put up to 
carry the traffic, while the new one is being con- 
structed. A length of roadway at the eastern end of 
Wapping High-street is also to be widened to 40 ft. at 
a cost of 90,0001, while other improvements in this 
area will include the widening of Old and New Gravel 
lanes and Wapping Wall. These widenings will be 
carried out as opportunity occurs, Prussom-street, 
which forms a parallel route to the narrow section of 
the High-street, has already been widened and a new 
opening bridge is to be built at Glamis-road, nearby, 
at a cost of 39,0001. 

On the Isle of Dogs, in Poplar, the London County 
Council have obtained powers to construct a new road 
from West India Dock-road to the northern end of 
Bridge road, to widen the latter and to replace two 
bridges by structures which will carry modern traffic 
The lift bridge over the entrance to Millwall Dock 
will also be replaced by a modern bascule bridge, 
costing 102,0001. This will be placed to the east of the 
lock, so that the traffic will only be interrupted while a 
vessel is passing between the lock and the dock. The 
present bridge, apart from its low carrying capacity, 
forms a serious obstruction, owing to the fact that it is 
located over the centre of the entrance lock, and traffic 
is therefore held up from 3 min. to 30 min., whenever 
the lock is being filled o: emptied. This much-needed 
improvement will necessitate shoulders being built 
out into the dock inside cofferdams. It is expected 
that work on the new road, which will enable the 
present narrow and tortuous means of communication 
to be by-passed, will be started early next year and 
that on the lock bridge in 1936. The total cost of 
these works will, it is estimated, be 330,000. 

In the Silvertown area, the Connaught-road approach 
to the Royal Albert Docks is obstructed by four level 
crossings and one swing bridge, which is only wide 
enough to carry a single line of traffic. To avoid these, 
the construction of a new road, comprising a system of 
viaducts and costing 490,000/,, is contemplated and 
this will be put in hand when funds permit. The new 
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Silvertown way, which we described a short while 
ago, also provides improved access to this area. 

The Surrey Commercial Docks in Rotherhithe are 
the oldest in London, and suffer under the disadvantage 
of being served by a single ring route, 2} miles long, 
formed by Redriffe-road, Rotherhithe-street and 
Brunel-road. The Bermondsey Borough Council has 
been gradually widening the second of these during 
the past few years. This work includes the recon- 
struction of three bridges over the entrance to Lady 
Dock, Surrey Lock and Lavender Lock, respectively, 
at a total cost of 79,0001. 

Those who have business in the areas affected by 
this scheme will agree that its preparation has been 
delayed long enough, and will hope that it will now be 


. . era! | energetically pushed forward to completion. It is 
or article must be considered separately, it is | 


significant that while the Port of London Authority 
has spent some 16,000,000/. during the past twenty- 
five years in enlarging and improving the system of 
docks they administer, little has been done to modernise 
the roads serving them. The result has been that the 
trade of the Port has been handicapped by narrow, 
tortuous thoroughfares, weak bridges and delays at 
level crossings, while the inevitable congestion thus 
caused and the consequent irritation have been a fruitful 
source of accidents. It is satisfactory that steps to 
remedy all this are to be taken. 








WILLESDEN TECHNICAL COLLEGE. 


Facuitres for technical education in the district 
of Willesden and Hendon were first provided when the 
Middlesex County Council, at the request of the 
Willesden Local Committee for Technical Education, 


which had been formed in 1892, acquired the St. | 


Lawrence Institute, Priory Park-road, Kilburn, then 
a young men’s club, and opened it as Willesden Poly- 
technic in 1896. The buildings were extended in 1904 
and again in 1927, but these developments proved 
insufficient, and, in January 1932, the Board of Educa- 
tion strongly recommended the erection of a new 
institute to accommodate the Junior Technical School 
for Boys, the School of Art, and all the evening classes 
connected with building, engineering, trade subjects, 
and art, in order that the Willesden Polytechnic might 
be reconstructed and devoted entirely to commercial 
and domestic subjects. After some further discussion 
the proposal to build a new technical college was 
agreed to; constructional operations were commenced 
in August, 1933, and the completed building was 
officially opened on Friday, October 12, by Lord 
Macmillan, P.C., K.C., Chairman of the Court of the 
University of London. The site on which the new 
technical college stands is bounded by Denzil-road and 
Dudden Hill-lane, London, N.W.10; it is 10-7 acres 
in area and was originally purchased for the building 
of a secondary school. 

The College Is Aa 
resembling a “ rectangular figure 8 ” 
ind laboratories being arranged around two quad- 
rangles. Centrally placed between the quandangles, thus 
forming the middle bar of the figure 8, is a particularly 
fine and lofty assembly and dining hall. The main 
front and principal entrance faces Denzil-road. On 
the ground floor are set out laboratories devoted to 
electrical engineering, electrical installations, applied 
mechanics and heat engines, building science, and 
chemistry. At the rear of the building are the work- 
shops ; this block of rooms is one storey in height and 
the workshops provided are for plastering, brick- 
laying, painting and decorating, carpentry, wood- 
working machinery, plumbing, forging and welding, 
and engineering-workshop practice. Installed in the 
electrical-engineering laboratory are several motor- 
generator sets, various motors, transformers, a dis- 
tribution board, and other equipment. In the «pplied 
mechanics and heat-engine laboratory are arranged 
a universal testing machine of 30 tons capacity, a 
torsion-testing machine, a gas-fired boiler, and various 
internal-combustion engines, while the engineering 
workshop is equipped with lathes and shaping, milling, 
drilling, hack-sawing, and other machine tools. Draw- 
ing offices, class rooms, library and various other 
rooms are arranged on the first floor, while the art 
school occupies the whole of the second floor. 

The accommodation is intended to afford facilities 
for systematic evening courses of instruction leading 
to ordinary National Certificates in building, mechanical 
and electrical engineering ; for trade courses in the 
building, electrical and mechanical-engineering and 
illied industries ; for instruction in all science subjects 
required for the Matriculation and similar examinations, 
and for courses on arts and crafts. In the daytime, 
the premises are partly occupied by the Boys’ Junior 
Technical School of Building, and we understand that 
a school of engineering of similar type is to be opened 
in April, 1935; senior and junior courses in arts and 
crafts are also held during the day. 

The opening ceremony on October 12 was presided 
over by Mr. J. C. Fuller, chairman of the Middlesex 


three-storey brick structure 
in plan, the rooms 
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Education Committee, who stated that although the 
old Polytechnic buildings had been enlarged from 
time to time the accommodation had always been 
insufficient, and the members of the teaching staff, who 
for thirty-eight years had carried on under conditions 
which had never been ideal and were sometimes 
difficult, deserved the gratitude of all concerned. In 
the course of his speech Lord Macmillan said that the 
great economic problem at the present time was that 
of production and distribution. In the intellectual 
and ethical world, however, the problem of production 
and distribution also existed. Never was there a time 
when there was a greater production of ideas, but what 
was the use of all this learning unless it were dis- 
tributed, and the distribution of accumulated know- 
ledge was the problem confronting all our education 
authorities. The main aim of the new college, which 
he was pleased to declare open, was to distribut« 
knowledge which had been amassed by master minds 
throughout the land. 








THE LATE MR. S. A. FRECH. 


WE note with regret the death of Mr. Sigismund 
Alfred Frech, which occurred suddenly at Woking on 
October 6. Mr. Frech, who was a consulting civil 
engineer specialising in dock and inland-navigation 
work, occupied an office in Parliament Mansions, 
Victoria-street, London, 8.W.1, until a year or two 
ago. He was born on October 1, 1869, and received 
his general education at Geneva College. After study- 
ing engineering at Geneva University, he became a 
pupil of Mr. James M. Dobson in 1887. Three years 
later he was appointed junior assistant engineer on 
the staff of Messrs. Hawkshaw, Hayter and Dobson, 
and during the succeeding five years was engaged on 
the preparation of drawings and supervising the con- 
struction of the Buenos Aires harbour and dock works. 
Subsequently he carried out a survey for a proposed 
dock and harbour at Necochea, Argentina. The years 
from 1895 to 1897 were spent on further works at 
Buenos Aires; he had charge of the construction of 
two graving docks, engine houses and other buildings, 
and was later engaged on the preparation of plans for 
a proposed new railway in the Province of Buenos 
Aires. Returning home in 1898, Mr. Frech joined th 
staff of Messrs. Jacobs and Barringar, and was 
appointed resident engineer on the construction of a 
dry dock 708 ft. long, and an engine house, jetties, 
wharves, railways and sheds for Messrs. The Tredegar 
Dry Dock and Wharf Company, Limited, at Newport, 
Mon. He prepared drawings for, and was in charge of, 
the construction of these works to completion. At 
the same time, he superintended the maintenance of 
the company’s existing wharves, warehouses, railways, 
and other works. 

Mr. Frech was made resident engineer at the Royal 
Victoria and Albert Docks in 1903, and, during the 
succeeding two years, supervised the working of the 
various engines and machinery, and also all repairs, 
maintenance and reconstruction works in connection 
with the docks, passenger and goods railways, floating 
and other plant, and buildings. In 1905 he entered 
into partnership with Mr. G. G. Eady, and, in addition 
to conducting parliamentary and other work, the two 
partners were appointed consulting engineers to Messrs. 
The Tredegar Dry Dock and Wharf Company, Limited ; 
Messrs. The Alliance Estates and Development Com 
pany, Limited, and other companies. In 1917, Mr. 
Frech was appointed technical assistant engineer at 
the Admiralty, in the Department of the Controller 
General of Merchant Shipbuilding, and for two years 
was in charge of extension works to shipyards and 
dry docks in South-West England and South Wales 
In 1919 he returned to private practice. Mr. Frech 
became an associate member of the Institution of 
Civil Engineers on December 3, 1895, and was trans 
ferred to full membership on April 25, 1911. During 
the 1906-07 session he presented a contribution to th 
Proceedings of the Institution, entitled, “‘ The Tredegar 
Dry Dock, Newport (Mon.),” and for this he received 
a Manby Prize, which was presented on November 5, 
1907. 








LAUNCHES AND TRIAL TRIPS. 


** Menpir.’’—Single-screw steam trawler for service 
in the northern waters of Iceland, Bear Island, and the 
White Sea ; triple-expansion engine supplied by Messrs. 
C. D. Holmes and Company, Limited, Hull. Launch, 
September 22. Main dimensions, 151 ft. 8 in. by 
25 ft. 6 in. by 14 ft. 6in. Built by Messrs. Cochrane and 
Sons, Limited, Ouse Shipbuilding Yard, Selby, [fo 
Messrs. W. B. Willey and Sons, Limited, Hull. 


“Hart CHEN.”’’—Single-screw 
steamer; triple-expansion engine. Launch, Septem- 
ber 25. Main dimensions, 325 ft. by 47 ft. by 25 ft 
Built and engined by Messrs. Barclay, Curle and Com 
pany, Limited, Whiteinch, Glasgow, for Messrs. The 
China Merchants’ Steam Navigation Company, Limited, 
Shanghai. 


passenger and cargo 
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THE COLLECTION AND DISTRIBU- 


TION OF GAS IN BULK.* 
By C. H. Lanner, C.B.E., D.Sc., and E. W. Smrrs, 
C.B.E., D.Sc. 


(Concluded from page 372.) 


Calculation of Flow of Gas Through Pipes.—The 
relation between the factors governing the flow of gas 
through pipes has now been placed on a sound theo- 
retical and practical basis. A review of the work of 
Reynolds, Unwin and Stanton, as it affects the dis- 
charge of town’s gas, has been made by Lacey.t The 
basic equation for determining the quantity of gas 
which will be passed by a main of given diameter and 
length under known pressures at the inlet and outlet is 


— D* (P?, — P?,) 
K, /1s / 7. \ Ven 
Jt N 2() -t- pL 








Qa. = 


Pp 2 
This is often further simplified, in the case of town’s 
gas flowing at substantially atmospheric temperature, 


Fig. 5. STATUTORY GAS SUPPLY AREAS OF THE LONDON DISTRICT. 





a given length of main, the inlet pressure increases a® 
the diameter is reduced, relatively slowly at first, but 
more rapidly as the pressure loss becomes large, until 
it is practically proportional to The apprecia- 


VD 
tion of this fact is important when the question of the 
most economic diameter of main is to be discussed. 
Factors Entering into High-Pressure Distribution.— 
In any gas-distribution system the leading decisions 
which have to be taken are those regarding the diameter 
of main and pressure of gas. The decisions must be 
based on two main factors, viz., the most economic 
diameter of main and the provision which must be 
allowed for future increase in capacity. The total cost of 
distribution is the sum of the cost of compression 
(capital charges on the compressors, power, labour, 
maintenance and repairs) and the capital charges on 
the main. For a given quantity of gas, the smaller 
the diameter of the main, the higher the initial pressure 
required. Thus, the capital charges on the main decline 
as the cost of compression increases. When the sum 
of the two items reaches a minimum value, the corre- 
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(4624.€.) 
1 Watford Company. 19. Southend-on-Sea Corporation. 
2. Tottenham and District Gas Company. 20. Windsor Company. 
3. St. Margaret’s Company. 21. South Metropolitan Gas Company. 
4. Bishop’s Stortford Company. 22. Ascot Company. ‘ 
5. Dunmow Company. 23. Hampton Court Company. 
6. Rickmansworth U.D.C. 24. Gravesend Company. ~ 
7. Barnet Company. 25. Rochester Company. 
8. Chelmsford Corporation. 26. Chertsey Company. 
9. Uxbridge Company. 27. Walton-on-Thames Company. 
10. North Middlesex Gas Company. 28. Wandsworth and District Gas Company. 
11. Southgate and District Gas Company. 29. South Suburban Gas Company. ; 
12. Hornsey Company. 30. Woking Company. ' 
13. Lea Bridge District Gas Company. 31. Leatherhead Company. 
14. Romford Company. 32. Croydon Company. ~ 
15. Gas Light and Coke Company. 33. Mid-Kent Company. 
16. Slough Company. 34. Guildford Company. - 
17. Gas Light and Coke Company. 35. East Surrey Company. 
18. Commercial Gas Company. N.S.C. denotes a non-statutory company. 


by assuming constant values for certain of the terms, 
as follows :— 
D> (P,? 
R 
(sea) Ps L 


For practical working out of problems, it may further 
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be assumed that - -, is constant over limited ranges, 
in which case 
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= K, 
a On ps L 
Thus, approximately, the relation between the 
pressures at the inlet and outlet of the main and the 
quantity and specific gravity of gas and the diameter 
and length of main may be simply indicated as 


fi le IWS -— 
Q? p, L 
= 
It can, therefore, be seen that, for any given quantity 
ot town’s gas of known specific gravity flowing through 
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* Paper read before the British Association, Section G, 
at Aberdeen, on Friday, September 7, 1934. 

+ Lacey. “ Flow of Gas in Pipes.” Trans. Inst. Gas 
Engineers, 1922-23, page 246. 





sponding main will have the most economic diameter. 
As a result of determinations of the minimum cost of 
distribution under the most usual conditions in this 
country, notably by Lacey,* and in the report of the 
Departmental Committee on Area Gas Supply,t it has 
been concluded that there is no general case for the 
use on economic grounds of higher pressures than, say, 
40 lb. per square inch. Indeed, except in the unusual 
case of transmitting small volumes—say below 
4,000,000 cub. ft. per day—over distances of 15 miles to 
20 miles, still more modest pressures give the least cost 
of distribution. It is interesting to note that the cost 
of distribution varies by not more than 0-ld. per 
1,000 cub. ft. from the actual minimum over an appre- 
ciable range of pressures. As a consequence, there is 
a choice of main diameters, the adoption of any of 
which would lead to a cost of distribution only slightly 
in excess of the minimum. The natural desire to have 
a margin for possible increases in delivery would tend 
towards the choice of the largest diameter within the 
range dealt with. 

The problem of future increases in demand is one 
which calls for close study. Three courses are open : 





* Lacey. “‘ Economic Aspects of High Pressure Dis- 
tribution.” Trans. Inst. Gas Eng., 1927-28, page 250. 
+ 1930. H.M. Stationery Office. 





to lay the main which shall give the lowest cost of 
distribution immediately and deal with the increase 
as it eventuates by increasing the inlet pressure; to 
lay, in the first instance, a larger main which shall 
give the lowest cost of distribution when a given 
increase has been attained ; or to lay the main which 
gives the lowest cost of distribution immediately and lay 
an additional main (or enlarge sections of the existing 
main) when the increase in delivery is demanded. 
The solution of the problem can be arrived at only 
by careful study of the anticipated rate and extent of 
the increase and the relative costs of power and main- 
laying. If a steady increase is to be expected in the 
near future, it almost invariably pays to lay a big 
main in the first instance. If the increase is likely to 
be delayed and be of the nature of a ‘‘ block ”’ increase, 
it may be the most economic course to lay an additional 
main when the increase is required. 

Those distribution schemes which aim at supplying 
the whole of the requirements of a gas undertaking 
during the year are enabled to make use of holders 
which are already in existence. The capacity of these 
holders is generally equivalent to three-quarters and 
upwards of a maximum day’s send-out, and conse- 
quently the variations in demand of any area occurring 
within any day would not fall on the trunk main, which 
would deliver substantially a constant quantity of gas 
per hour. The seasonal variations in gas demand, 
however, are of considerable magnitude. The ratio 
of the maximum day’s make of gas to the minimum 
day’s make is, on the average, 2-4 to 1, though in the 
case of certain undertakings it is well below the ratio 
of 2 to 1. With the present trend of developmert of 
gas sales, this ratio may be expected to decrease still 
further. By a study of actual output curves, it has 
been found that for a given annual send-out of gas 
the power consumption in delivering the variable daily 
quantities, even with adverse output curves, is not 
more than about 10 per cent. in excess of that which 
would be required if the daily load were constant 
throughout the year, and probably the average is much 
nearer 5 per cent. Since the power cost is generally 
not more than 40 per cent. of the total cost of distri- 
bution, the seasonal variation does not increase the 
cost of distribution to any but a minor extent. The 
load factor is therefore not of the importance which 
it might at first sight be expected to be. 

Two other factors bearing on the cost of distribution 
must be referred to briefly, namely, the calorific value 
and specific gravity of the gas. These two factors 
are closely related. Town’s gas is at present being 
delivered to consumers with calorific values which 
range from 560 B.Th.U. to 420 B.Th.U. per cubic foot, 
and in a few cases even lower, according to the par- 
ticular district. The corresponding specific gravities 
range from 0-42 to 0-5, on the basis of the specific 
gravity of air being unity. In order to deliver, say, 
56,000 therms per day, the corresponding range of 
volumes of gas would be 10,000,000 cub. ft. to 
13,600,000 cub. ft. By using the high-pressure formula 
given above, it may be calculated that if the first- 
named quantity requires an inlet pressure of 10 lb. 
per square inch the pressure required by the lower 
quality gas would be 14-3 lb. per square inch. The 
cost of compression would probably be increased on 
this account by 0-13d. per 1,000 cub. ft. 

For low-pressure mains above 2-in. diameter, cast- 
iron open-socket, lead-jointed pipes are generally used. 
Their resistance to corrosion, and the ease with which 
services can be connected, make them eminently 
suitable for this work. The first high-pressure mains 
in Great Britain were also of this type, but experience 
has shown that they entail much more attention than 
when used under low-pressure conditions. Modern 
traffic conditions disturb the open lead joints, and thus, 
under high-pressure conditions, leads to excessive 
leakage. Consequently, attention was turned to the 
use of steel mains, the more recent of which have been 
laid with welded long-sleeve sockets, or with butt- 
welded joints. Steel mains have important advantages. 
They are supplied in lengths of over 20 ft., as against 
12 ft. to 16 ft. for cast-iron mains. The welded joints, 
when well made, eliminate leakage due to vibration 
from modern traffic conditions. Subsidences in colliery 
districts are not likely to damage steel mains so readily 
as if they were in cast-iron. The chief disadvantage 
lies in their greater liability to external corrosion, 
and they require precautions to be taken in the form 
of special bitumen wrapping. Owing to the thinness 
of the metal, connections require a special adaptor. 
These disadvantages have caused gas engineers to 
retain their desires for a satisfactory cast-iron high- 
pressure pipe. 

The introduction and development of the spun 
cast-iron pipe, with its greater homogeneity and elas- 
ticity, has lessened the liability to crack under strain. 
This, together with the introduction of simple flexible 
joints of the Stanton-Wilson and Staveley types, 
makes the modern spun-cast pipe one deserving of the 
most serious consideration in high-pressure schemes. 
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In both these joints, the general form of the open | electricity over various distances, and has shown that, 
socket is retained, but the joint is made with a special | per therm contained in the commodity transmitted, 
rubber ring, subjected to compression. An important | the costs lie in the order given—coal and coke giving 
advantage is possessed by this type of joint inasmuch|the lowest cost. While the costs of transporting 
as the pipes can be slewed in the socket, and thus the | coal, coke and oil are dependent only on the distance, 
main can in many instances be laid round bends in | those relating to gas and electricity are dependent in 
roads, and obstructions in trenches without the pro- la considerable degree on factors other than distance. 
vision of special bent pipes. These special flexible | The actual quantity of gas transmitted has an important 
os Is vos ° . . 

joints are easy and quick to make, and have been used | influence on the cost of transmission, whilst the load 
in several of the latest high-pressure systems, notably factor, i.e., the variation from summer to winter, is only 
at Rotherham, Derby, and Ascot. They have shown | of minor importance. On the other hand, when con- 
that, on test, after laying, they withstand air pressures | sidering the transmission of electrical energy, the load 
up to 100 lb. per square inch. Advances have also been | factor and the system of transmission are of paramount 
made in main-laying procedure, especially in the direc- | importance. The figures given in Tables III, IV and V 
tion of the more general use, where conditions are suit- | for a distance of 25 miles make this point clear. 

able, of the mechanical trencher. By this means, In the Fuel Conference paper referred to, these 
important reductions in trenching costs may frequently figures were used to determine at what critical distances 
be made. Bulk distribution implies the use of com-| it becomes cheaper to rail coal than to transmit gas 
pression units of large capacities. Modern develop-|and transport coke separately. It was concluded 
ments have been made in the design of compressor | that, in the case of quantities of gas up to 5,000,000 
units having capacities up to 3,000,000 cub. ft. per hour | cub. ft. per day, it is cheaper to convey gas and coke 
for the modest pressures generally required in this | over distances up to five miles than to rail coal for 











supports the view that important economies in cost of 
gas manufacture when distribution is taken into account 
cannot be expected by concentration of manufacture at 
a few super-gas stations. Rather, it is indicated that 
centralisation of manufacture in efficiently operated 
medium-sized stations situated probably of the order 
of 20 miles apart, is as far as this procedure can be 
carried economically. This view may be expected to 
hold even if the production of coke by the gas industry 
were abandoned. 

Extended Applications of Distance Transmission. 
In the previous section of this paper, the limitations to 
the distances over which gas and coke can be economic- 
ally transported which the basic conditions of gas manu- 
facture and distribution impose have been discussed. 
These limitations are naturally subject to local con- 
ditions. In areas which are only sparsely populated 
they are most severe. In more populous districts th 
conditions are less restrictive, since, in addition to the 
large demand for gas for domestic purposes, there is 
generally a considerable demand from industry. There 
are several such regions in different parts of Great 


country. gas-making purposes. For quantities of gas of the| Britain. One may mention the following :—London, 
Effect of Distribution on Centralisation of Manufac- 
ture.—The factors which influence the decision to Fig.6. STATUTORY GAS SUPPLY AREAS OF THE BIRMINGHAM DISTRICT. a 
close a manufacturing station and to substitute a | Se ne ee 
supply of gas from another are many and varied, and hy — eas a 
a complete analysis is outside the scope of this paper. | c Cun . Miles: o 2 4 6  &Miles 
In order, however, to give a correct perspective to this | j/\! _» #® —) ——— 
question, it may be advisable to make the following tel > il > « “y 
observations :—Contrary to the state of affairs in | > HI | 
. | ‘ CANNOCK XN ucwrmms fo) 5 3 | 


electricity generation, gas making can be carried out | | } - 
in small units substantially as cheaply as in large | } 
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Taste IIl.—Cost of Conveyance by Rail of Coal, Coke and | 


Fuel Oil. 
» / } “ 
3 AS 
Coal and Coal. Coke. oil | | a oy 7 
Distance. | Coke oil Per Per Per | re ,< 
Per Ton, | Per Ton.) Therm. | Therm. | Therm ? >» 7 
o*, 
| Ped 
-e< sd d d qd. | )  oarréy, 
25 miles 3 6 a 9 0-139 0-150 0-246 r~ 2 
; r —S) 
Taste 1V.—Cost of Transmission of Gas | f eonckes 
(Calorific value, 500 B.Th.U.’s, 60 deg. F., and 30-in., | \ 17 
saturated). | | 20 a 
{| _ xiooermnster 


Distance, 25 miles 


Quantity per Day 


| 
Cub. Ft. 5 Million. 


25 Million. | 50 Million 
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Equivalent therms per day 25,000 | 125,000 | 250,000 | 
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Taste V.—Cost of Transmission of Electricity. | 
STRATFORQ \o/ 
System. | Overhead at 132,000 Underground at ON AVON 
| folta, 66,000 Volts 
l (4624.0.) : a a — 
nantity 100,000 kW 00,006 - . . . 

,— 7 Aas 1. Cannock Company 15. Smethwick Corporation. ‘ 
lent 3,412 3,412 2. Lichfield Company 16. Cradley Heath Company (Non-Statutory). 
therms 3. Wolverhampton Company. 17. Stourbridge Corporation. 

Load 4. Willenhall Company 18. Halesowen Company. 
factor 100 50 25 100 0 25 5. Walsall Corporation. 19. Solihull Company. 
per cent . T . 2 Kidd ins y 7 

Pence | 6. Tamworth Company. 20. idderminster Company. 
per | 9.4920, 0-7074. 1 45d.| 1-15d. 2-08d. 3-89d. 7. Birmingham Corporation. 21. Bromsgrove Company. 
therm |) 8. Bilston Company 22. Redditch Company. 

9. Sedgley U.D.C 23. Hinckley U.D.C. 
7 10. Tipton U.D.C. 24. Nuneaton Company. 

units and, consequently, there is not the same scope ll West Bromwich Corporation. 25. Coventry Corporation. 

for economies in manufacture by the centralisation of | 12. Dudley Company. 26. Warwick Company. 

. . = 2 . « : : om. . . 7 » : Ss .) » 
gas making as there is in electricity generation. It | 13. Rowley Re gis Company. 27. Leamington Spa Company. 
. 14. Oldbury U.D.C 


should also be noted that, in the present organisation 
of the gas industry, gasworks are producing coke as | 
well as gas. Whilst the question of the gas industry 
making and selling gas only is constantly under review, 
and in spite of certain disadvantages attendant on the 
selling of energy in two forms which are to some 
extent competitive, a clear case has not been made 
out for the extensive adoption of complete gasification. 
The decision to close a manufacturing station must, 
therefore, take into account the cost of gas trans- 


order of 25,000,000 cub. ft. per day, the corresponding 
economic distance is about 35 miles, whilst for large 
quantities of gas of the order of 50,000,000 cub. ft, per 
day the distance becomes 100 miles and beyond. This 
work has been extended to see what the effect would 
be if complete gasification of the coal were undertaken 
jand the transport of coke thereby eliminated. In 
this case, as the calorific value of the gas would be 
mission, and also th: extra cost of coke transport only some 70 per cent. to 80 per cent. of that of normal 
from the new point of production. It may well be |W" § £45, the quantity of gas requiring to be trans- 

~ | mitted to give the same thermal delivery would be 


that some saving in transport of coal may result | ; , . ‘ : 
from the change; but if the extra cost of gas trans- | proportionately increased. Further, the specific gravity 
mission and coke transport is greater than the savings | Of the gas would be increased by about 20 per cent. 


in coal transport, the balance must be covered by the | The effect of the greater volume and specific gravity is 
savings in of manufacture resulting from the | ™cTease the cost of gas transmission for a given 
centralisation. |thermal delivery. The calculations show that with 

At the London Fuel Conference in 1928, one of the the elimination of coke transport by the adoption of 
authors* has reviewed the relative costs of transmission complete gasification, the extra cost of transmitting 
of energy in the form of coal, coke, fuel oil, gas and gas only requires a greater saving per ton of coal in 


cost 





the cost of manufacture of gas than is the case if both 








* Smith. “ Tranamission Over Various Distances of | £88 @nd coke are transmitted. In other words, the 
Energy.” Trans. of World Power Conference, London,| economic distances mentioned above are reduced 
1928, vol. iii, page 828. rather than increased. The whole investigation 





Birmingham, Lancashire, Yorkshire, Newcastle and 
Glasgow. Whilst recognising that there are many 
important factors to be taken into account which can 
be correctly evaluated only by intensive and detailed 
study, the authors have been bold enough to call 
attention in the succeeding sections of the paper to 
the three first-named districts as being suitable for 
development along the lines of further co-ordination o! 
manufacture and distribution of gas. They are encour- 
aged in this procedure since it can be observed that, in 
the examples of existing gas distribution systems 
described earlier in this paper, both coke and gas are 
transported over distances substantially the same as 
those which the authors have in mind for other districts. 
Their suggestions, therefore, are in the nature of an 
extension of what, in a measure, is existing practice 
rather than of the introduction of any new principle. 
For the purposes of this paper, the London Area has 
been taken as being bounded by Bishop’s Stortford 
in the north and Reigate in the south, and running 
from the mouth of the Thames in the east to Ascot 
in the west. The river cuts the area into two zones 








which are roughly 20 miles wide at the widest part. 
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There are 35 statutory areas in this region, the boun- | municipal authorites and are responsible for 70 per 
daries of which are shown in Fig. 5, page 423, which | cent. of the gas sales. They range in size from very 
supply a population of 8,600,000 with 96,000 million | small concerns making less than 20,000,000 cub. ft. of 


| that control the price of gas to the consumer. These 
; are broadly indicated in the following sections. 


(1) The Cost of Coal.—This depends very largely 


cub. ft. of gas perannum. They are, with the exception 
of three small undertakings, under company control. 
The prices at which gas is sold to ordinary consumers 
range from 8d. to ls.5d. pertherm. Whilst situated at 


gas a year to large ones producing nearly 8,000 million | on the proximity of the manufacturing station to the 
| cub. ft. in the year. There is an important industrial | source of supply or its proximity to convenient railways 
load in the south east and easterly section of the area. | or waterways. It is interesting to note that, in one 
| This portion of the area is one of the most densely- highly-industrialised area in the north of England, over 


some considerable distance from the coalfields whence | populated districts in the country, the triangle Man- | 1,900 square miles in extent, there are works which are 


good gas coals can be obtained, those undertakings 
bordering the river have the advantage of cheap sea- 
coast transport from Durham. They are enabled to 
obtain coals some shillings per ton cheaper than those 
which may be only a few miles away, but which have no 
lirect access to the river. Many of these latter under- 
takings depend either entirely or to a large extent on 
South Yorkshire coals. The centralisation which has 
already taken place on the north bank of the river is 
described in another section of this paper, but a study 
of the two diagrams, Fig. 3, page 371 ante, and Fig. 5, 
will show that this has not reached its logical conclusion. 
{reas belonging to other undertakings which are less re- 
mote than some already supplied from the centralised 


| chester, Wigan, Rochdale, being almost continuously 
| built up. The feature which differentiates this area 
| from the other two already dealt with is the presence 
within the area of an important coalfield which supplies 
the major proportion of gas-making coals used. This 
|fact tends to react unfavourably on the sale of gas 
and coke, since the same collieries produce house coal 
| which can be sold relatively cheaply in the vicinity of 
| the collieries. The population, to some extent being 
|employed by the collieries, the presence of “ miners’ 
j}eoal” is also an adverse factor. Nevertheless, on 
| viewing the possibilities of co-ordinated gas supply, 
| it will be readily appreciated that there is considerable 
|scope for such development. For example, between 


system of supply have not yet been linked up. On the | St. Helens and Bolton, a distance of 27 miles, there are 
south of the river, little progress has been made in this | 8 manufacturing undertakings, or one for every 3 miles 
direction. A relatively small quantity of gas made in| to 4 miles. There appears to be little doubt that a 
irea 21, issentinto area 29. The problem resolves itself | pipeline connecting these two places with a centralised 
into a study of how far the manufacture of gas and | manufacturing station placed at the centre of the 
coke can be economically concentrated at stations | coalfield so laid out as to be able to take full advantage 
along the river which can receive water-borne coals. | of the classes of coal available, and producing various 
It would appear that the logical trend would be to types of coke most suitable for the needs of the area, 
develop the gasworks already in existence on the | would be quite an economical development. Another 
Thames and to concentrate the remaining manufac-|area where distribution of gas from a centralised 
turing stations on lines about 20 miles north and south | station could be applied is the Rochdale-Bolton- 
of the river with the extreme western end of the area, | Manchester triangle. A third pipeline in the Black- 
supplied partly from the works on the river at the | burn-Colne area is a possibility. This line would 
highest point where sea-borne coal can be obtained and | receive the gas from the coke ovens in the Accrington 
partly by a works situated in area 22. | vicinity. Finally, Manchester is already receiving 
In giving consideration to the possibility of co-ordi- ; 4 considerable part of its supplies from its own cen- 
nation of gas supply, attention might be given to the | tralised works, some 13 miles from the city, and 
district within 20 miles of Birmingham shown in Fig. 6.| there is no question but that this is susceptible to 
The characteristics of this area, as they affect the | considerable expansion. 
question of gas supplies, may be briefly summarised. | Conclusion.—The primary object of this contribution 
The Birmingham gas-supply area (the third largest | has been to elaborate before the British Association 
undertaking in the country) occupies the centre. To | some of the leading economic and engineering problems 
the north, west and south lie a series of townships, | which are facing the gas industry to-day. These prob- 
many of which are substantially of an industrial nature, | Jems will have to be solved before the present growth of 
whilst the remainder are residential. In the north- | the industry can be in any way materially accelerated. 


west section lies the important industrial district of the | 
* Black Country.” In contradistinction to other densely 
populated parts of the country (excepting London) 
practically the whole of the coal used for gas-making 
is drawn from districts outside the area, largely from 
South Yorkshire and Derbyshire, with smaller quan- 
tities from North Staffordshire and North Wales. 
Taking an area between Birmingham and Wolverhamp- 
ton which covers 240 square miles with a density of 
population of about 8,000 per square mile, there are 
1] separate gas undertakings ranging in annual sales 
from 80 million cub. ft. to 13,936 million cub. ft., the 
total annual gas sales being 18,024 million. The present 
gas consumption per consumer is the high one for so 
large an area of 41,000 cub. ft. per annum. The 


| The authors start out with the belief that no coal 
| should be used directly for either domestic or industrial 
| purposes. Their belief arises not only out of the 
principle that smokeless methods of fuel utilisation 
should be general, and so bring about a great improve- 
ment in the amenities of life, but because it is only by 
such means that the drudgery of domestic life can be 
minimised, and precision and higher efficiencies in 
| industrial operations be attained. The use of gas for 
both these purposes has proved of enormous advantage, 
which is confirmed by the fact that to-day, over 90 
per cent. of the families in Great Britain are using gas, 
}and that gas is displacing solid fuel in practically all 
| the most modern industrial enterprises. 

There is a disposition, on the part of the newer 








industrial load is one of the highest in the country. | industry, to believe that gas will ultimately be displaced 
Che eleven undertakings could be linked up by a grid | by electricity. It is the view of the authors that, 
having a total length of about 37 miles if each district | looking at the heat requirements of the country 
is to be able to receive gas from two directions. Assum- | broadly, there is no evidence that this is likely to be 80. 
ing that two centres of gas manufacture only were | Kach source of energy has its place, and the one is 
retained, in the Wolverhampton and Birmingham areas, | always complementary to the other. It is very much 
respectively, the ring main would handle 3,000 million | to be deprecated that local authorities should be 
cub, ft. per annum required by the other nine under- | obsessed by the universal utility of any one source of 
takings. | energy, and, as has been done in a number of cases in 


The cost of distribution of this quantity of gas | new housing estates, make that source solely available. | 


would not exceed 2d. to 24d. per 1,000 cub. ft. of gas | Such a policy will act as a boomerang, not only on the 
distributed or, say, $d. per therm, though on the total | authority, but on the industry which is being so 
gas supplied by the undertaking the cost would be only | unhealthily fostered. The domestic consumer should 
0-33d. to 0-42d. per 1,000 cub. ft. The amount of | have free choice in this connection. There is plenty 
coke which would require to be railed into the districts | of room for both the gas and the electrical industries. 
would amount to 79,000 tons and, assuming an average | They are both public services, should be looked on as 
rail haul of 5 miles, the extra cost would not be greater such, and should not be mutually exclusive. The gas 
than the equivalent of 4d. per 1,000 cub. ft. Against | industry has suffered from the fact that whilst it is an 
these two items, however, must be set savings due to | old industry, which has kept fully abreast technically 
concentration of manufacture at two large stations. | with all the scientific advances which have been made 
In the first place, there would be some saving in rail | in connection with gas production and utilisation, and 
freight for coal, since the two manufacturing stations | individual undertakings have been run with a high 
would be located in the Birmingham and Wolverhamp- | degree of efficiency, its whole development has been 
ton areas, which are the nearest points to the coalfields | on parochial lines, the only common achievement 
trom which supplies are drawn. This saving may be| being its technical advance. The primary concern 
expected to neutralise any extra cost incurred in railing | of the gas industry should be to produce cheap gas. 
coke from manufacturing stations to the centres of | It is not necessary that it should be as cheap thermally 
supply. Other savings in manufacture would un-/|as coal or coke, the other advantages of gaseous fuel 
doubtedly more than neutralise the cost of distribution | neutralising to a large extent a higher cost. There 
of the gas. |are many directions in which it can be applied, but 

The Lancashire area, to which attention has been| Where to-day it is a luxury. It must not be for- 
paid, is that lying between Preston and Colne, in the | gotten, however, that the luxury of to-day may become 


north, and between Liverpool and Stalybridge in the 
south; and from the eastern county boundary to the 
sea-coast. This area includes a population of over 
#,500,000, the sales of gas being about 32,000 million 
ub. ft. per annum. There are 53 statutory gas 
authorities in this area, of which 36 are owned by 


the necessity of to-morrow. The extent to which 
the price of gas can be reduced will largely control 
the rate at which it changes from a luxury to a 
necessity. 

In making a broad survey of this subject, it is 
important clearly to understand what are the factors 


far from modern, but which could deliver gas to other 
towns 20 miles away, having the most modern equip- 
ment, at a cheaper rate than the gas can be made at 
| the latter works. This is due to proximity to collieries 
|and to easy access to railways. 

| (2) Another factor of lesser moment, but neverthe- 
| less important, is that of local markets. If there is a 
a for coke in a given area, or for road tar, it 
is better to produce gas in that area, and so cut out 
distribution costs of coke than to produce it in another 
area from which coke has to be exported in bulk. 

(3) Another factor is the modernisation of manu- 
facturing equipment. Carbonisation and by-product 
recovery, carried out on modern lines, can be operated 
under better financial conditions than was possible some 
years ago. The difference between the old and the 
new conditions may amount to as much as ld. per 
therm. The question of the size of works does not 
loom so large as in the electrical industry. The mere 
fact of size, indeed, has little bearing on the cost of 
production of gas. Location, markets, and distribution 
are much more influential factors. One important 
advantage that the gas industry has over the electrical 
industry is the fact that gas can be stored in holders. 
A temporary breakdown or irregularity in the working 
of a manufacturing plant is not felt by the consumer, 
and such incidents as the black-out that occurred in 
East and South-East England at the end of July are 
unknown in the gas industry. It is, therefore, not 
necessary to carry duplicate or triplicate plants to 
provide against such eventualities. Most gas under- 
takings work up to 90 per cent. of their capacity at 
certain periods of the year, and rarely have more than 
a 50 per cent. margin in the summer months, This is 
reflected in the capital expenditure per unit of heat 
sold in the gas and electrical industries, it being in the 
proportion 1 to 8. If the electrical industry were to 
displace gas generally for domestic purposes the load 
factor of the electrical industry would be so seriously 
affected that the cost of electricity would materially 
rise and become even more prohibitive than it is for 
such purposes. On this count alone there is no likeli- 
hood of a radical change over. 

(4) The most important factor governing the cost of 
gas to the consumer is that of distribution. The cost 
of production of gas is rarely more than one-third of 
the selling price to the consumer. It is, therefore, all 
the more important that gas undertakings should not 
continue to be run as individual entities completely 
dissociated from one another. There has been a move 
during the last year or two to correct to some extent 
this defect. Holding companies have come into 
| existence which have acquired groups of undertakings 
|and this continues to take place. The primary incen- 
| tive for most of these acquisitions has been the desire 
|for investment of idle capital with a high degree of 
security. Such aggregations of gas undertakings will 
prove of national importance just in so far as the 
facilities provided are used to the greatest advantage. 
One fears a development of this kind because, although 
| it is the first step in the right direction, it would not 
| appear to have been taken as a result of a thoroughly 
| considered national policy. 

Common control of undertakings makes it much 
more possible to bring about co-operative work and 
co-ordinated results than independent control, but so 
far no evidence has been forthcoming that this acquisi- 
tion, for financial reasons, is any more than an end in 
itself. The authors feel that the industry is of such 
national importance that it should not continue to 
develop on these haphazard lines, with the main in- 
centive for major changes coming from outside financial 
interests. There is no reason why the industry itself, 
| if given sufficient powers, should not develop a national 
|scheme, probably dividing the country up into con- 
| venient zones, five or six in number, each of which 
should be under the broad control of a centralised 
authority, all of whom would be linked up with some 
national body. The chief deterrent in this connection, 
in the authors’ view, is the incidence of municipally- 
| owned undertakings. These may be, and often are, as 
| efficiently run as company undertakings, but the difficul- 
| ties of bringing about financial and engineering co- 
operation between municipalities and others are almost 
insuperable. 

Finally, no apology is made for bringing this matter 
| before the Engineering Section of the British Associa- 
| tion. A comprehensive treatise on the subject has not 
been attempted. It is felt, however, that sufficient 
material has been put before you to justify a much 
more detailed study of the subject, either by a com- 
mittee of the Association, a committee of the gas 
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WELDED COACH CONSTRUCTION ; CHICAGO, MILWAUKEE AND ST. PAUL RAILROAD. 


MESSRS. LINCOLN ELECTRIC COMPANY, ENGINEERS, CLEVELAND, OHIO, U.S.A. 
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industry, or even by some body brought into being 
by a Government Department, 

The authors acknowledge with thanks the assistance 
they have been given in preparing this paper, by a 
large number of gas authorities, including the Gas 
Light and Coke Company, the Derby Gas Light and 
Coke Company, the Newcastle-upon-Tyne and Gates 
head Gas C mpany, and the Corporation Gas Under 
takings at Birmingham, Glasgow, Nottingham and 
Rotherham They also wish to thank Mr. F. 8S. 
Townend for the trouble he has taken in collecting 
together a great deal of the information on which the 

mtribution is based. 


WELDED COACH CONSTRUCTION 
ON THE CHICAGO, MILWAUKEE 
AND ST. PAUL RAILROAD. 


AN interesting example of the application of welding 
vdopted with the object of reducing weight, is given 
by the annexed illustrations of railway stock under 
construction in the shops of the Chicago, Milwaukee, 
St. Paul and Pacific Railroad Phe coaches, of ‘Gc. 2. Wetprne-up Sipe PANELS 
which 50 are being built, are intended for the Chicago 
Pacific Coast service, and it is stated that the adoption 
of welding has made possible a saving of 35 per cent 
in weight, which should bring down operating costs, 
1s well as resulting in a considerable saving in first 
cost for material. 

The coaches are 80 ft. 8 in. long, 10 ft. wide, and 
the roof is 13 ft. above rail level. The total weight of 
the new design is 96,000 Ib., compared with 146,000 Ib 
of the type previously in service. Fig. 1 shows the 
completely-welded body on its underframe. All 
projections on the exterior have been avoided, and, 
where possible, all edges have been rounded to reduce 
vir resistance. Welding has been employed for the 
whole of the body, while the centre longitudinals, 
bolsters, buffer beams and body end-sills are built up 
of structural shapes and pates, joined by are welding. 
rhe floor and body are composed of pressed plating, 
with right-angle flanges on the various contiguous 
panels or “pans.” The floor pieces are assembled 
upside down, and the flanges spot welded at intervals, 
after which the whole assembly is turned over and the 
Vee-joints continuously welded by the shielded arc 
process, to produce a flush finish. The floors are built 
of pressed steel sheets, } in. thick, each pressing 
extending right across the floor to the side sills. The 
floor so built up is connected to the framing longitu 
dinals by intermittent welding. 

The bodywork consists of pressings welded together, | a Macuine at Work on Roor. 


' 
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the side sills being of 4 in. by 8-2 lb. Z-bars, extending 
from one corner post to the other. The sides, one 
of which is shown being welded in Fig. 2, are built of 
three standard pressings, one extending to the full 
height between the windows, one below the windows, 
and one above. The sheeting used is again } in. thick, 
the flanges being formed te give both angle and channel 
effect, to add to the stiffness. The flanges are again 
spot welded and the Vees filled in with weld metal to 
give a flush finish. The pressings used in the sides 
are punched for bolting the flanges together ; later, 
these holes are filled. In this instance, the Vees are 
first filled, the side turned over and the flanges spot 
welded. The window frames are formed of No. 12 
gauge steel with flanges projecting inwards. 

Fig. 3 shows a roof under construction. In this 
instance, centre panels of y-in. plate are employed, 
pressed with deep flanges on all four sides, the side 
plates being, however, of #-in. plating. Flat strip, 
iL in. by 3 in., is inserted between the centre flanges to 
form a ridge pole. This strip is inserted to project 
above the surface, and is melted down when welding 
in the Vees. Fig. 3 shows the automatic machine at 
work on a roof. 

An excellent finish is obtained due to the regular 
bead deposited by the automatic method, warping 
being reduced to a minimum by a water-cooling 
system of drilled pipes in connection with the welding 
jig. The pipes keep a continual spray playing on the 
underside of the joint being welded, and heat is carried 
off so efficiently that the bare hand can be placed on 
the plating within 5 in. of the arc. By localising the 


heat in this way, very little warping is experienced. | 


No grinding is necessary after automatic welding. 
The welding has been carried out by the “ Electronic 
Tornado” and hand welders of the Lincoln Electric 
Company, Cleveland, Ohio, U.S.A., who also supplied 
the electrodes. We are indebted to the same company 
for the photographs reproduced herewith. 








BLISTERING OF IRON 
SCALES AND FORMATION 
NON-ADHERENT SCALE.* 


By R. Grirrirus, M.Sc. 


OXIDE 
OF A 


In works practice, blistering of the scale during the 
reheating of steel for rolling into sheets may have a 
deleterious effect on the final product. Beneath the 
blisters oxidation continues at a reduced rate, resulting 
not only in differences of level of the steel surface, but 
also in the formation of a thin and tenacious secondary 
scale deposit. Variations in the thickness and tenacity 
of the scale may result in an irregular surface in the 
finished sheet, and in the case of sheet steel for motor- 
car bodywork an excessive amount of rubbing-down 
may be required, while in the case of tin plate the 
material will be of inferior quality, unless the tin coating 
be heavy. In the manufacture of tin plate and black 
plate, blistering occurs only occasionally. Trouble is 
most frequently encountered in the reheating of single 
sheets, especially if a sheet is removed from the furnace 
and subsequently replaced, or if the furnace atmosphere 
is allowed to become strongly oxidising in character. 
The present investigation was instituted as a result 
of another research on the rate of oxidation of steels 
in air, when it was found that in the range of tempera- 
ture between 850 deg. C. and 1,050 deg. C. duplicate 
experiments carried out under apparently the same 
conditions did not produce anything like identical 
results. In this range of temperature, the oxide 
surface was irregular owing to blistering of the scale, 
and the variations in the rate-of-oxidation results were 
attributed to the protective influence of the blisters. 

Fig. 1 (annexed) illustrates the appearance of 
such blisters produced on a sheet of mild steel by 
oxidising the sheet in air at a temperature of 900 deg. 
C. for half an hour. The experimental work described 
in this paper was carried out in order to throw further 
light on the cause and prevention of this scale blistering, 
and also to ascertain conditions for the formation of a 
non-adherent scale. The oxidation of iron and steel 
at high temperatures has been studied by a number of 
workers ; but very little reference has been made to 
the phenomenon of blistering. 

The specimens used in'the preliminary experiments 
were cut from rolled steel strip, 0-03 in. thick, of the 
following analysis :— 


Per cent. 
Carbon 0-07 
Manganese ... 0-45 
Sulphur 0-077 
Phosphorus 0-033 
Silicon Trace. 


An electrically-heated silica tube of 4 in. internal 
diameter was used to heat the specimens (14 in. by 
3 in.) over which air was drawn. The air was dried and 
preheated, and its velocity through the furnace was 





* Paper presented at the Brussels meeting of the Lron 
! Steel Institute, September 10-14, 1934. Abridged. 
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varied in unsuccessful attempts to prevent blistering 
of the scale. The possibility was recognised that an 
emission of occluded gases from the specimen on heating 
might set up blistering. If gases were given off after 
an appreciable thickness of scale had formed, and if 


the gases were not able to diffuse through the oxide | 


at a rate equal to that at which they were evolved, it 
is conceivable that the oxide layer might be lifted from 
the metallic surface. To test this possibility, a speci- 
men was heated at 900 deg. C. in vacuo for one hour, 
in order to give such gases, if present, an opportunity 
to escape. At the end of this period, air was admitted 
into the furnace, and heating was continued for a 
further period of one hour. This specimen was 
blistered in just the same manner and to the same 
degree as previously. The experiment was repeated, 
but in this case, pure dry oxygen was introduced after 
the preliminary heating in vacuo. In this instance, 
the scale was not blistered. On this evidence it appears 





BLISTERS ON A STEEL SHEET. 


Fig. 1. 


very unlikely that occluded gases can be responsible 
to any important degree for the phenomenon. 

Effect of the Composition of the Metal Base.—Steels of 
the following carbon contents were heated in air for 
one hour at 900 deg. C. :— 


Carbon, 
per cent 
(i) Decarburised strip steel Nil 
(ii) Re-melted electrolytic iron 0-02 
(iii) Mild steel strip ... 0:07 
(iv) Mild steel see 0-12 
(v) Rail steel 0-53 


The scales formed on all these steels were blistered, 
and the carbon content did not appear to exert any 
influence on the degree of blistering. The following 
alloy steels were oxidised in air for one hour at 950 deg. 


(i) Tungsten magnet steel: C, 0-7 per cent. ; W, 5-5 
per cent. 

(ii) Nickel-chromium steel: C, 0-32 per cent. ; 
3-18 per cent. ; Cr, 0-35 per cent. 

(iii) Case-hardening nickel steel: C, 0-1 per cent. ; 
Ni, 5-35 per cent. 

(iv) Chromium-vanadium steel: C, 0°40 per cent. ; 
Cr, 0-84 per cent. ; V. 0-18 per cent. 

(v) Cobalt magnet steel: C, 0-75 per cent.; Co, 
25 percent. ; W, 2-2 percent. ; Cr, 1-6 per cent. 


Ni, 


Blistering of these steels occurred to a greater or 
less extent, depending on the amount of oxidation, 
which varied with the heat-resisting characteristics of 
the steels. 

Effect of Rate of Heating—When oxidising some 
electrolytic and Armco iron specimens it was found 
that if the relative heat capacity of the specimen was 
large in comparison with that of the furnace, blistering 
was materially reduced, and could, if the specimen 
were large enough, be almost entirely eliminated. If 
such a large specimen were not allowed to oxidise until 
it had attained a temperature of about 950 deg. C., 
and oxidation in air were then allowed to proceed at 
this temperature, the resulting scale was blistered. 
Heating a thin sheet very slowly in an oxidising 
atmosphere to a temperature of about 950 deg. C. pro- 
duced a scale which was not blistered. In general, 
the tendency was for sheet material to blister more 
readily than bar material. 

Experiments with Pure Oxygen.—As previously 
stated, it had appeared that oxidation in pure oxygen 
did not cause blistering, and to verify this, further 
experiments were carried out. Oxygen was obtained 
from a cylinder of the compressed gas and purified 
before use. The scale resulting from the oxidation of 
the steel strip in oxygen of such purity, throughout the 


range of temperature 700 deg. C. to 1,000 deg. C., was 
of a greyish-blue colour with a perfectly smooth and 
even surface. The scale was quite different from the 
adherent type which formed in air, and flaked off easily 
in the form of a sheet, leaving the iron covered only 
by a thin oxide film. It was found that a reduction 
of the pressure of the oxygen from 760 mm. to 152 mm. 
(the partial pressure of oxygen in the atmosphere) 
did not cause blistering of the oxide. 

Effect of Additions of Nitrogen and Carbon Dioxide 
to Oxygen.—When the nitrogen content in oxygen- 
nitrogen oxidising atmospheres exceeded 30 per cent., 
blistering occurred in the temperature range 850 deg. C. 
to 1,000 deg. C. A similar effect was observed when 
upwards of 50 per cent. of carbon dioxide was added 
to oxygen. 

Effect of Moisture on the Rate of Oxidation in Air and 
the Formation of Blisters —When air was bubbled 
through hot water and then passed over the heated 
iron and steel specimens, it was found not only 
that the amount of scale formed was greater with 
water-saturated air than with dry air at the same 
temperature of oxidation, but that a distinctly different 
type of scale was produced, being perfectly smooth and 
of a darker colour. It could be stripped very easily 
from the metal, and the underlying surface of the 
specimen was perfectly clear of oxide, presenting a 
silvery appearance. The proportion of moisture 
required to prevent blistering differed with the tempera- 
ture to which the specimens were heated. The lower 
the temperature of oxidation the greater must be the 
proportion of moisture. Thus, at an oxidising tem- 
perature of 1,000 deg. C. a water temperature of 
75 deg. C. provided sufficient moisture to prevent 
blistering, whilst at 900 deg. C. the water had to be 
boiled vigorously, and an excess of steam in the 
atmosphere was necessary to produce a similar effect. 
In attempting to elucidate this action of steam, it 
was necessary to investigate the action on the steel 
of hydrogen mixed with air. It was found that, 
although a slight decrease in the amount of blistering 
resulted from the addition of hydrogen, for the com- 
plete absence of any blisters it was necessary to have 
present a proportion of hydrogen in the explosive 
range, that is, that required to produce water. It 
would thus appear that the presence of water in the 
form of steam is necessary to prevent blistering during 


| oxidation in air. 


Mention may here be made that, in all cases, the 
specimen appeared to be at a somewhat lower tem- 
perature than its surroundings in the furnace through- 
out the period of oxidation; also a longer period of 
time was necessary for the specimen to attain this 
temperature in a steam-air mixture than was required 
for a similar specimen when dry air was used. The 
composition of the scale produced by oxidation in a 
steam-air mixture did not differ materially from that 
produced in air alone. On analysis, an average of 
75-2 per cent. of iron was found in both types, and 
although it does not follow directly that the change in 
composition from the inside to the outside of the scales 
was the same, the microstructures were such as to 
lead to this conclusion. 

Non-Adherent Scales.—As previously stated, a 
striking effect of the addition of steam to air was the 
formation, under certain conditions, of a readily 
detachable scale, leaving the underlying surface of the 
iron entirely free from oxide. It was found that a 
number of conditions had to be satisfied to produce 
this result. Further experiments, using Armco and 
electrolytic irons, showed that the rate of cooling of 
the specimen in the atmosphere from the oxidising 
temperature had a direct influence on the effect. With 
slow rates of cooling, the iron had a layer of pulverulent 
scale beneath the main scale deposit. The rate of 
heating of the specimen to the oxidising temperature 
had a similar effect but to a less extent, in that a slow 
rate of heating tended to produce an adherent scale. 

The shape of the specimen was also of importance in 
this respect. A round bar tended to produce an 
adherent scale, whilst the scale on a sheet form of 
specimen was much more readily detached. Further, 
the composition of the base material to be oxidised was 





. C, Si, 8, P. | Mn, 
Steel per cent. | percent. | per cent. | per cent. per cent. 
| ! 
Act A nn Seer an a 
A --| O-l4 0-26 0-051 0-044 14-3 
Bb ‘ 0-08 0-13 0-054 7 


0-046 22: 





an influencing factor. It was found that even small 
additions of phosphorus to Armco iron produced an 
adherent scale, and a 2 per cent. addition of silicon 
had a similar effect. On the other hand, the addition 
of carbon to electrolytic iron, by carburising in coal 
gas, did not result in the formation of an adherent 
scale deposit. The addition of manganese in appre- 
ciable amounts to a steel had a profound influenee. 
Two steels of the compositions given above were 
oxidised in air-steam mixtures. 
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In each case an easily removable, compact sheet-like 
scale was formed. This scale was somewhat difficult 
to break between the fingers, and appeared to be 
stronger than scales produced under similar conditions 
on Armco or electrolytic irons. On the other hand, 
when steels of similar carbon, silicon, sulphur and 
phosphorus contents, but with only 4 per cent. of 
manganese present, were oxidised under identical 
conditions, an adherent scale was formed. Various 
other steels were oxidised in air-steam mixtures, and 
it was found in each case that the presence of even 
small percentages of the metalloids silicon and 
phosphorus were sufficient to produce an adherent 
scale. 

M icrostructures.—The structure of the scale produced 
by oxidation in air alone differed from those produced 
in air-steam mixtures in the thickness of the phases, 
there being a somewhat greater area of the broken- 
down magnetite in the ferrous phase produced in the 
air-steam mixture, and, in particular, a thinner outer 
surface layer of ferric oxide. Also, in the cases where 
an adherent scale was formed, it was found that the 
oxide had penetrated along the grain boundaries of 
the iron or steel base. 

Consideration of Results.—The author would suggest 
the following explanation to account for the blistering 
of the oxide in air and the absence of blistering in 
oxygen. Due to the fact that there is a volume 
change of the order of 100 per cent. when iron is 
oxidised, stresses are set up which tend to disrupt the 
scale and loosen it from the underlying metal. Pos- 
sibly, the presence of minute traces of impurities in 
or on the surface of the specimen may at first prevent 
oxidation where they are situated, becoming subse- 
quently covered with oxide. The tendency for cavities 
to form, owing to the lifting of the scale by the stresses, 
would be assisted by the presence of a non-oxidising 
gas in the atmosphere, which might diffuse through 
the scale and collect in the cavity, thereby reducing the 
stress necessary to continue the expansion of the cavity. 

It does not appear possible for blistering to take 
place to any extent when oxygen alone is used for 
oxidation. As shown by Pfeil, the stresses exerted by 
a scale in its formation cannot be very great, in that 
particles of foreign matter placed on the surface of 
the scale during oxidation are not forced to remain 
at the surface, but become buried. So that if, during 
the oxidation of a specimen in oxygen, a blister is 
formed, the exposed surface of the steel beneath the 
blister will be rapidly attacked by any oxygen present 
in the blister, so creating a vacuum. The blister will 
immediately collapse. The passage of gaseous oxygen 
through the scale layer will not be rapid, because it 
will be dissolved in its passage through the scale 
unsaturated with oxygen. It thus appears necessary 
for an inert or non-oxidising gas to be present to 
support the blister after its formation. 

It is probable that the reason why blistering in air 
does not occur at temperatures below 850 deg. C. is 
that the rate of oxidation is slow at these temperatures, 
so that the stresses set up in the scale are smaller, 
and have sufficient time to relieve themselves whilst 
oxidation is proceeding. This hypothesis is confirmed 
by the fact that when a specimen is heated up slowly 
to or through the range of temperature in which 
blistering can occur, no blisters are formed. At 
temperatures above about 1,000 deg. C. it is probable 
that the mobility of the scale is high and diffusion in 
the scale so rapid that very little stress can be created, 
and blisters, if momentarily formed, would immediately 
be filled up with oxide. The effect of the addition of 
steam to air during oxidation is probably to retard 
the rate at which the temperature of the specimen 
rises to the oxidising temperature, and thus effects a 
gradual formation of scale of sufficient thickness and 
strength to prevent blistering. 

Non-Adherent Scale.—The experimental work indi- 
cated that a number of factors were involved when a 
non-adherent scale was formed. It appears necessary 
to have a rigid, compact type of scale, such as is 
produced when oxidation is carried out in air to which 
steam has been added. The composition of the base 
material has an influence in two directions. The 
relative coefficients of expansion of the scale and 
steel would be important, in that the steel, on cooling 
down, would tend to contract more than the scale, 
and, given the optimum rate of cooling, the steel 
would detach itself fron the scale envelope. In those 
the oxide has penetrated around the grain 
boundaries, such with containing 
silicon or phosphorus, the tentacle-like hold of the 
scale on the steel would prevent detachment in this 
way. The presence of a high percentage of manganese, 
however, appears this latter effect by 
assisting in the formation of a compact and stronger 


cases where 


occurs steels 


as 


to overcome 


scale. In. addition, the presence of manganese in the 
steel in quantity sufficient to give the austenitic 
condition would materially affect its coefficient of 


expansion, causing it to retain a high coefficient down 


to ordinary temperatures 






































































ENGINEERING. 


The rates of heating and cooling of the specimen 
have an influence on the formation of a non-adherent 
scale, in that when these rates are low a tenacious 
scale is formed gradually on heating, which on cooling 
slowly can accommodate itself to the dimensional 
changes. At the same time, a slow rate of cooling 
may allow oxidation to proceed slowly at the steel- 
scale interface, which effect would tend to counteract 
the separation of the steel and scale which might tend 
to take place. 





ANTIMONY IN THE ENAMEL 
INDUSTRY. 


UNTIL quite recently the increasing use of antimony 
compounds in commerce gave rise to no questions of 
toxic effects or of any necessity for exercising control. 
Antimony oxide dust in the atmosphere of factories 
appeared to be harmless; and, indeed, an enquiry by 
Oliver, the results of which were published in the 
British Medical Journal in 1933, confirmed this sup- 
position. In one particular case, however, in which 
the consumption of antimony compounds is appreciable, 
namely, in the enamelled hollow-ware industry, it 
has now been shown that there is a considerable risk 
attached to this extended use of antimony—a risk 
to the public and not to the industrial worker. A new 
report issued by H.M. Stationery Office (Antimony in 
Enamelled Hollow-ware, Ministry of Health, 1934) 
confirms certain queries raised in the Ministry of 
Health Report of 1925 concerning the possibility of 
toxicity arising from the substitution of antimony 
oxide for tin dioxide in the enamels for hollow-ware 
used for foodstuffs. Tin oxide is a perfect white 
opacifying agent ; but the high price it commands on 
the market has led to the substitution of antimony 
oxide or sodium metantimonate. Actual cases of 
poisoning have arisen in what might be regarded at 
first as exceptional circumstances. In a factory at 
Newcastle white enamelled buckets, never intended 
for the preparation or storage of foodstuffs, were used 
for the mixing of lemonade prepared from a powder 
containing tartaric acid, and a large number of 
employees suffered from violent symptoms attributed to 
an overdose of tarter emetic, formed as a result of 
the action of the acid on the enamel. Other more 
recent cases were similar, in that an acid (citric acid 
present in fresh lemons) was present to explain the 
solution of antimony from the walls of the enamelled 
vessels used, but were dissimilar in that enamelled 
jugs, obviously intended for kitchen use, were the 
vessels employed, and, moreover, these were marked 
with labels guaranteeing them to be free from any 
injurious substance. 

The problem of avoiding future occurrences of this 
nature would appear to be solved if the users of 
enamelled hollow-ware could be warned by means of 
labels or marks, against introducing acids into such 
ware. As the report points out, however, labels often 
become detached, and the apathy of the public reduces 
the value of any system of marking. The introduction 
of solubility tests (already proposed in Germany), on 
the lines of those for lead glazes, is a second alternative 
for differentiating the safe class of enamels containing 
antimony from the cheaper, softer grades; this step 
by itself would be an insufficient protection, although, if 
combined with restrictions limiting the type of enamels 
made, the risk of toxicity might be cancelled. 

The question of restricting antimony enamels to 
certain types must be fully explored if antimony oxide 
or other antimony compounds are not to be prohibited 
entirely. Two chemical factors are involved, one being 
the nature of the antimony derivative used as opacifying 
agent, and the other the proportion of silica in the 
enamel. It seems to be the general rule that com- 
pounds of pentavalent antimony are non-poisonous, 
while those derived from trivalent antimony are toxic. 
Antimony pentoxide is rarely used in the enamel 
industry, the two chief opacifiers being the trioxide 
and sodium metantimonate (a pentavalent derivative), 
so that at first it would seem that the use solely of 
sodium metantimonate would yield safe enamels. 
Commercial samples, however, may not be sufficiently 
safe ; and there is the further point that in the enamel- 
ling furnace some reduction of the pentavalent anti- 
mony to the trivalent state probably takes place. 
The second chemical factor stressed in the report 
is the influence of a high proportion of silica, the 
inclusion of which yields a safer enamel, since the 
higher temperature of “ fritting”’ or fusing required 
forms a hard product which is highly resistant towards 
solvents. A low proportion of silica means a cheaper 
enamel but one which is soft and less resistant. The 
report suggests a total prohibition of antimony enamels 
in all articles which are liable to be used in kitehens, 
and, indeed, British manufacturers do not seem to be 
opposed to this, provided that the ban is equally 
effective on imported goods. Failing this, further efforts 
for producing a safe high-silica enamel and combining 
this with solubility tests, are urgently required. 
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CATALOGUES. 


Steel Works Equipment.—Messrs. Ashmore, Benson 
Pease and Company, Limited, of Parkfield Works 
Stockton-on-Tees, have issued a pamphlet on the hot 
metal mixers, converters, open-hearth furnaces, and 
duplex steel plants they supply. 

Patents.—Messrs. King’s Patent Agency, Limited, 
146a, Queen Victoria-street, London, E.C.4, have issued a 
pamphlet dealing with various matters referring to th: 
obtaining of patents, and in particular to the free hand 
book they publish on “‘ Patents and Trade Marks.” 

Bell Signals.—Messrs. Gent and Company, Limited, of 
Faraday Works, Leicester, have sent a booklet dealing 
with all the varieties of Tangent bell signals, relays 
and keys they produce for mining uses. Another publi- 
cation relates to their Pul-syn-etic system of electri: 
clocks. 

General Engineering Plant.—A small illustrated booklet 
has been prepared by Messrs. Ruston and Hornsby, 
Limited, of Lincoln, to afford a résumé of the products 
of the firm. These are extensive, ranging from all types 
of oil engines and Diesel locomotives to gas producers, 
boilers, welded tanks, and pumps. 

Wiring System.—The M.K. fused-point box has been 
introduced to enable looping-in on an electric-power 
wiring system for clocks, radio apparatus, and other 
equipment. It is described in a folder received from 
Messrs. -K. Electric, Limited, Wakefield-street 
Edmonton, London, N.18. 

Refractory Ware.—Messrs. Geo. Bray and Company 
Limited, of Leeds, 2, have issued a brochure dealing with 
the refractory ware they supply for radiant and bow! 
fire elements, and tubes, connectors, washers, ani 
bushes for all types of electric appliances. Many forms 
and sizes are used as standards, the dimensions of which 
are given. 

Slotting Machines.—High-production slotting machines 
of 14-in., 20-in., and 28-in. stroke are described in a 
booklet received from Messrs. The Butler Machine Too! 
Company, Limited, of Victoria Ironworks, Halifax. 1: 
includes representative illustrations of all machines, 
from standard belt-driven models to the larger electrically 
driven sizes with independent electrical power-traverse 
and pendant push-button control. 

Remote-Indication Instruments.—A description of the 
system of operation of the Elliott transmission system 
for the remote indication of electrical and mechanical! 
movements is given in a leaflet received from Messrs 
Elliott Brothers (London), Limited, of Century Works. 
Lewisham, London, 8.E.13. It finds many uses in 
power and sub-stations, water and sewage pumping 
systems, docks and gas works. 

Controllers for Squirrel-Cage Motors.—Leaflets received 
from Messrs. Igranic Electric Company, Limited, of 149. 
Queen Victoria-street, London, deal with self-acting 
two-speed controllers for squirrel-cage pole-changing 
motors, and eddy-current motor-driven reversing 01 
alternate-action timers for tanning, textile, and dyeing 
machinery. The latter are designed to go through any 
pre-arranged cycle automatically. 

Hard-Forged Steel Balls.—A sheet received from Messrs 
Hadfield, Limited, of East Hecla and Hecla Works 
Sheftield, refers to the properties of the hard-forged steel! 
balls they make for ball and tube mills. These are o! 
uniform characteristics and made to ensure the reduction 
of operating costs. Another sheet from the same firm 
refers to the exhaust valves they have made for use in 
various record-breaking cars, motor boats, and aeroplanes 

Bright Annealing.—Messrs. Wild-Barfield Electriv 
Furnaces, Limited, Elecfurn Works, North-road, Hollo 
way, London, N.7, have introduced the O.R.P. (oxide 
reduction process) bright-annealing method for ferrous 
and non-ferrous metals, and refer to the system, and the 
results it affords, in a folder. Its use is claimed to avoid 
pickling and washing, to avoid the expense of new 
annealing pots, and to increase the production with a 
saving in fuel. 


Bar Cutters.—-Messrs. Hardypick, Limited, Mining 
Tool and Mining Engineering Works, Sheffield, 8, have 
issued a folder on their handy wire-rope, chain, iron and 
steel-bar portable cutting machine. This is mounted on 
a triangular frame with wheels, for easy movement 
to the work, and can deal with wire ropes up to 1} in 
diameter and bars up to 1 in. diameter. Other leaflets 
cover metal skull caps for miners and the Ideal long wal! 
pick re-sharpening machine, with a capacity of 300 picks 
per hour. 


Steam Turbines and Electrical Equipment.—A series 0! 
booklets received from Messrs. The English Electric 
Company, Limited, of Queen’s House, Kingsway, London 
W.C.2, deal with the firm’s multi-stage steam turbines, 
showing the design characteristics by many illustrations 
hand-operating gear for oil circuit-breakers ; and glass-bulb 
rectifiers, including a reprint of a paper by Mr. J E 
Calverley on the grid-controlled mercury-are rectifie! 
A further booklet deals with features of the new tramcars 
made by the firm for Blackpool. 


Manganese -ste« 
nd 


Railway Switches and Crossings. 


special trackwork made by Messrs. Edgar Allen a 
Company, Limited, of Imperial Steel Works, Sheflield. 9 
is described in a folder sent to us. It summarises th 
advantages of the material, and gives illustrations 
number of examples employed by large railways 
various parts of the world. The results of corrosi 
drop, and other tests are included. A very handy series 
of tables of the characteristics of high-speed, corrosio! 
resisting, permanent-magnet, motor-car and aircralt 
and tool steels accompanied it. Stainless-steel casting- 
and pins and bushes in manganese steel are the su 

of other publications. 
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THE GALLOWAY WATER POWER 
COMPANY. 
(Continued from page 347.) 

WE may begin this section of the article on the 
Galloway Water Power Scheme by describing the 
surge tower at the Tongland power station, mention 
of which was made on page 346 of our issue of 
October 5. 

This tower, an illustration of which is given in 
Fig. 55, and in Fig. 71, page 442, and whose con- 
struction will be clear from Figs. 57 to 60, page 430, 





The steel tank portion of the structure has been 
made of such a height that the maximum upward 
and downward surges will be contained in it. The 
base of the tank rests on the outer edge of a rein- 
forced concrete structure. It consists of a heavy 
reinforced concrete floor of rich concrete, the outer 
edge of which is supported on a ring of tapered con- 
crete columns. These columns are connected round 
the top by concrete arcading to form an architectural 
feature. The floor is a ring with a central opening 
36 ft. in diameter, which communicates with the 
| opening at a lower level in the top of the aqueduct. 
| The vertical pipe thus formed is constructed of rich 














Fie. 56. 


consists of a concrete base reaching from level 
36-00 to 78-00, above which is a steel tank 
structure 100 ft. in diameter, rising to a level 
27-50. The pipe carrying the water from the 
aqueduct passes through the base of the tower to 
a trifureation of riveted steel-plate construction, 
from which three pipes are led off, one to each of the 
turbines. Between the end of the pipe and the 
trifurcation is an opening,as shown in Figs. 59 and 60, 
through which water can rise or fall in the tower as | 
the load fluctuates. Should the surge upward be | 
too severe, as in the case of a sudden shutdown, to 
be dealt with by the capacity of the tower itself, the 
excess will flow into the riveted-plate, bell-mouth 
opening at elevation 120-00, visible in Figs. 57, 58 
and 59, and thence through an 11-ft. 6-in. diameter 
vertical steel-plate shaft and discharge pipe, as 
shown in Fig. 60. This pipe passes under the load- 
ing bay of the power station and discharges through | 
. disperser into the tail-race. | 














Tam Race Looxine Towarps Power STATION. 


concrete 2 ft. thick, and is heavily reinforced to 
resist the bursting pressure of the water. It is 
arranged to support the inner edge of the tank floor. 
A circular wall of concrete 2 ft. thick and 72 ft. in 
internal diameter forms an additional support for 
the tank floor. The trifurcation under the tank 
is embedded in solid concrete and is bound with 
reinforcement, 

The surge tower is connected to the pipe line 
through the valve house described in the issue above 
referred to, the arrangement being illustrated in 
Fig. 57. This line consists of three riveted pipes, 
79 ft. long and 11 ft. 6 in. in diameter by §-in. thick, 
in strakes about 8 ft. long, alternately in and out. 
They are held in place by concrete anchorages 
at the top and bottom, and are encased in concrete 
throughout, as shown in the same illustration. 

The steel tank, trifurcation and pipe lines were 
supplied by Messrs. Redpath Brown and Company, 


Limited, Glasgow, in association with Messrs. 


Dorman, Long and Company, Limited, Middles- 
brough, and Messrs. Ashmore, Benson, Pease and 
Company, Limited, Stockton-on-Tees. 

The Tongland power station lies a short distance 
above the railway bridge across the Dee, as indicated 
in Fig. 1, on page 267 of our issue of September 14. 
It is a simple steel-framed structure with reinforced- 
concrete walls, and has been designed to blend with 
the surroundings. As will be seen from the plan 
and longitudinal section given in Figs. 61 and 62, 
it is divided internally into three portions. The 
first of these contains the main and auxiliary gene- 
rators and their governor gear, while to the north- 
west is a loading bay, equipped with a full gauge 
railway track on the 36-00 level. An extension of 
the loading bay southwards is used as a repair 
shop. Below the railway track on the 22.00 level 
is a basement containing the station and lighting 
transformers, motor-generators, reactors and meter- 
ing panels, and under this again runs the overflow 
pipe from the surge tank, to which reference has 
just been made. Beyond the loading bay is the 
switchgear annexe, which at the 22.00 level con- 
tains the boiler-room for heating the station, and at 
the 28.00 level the cable basement. At the north 
end this basement is connected with a trench 
which runs along the north-east wall of the tur- 
bine room and contains the various cables from the 
main and auxiliary sets. The main and auxiliary 
switchgear, to which reference is made later, is 
housed in the annexe at the 36.00 level and above 
this are two floors, one containing the control room, 
battery room, and offices, and the other living and 
service accommodation for the station staff. A 
cross-section through the turbine-room is given in 
Fig. 63. 

The hydraulic plant consists of three main vertical- 
shaft reaction turbines and one auxiliary horizontal 
shaft reaction turbine, all of which were manufac- 
tured at the Rugby Works of the English Electric 
Company, Limited, Queen’s House, Kingsway, 
London, W.C.2. Each of the main machines, 
the construction of which will be clear from the 
sections, elevation and plans given in Figs. 64 to 66, 
Plate XXI, has been designed to give a continuous 
maximum output of 17,500 h.p. under a net head 
of 106 ft., the quantity of water passing at this load 
being 46 tons per second, have regard to the head. 
These sets are, therefore, by a considerable margin, 
the largest that have yet been installed in Great 
Britain. The spiral casings, which consist of mild- 
steel plates rolled to the correct shape to create the 
intake vortex, are connected directly to the pipe 
lines without any intermediate stop valves. These 
plates are butt-welded together and are connected 
by the same method to the central cast-steel speed 
ring. This ring is provided with the usual stream- 
lined stay vanes, which guide the water into the 
gate apparatus and at the same time take up the 
hydraulic forces due to the pressure on the plates. 
All its parts are also of welded construction. The 
joints on the spiral casing are simple butt welds, 
so as to ensure a smooth inside surface and to 
avoid eddies and friction losses. The longitudinal 
joints are also butt welds, but in this case added 
strength has been obtained by the use of straps 
welded across the outside. An idea of the size 
of these machines may be gathered from Fig. 67, 
Plate XXI, which shows one of the spiral casings in 
the shops with the generator support mounted on 
it. The angle irons against which the man is 
standing in this illustration are, of course, tem- 
porary and were only inserted to stiffen the casing 
during transport and erection. The spiral casing 
and speed ring were divided into four parts for trans- 
port from the works to the site, where the final 
assembly and welding were carried out before the 
hydraulic test, at a pressure of 90 Ib. per square 
inch, took place. This test was, however, success- 
fully passed before any concrete was poured round 
the casing, the 11-ft. 6-in. diameter inlet being 
closed by a special cover during this operation. 

The runner, which is illustrated in Fig. 68, 
Plate XXI, consists of a one-piece steel casting, the 
necessary core box and pattern for which were 
prepared in the English Electric Company's shops. 
A dummy section of the runner was also cast in 
iron to check the accuracy of the core box before 





sending it to the steel founders. The casting was 
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received from Messrs. Beardmore and Company, 
Limited, in a rough machined condition, with all 
the water passages rough-cast. These passages 
were subsequently ground and finished at Rugby. 
Great importance was attached to the finish of 
the streamlined vanes, in view of the fact that a 
high efficiency was specified. The water reaches 


the runner through regulating mechanism, which 
consists of twenty-four steel guide vanes. These were 
cast in one piece with their stems and are guided 


in bronze bushes, which can easily be lubricated 
from the top of the stem by a grease-gun. The 
stems are protected from wear by large collars | 


placed at their junction with the vane body, and 
water leakage is prevented by rubber sealing rings. 
They are connected to the regulating ring by levers 
and links of the offset type, so that the 
required from the governor reduced. The 
links are also designed so that should an obstruction 
prevent a vane following the movement of the 
regulating ring they will break long before the elastic 
limit of any part of the guide apparatus is reached. 
The pins are made eccentric, 
allow the relative position of the vanes to be adjusted. 

The regulating ring, which is shown in Fig. 70, 
Plate XXI, is also of fabricated construction and is 
guided on gunmetal paths, which ride on the peri- 
phery of the guide-bearing housing. This illustra- 
tion also depicts the pins for operating the guide-vane 
links. The bearing housing is made in two halves 
and contains the bushes, which are of cast-iron with 
white-metal lining. These 
held in the housing by adjustable strips, so that the 
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may be seen in Fig. 64. It is gear-driven from the 
shaft that operates the governor actuator through 
Fig. 70 also illustrates the air-snifting 
valve, which is designed to operate when the gates 
at the top of the pipe line are closing, in order to 
avoid an vacuum being up in 
draught tube. Air is admitted through this valve 
to the top of the runner and reaches the draught 
tube through balancing holes in the runner crown. 
The same illustration shows the turbine top cover 


bevel gearing. 


excessive set 


partly assembled. Through the middle of this 
cover, which is also fabricated, the shaft gland 


passes, the space between the two being used as an 
oil sump for the bearing. The pump suction 


extends into this sump, thus enabling the oil to be | 
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power | radial-shaft movement is reduced to a minimum. | withdrawn into coolers which are placed on the 
This bearing is lubricated by a rotary pump which 


are two 


is spare. 


|outside of the concrete pedestal. There 
coolers on each machine, one of which 
|The bearing carries the usual accessories, including 
lan overflow, oil returns, oil-level indicator, safety 
valve on the oil circuit and temperature indicator. 
as shown in Fig. 64. 

The draught tube illustrated in Fig. 
| Plate XXI, and its construction will also be clea! 
from Fig. 64. It is designed to recover as much as 
possible of the velocity head, at the discharge of the 
runner. It is of fabricated construction, and @ 
baffle is provided in the bend in order to guide the 

water and thus to reduce the eddies. As will be 
seen, it is also divided in the vertical plane by 
| partition wall. 
Each turbine 
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house. Further protection is provided by a motor- | to keep the temperature above dew point when the 
driven auxiliary lubricating pump, which is also | sets are idle. 
used to flood the guide bearing before starting.} Each of the three main alternators, which were 
This comes automatically into operation should | also manufactured by the English Electric Company, 
the lubricating-oil pressure fail. | Limited, is designed for a maximum continuous 

As will be seen from Fig. 64, the torque is trans- | rating of 13,750 kVA at a power factor of 0-8, and to 
mitted to the turbine-shaft and from the turbine- | deliver three-phase current at a pressure of 11,000 
shaft to the generator-shaft by transverse keys and | volts and a frequency of 50 cycles, when running at 
rigid couplings. The coupling bolts are a clearance | 214 r.p.m. Under these conditions the temperature 
fit in their holes, an arrangement which has been | rise is guaranteed not to exceed that laid down in the 
adopted in preference to reamered holes, since it | appropriate British Standard Specification. Each 
ensures interchangeability of the parts. A rigid | machine is also capable of supplying 50 per cent. of 
connection between the stationary parts of the | its output for line-charging purposes at a leading 
turbine and the generator is provided by the fabri-| power factor of zero and with positive excitation 
cated-steel support. As shown in the same drawing, | at the slip rings. To meet the requirements of 
the generators are of the umbrella type, and are|the turbine, the alternator rotor embodies a 
the first machines of this type to be manufactured | flywheel effect of 4-5 10° 1b.-ft.2 (W R*) and is 
in this country. The thrust bearing is located below designed for a runaway speed of 95 per cent. above 
the rotor instead of above it, and only one guide | normal with a factor of safety of not less than 3-5. 
bearing, which is placed in the thrust-bearing oil | The hydraulic thrust on the turbine runner amounts 
The result is that the smaller diameter | to 55 tons, which, when added to the weight of the 
revolving parts, imposes a total downward load of 
140 tons on the alternator thrust bearing. All three 


pot, is used. 
lower bracket carries the weight of the rotating parts 
and the weight of the rotor and the hydraulic thrust 
are transmitted direct to the foundations instead of | 
through the stator frame. The stationary members| the English Electric Company, and running tests, 
of both the thrust and guide bearings are made up| including at overspeed, were carried out 
of a number of tilting pads on the Michell principle. | before despatch. 

Fig. 73 on page 442 shows the arrangement of these The auxiliary alternator, which, as already 
pads in the fabricated-steel oil pot, which forms | mentioned, is of the horizontal-shaft type, has an 
the centre portion of the lower bracket. Thus, | output of 250 kW, and supplies three-phase current 
by concentrating all the machine bearings in| at 400 volt and a frequency of 50 cycles. Space is 
one oil pot, the employment of an oil-circulating | available in the present station for the installation 
system is avoided, since the bearings merely run | of a second similar set. 

in an oil bath. As in the case of the turbine The switchgear, which is erected on one floor of 
bearing, the oil is cooled by coils immersed in the | an annexe to the turbine-room, as shown in Figs. 61 
and 62, comprises a main 11-kV board, a “local 





those 


pot. 


The generator-shaft is a short single-piece forging | supply’ board operating at the same pressure, a 
on the upper end of which a flange has been formed. | 400-volt switch and fuse board for the station 


auxiliaries, and a similar 110-volt board for con- 
trolling the lighting and heating circuits. All 
these boards are metal-clad. 
|a switchboard for controlling the station battery 
|and its charging equipment. The 11-kV gear is 
coteaiiia by a miniature control board, which, 
|\like the relays, meters and voltage regulators, is 
installed on an upper floor of the building. 


The horizonta) underside of this flange carries the 
running member of the thrust bearing and the 
vertical cylindrical surface of this member acts as 
the running element for the guide bearing. This 
arrangement, in conjunction with the drooping arms 
of the cast-steel rotor spider, places the centre line 
of the guide bearing nearly in the same horizontal 
plane as the centre of gravity of the rotor rim. 
Owing to the short length of the shaft, the machines The switchgear, which controls the main gene- 
could be erected with much less head room than| rators and the two outgoing C.E.B. feeders, has a 
those of the two bearing pattern, while to remove rupturing capacity of 750,000 kVA and is of the 
the rotor for inspection or repairs will also be English Electric’s horizontal draw-out type. Its 
comparatively simple. Further, as shown in Fig. 72, | general appearance will be seen in Fig. 74, page 442, 
on page 442 the thrust bearing can be lowered without | and it may be mentioned that the main frames, top 
disturbing any other part of the unit. The rotor | plates, tanks, and *bus bar and current transformer 
rim consists of a number of segmental steel lamina- | chambers are all fabricated. All internal parts are 
tions, which are stacked with a }-in. lap and are | accessible from the front of the board. Operation 
clamped between steel end plates by bolts fitted | js effected by solenoids, the mechanism being 








| 
| 


In addition, there is | 
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1934. 





with the indicating instrument on upright panels 
behind. All instruments, indicators, and switches 
are of miniature pattern and are within sight 
and reach of an operator standing at the desk. 
The opening and closing of the circuit-breakers are 
indicated by lamp semaphores, and automatic 
tripping is announced by the illumination of a 
white lamp and by a bell. The relays, fuses, meters, 
and voltage regulators are mounted on sheet-stee] 
cubicle panels separate from the control desk, 
and provide for protection against overload, over- 
voltage, and earth leakage. The control-room also 
contains the equipment for operating the various 
gates up to and including those on the Glenlochar 
Barrage. 

The consulting engineers for the electrical part of 
the scheme were Messrs. Merz and McLellan, 32, 
Victoria-street, London, S.W., to whom we wish 
to express our thanks for assistance in the 
preparation of this article. 

The outlet from the draught tube can be closed by 
stop logs, as shown in Fig. 62. thus enabling the 
tube itself to be dewatered by a pump. This outlet 


generators were assembled at the Stafford works of | Opens on to the tail-race which has been formed by 


excavating a channel in the rock, and the bed of 
the river has been dredged for some distance to 
increase the head available by some 7 per cent. or 
8 per cent. A small fish ladder has been 
structed at the junction of the tail-race and the 
river to facilitate the passage of the fish upstream. 
A view of the tail-race looking towards the station 
is given in Fig. 56. 


on - 


(To be continued.) 








THE STRENGTH OF THIN SHELLS 
SUBJECT TO EXTERNAL FLUID 
PRESSURE. 


By J. Giuson, A.M.1.A.E. 


Tue design of thin cylindrical and spherical shells 
subject to external fluid pressure is rather a difficult 
and neglected subject. Unlike the case of shells 
under internal pressure, failure does not occur by 
direct stress, and no simple formule or standard 
rules are applicable. At the same time, an accurate 
knowledge of the strength of such shells is often of 
considerable importance to the designer. For 
example, in the case of plant such as steam-jacketed 
boiling pans and mixing pans, vacuum stills, and 
the like, the inner pan or liner is frequently con- 
structed from one or other of the modern non- 
corrosive alloys, such as the austenitic stainless 





| steels, Inconel, and Monel metal. In comparison 
|with the more common constructional materials 
| these special alloys are very expensive, the actual 


into reamered holes. The rim therefore forms a self-| enclosed so that the speed of opening is unaffected | price running up to, perhaps, 3s. or 4s. per |b. 


supporting chain, which does not exert any centri-| by the pressure inside the tank. The breakers can 
fugal pull on the rotor centre, even at the runaway| be removed from their frames and the tanks from 


for polished sheet, and it will be readily appreciated 
that a variation in thickness of say one-sixteenth of 


speed of 95 per cent. above synchronous speed. | the circuit-breaker by an electrically operated truck. | an inch may cause a very considerable variation in 


A separate segmental brake ring is bolted to the| A pair of “ hospital” frames are provided at one 
underside of the rim to form a renewable track. The | end of the board, to which any circuit-breaker can 
rotor is fixed to the shaft by a force fit on that} be removed for inspection “and repair. These 
section which lies within the hub, and also by | circuit-breakers are connected to a single set of 
vertical bolts which pass through the flange of the |*bus bars, which can be divided in the middle by 
spider, the latter being screwed to the shaft flange.| 9 section switch. There is, however, a second set 
The torque is transmitted not by the bolts, but by|of *bus bars for the generators, through which 
a transverse key. 
six cylinders, which are supplied with compressed | position of which is shown in Fig. 62. 
air at a pressure of from 40 lb. to 50 Ib. per square | 
inch, and are designed to bring the rotor to rest from | main switchboard through current-limiting reactors 
full-speed in about five minutes. When the thrust! and from the auxiliary generator. A supply will 
bearing is being removed, the revolving parts can be| be given from it to the Kirkcudbright County 


supported by applying oil at a pressure of 1,700 Ib. | Council as well as to Glenlee, via Castle Douglas, | 


The 11-kV “ local supply’ board is fed from the | ments. 


material cost in the case of large plant. Use is 
sometimes made of the various standard rules 
governing the thickness of plates in steam-boiler 
furnaces, but this procedure cannot be regarded as a 
satisfactory basis of design when using materials 
costing perhaps twenty times as much as steel 
boiler plate, and in the following notes an attempt 


The braking effort is provided by | connection can be made to a testing tank, the|has been made to develop a reasonably accurate 


treatment more in line with commercial requife- 
Shells subject to fluid pressure may con- 
veniently be classified under two main headings, viz.. 
cylindrical and spherical, and the two are dealt with 
separately below. 
Cylindrical Shells. 


| 


| A cylinder subject to extemal, 


per square inch to these cylinders and then using | and to Glenlochar, for the operation of the gates | as against internal, fluid pressure is closely analogous 


follow-up jack screws, one of which is provided | at that place. 
alongside each cylinder. 
The alternators are ventilated on the closed circuit | auxiliary board. 
principle by fans on the rotor-shaft, the hot air/are fitted with 
being passed through six water-cooled air coolers.|combinatiop fuse 
The exciters, which are mounted above the main | 


switches, the latter 


two 300-kVA, 11,000/400-volt transformers to the | tension. 
The 400-volt and 110-volt boards|occurs by lateral buckling at a critical collapsing 

metal-clad switch-pillars and | load, while a very short stiff strut will fail by 
con-| crushing, and much the same laws apply to tubes 
sisting of an air-break quick-action switch with a | under external pressure ; a thin tube will collapse 


A supply will also be given through | to a strut in compression as against a tie bar m 


In the case of a long thin strut failure 


machines as shown in Fig. 64, are also totally enclosed | fuse cartridge mounted on the blades. The circuit- into a non-cylindrical section at a certain ‘ ritical 
. : " . | ° : : . . “ i 4 
and force ventilated. The closed-circuit system was | breaker and valve-control solenoids are operated | pressure, while a thick tube will fail by gradual 


adopted to avoid discharging large quantities of 
hot air into the engine-room, to reduce the noise 
and to minimise the amount of moisture which 
might be drawn into the machines. To ensure | 
against damage arising from the electric 
heaters have been fitted inside the alternator casings 


lighting in case the alternating-current system fails. 
The control board is in the form of a desk and 
made of fabricated steel. The switches and 
mimic diagram are mounted on the sloping front 


last, is 


from two 110-volt, 500-ampere-hour batteries, and | crus 
these can also be used to supply the emergency |stress. In the case of a comparatively short tube 


2 ai 
hing due to the circumferential compressiv' 


. . . a ‘ 
the collapsing pressure is influenced by the ends ° 
the tube, and to simplify matters a long tube will 


first be considered. 
Considering a short axial length of a long thi 


| 
| 
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tube of outside diameter D and of thickness T, 
subject to a uniform external pressure P, the circum- 


ferential compressive stress f, in the material is! 


given by the usual formula 


PD 
hemse ss es 7 


This short axial length of tube may be regarded 
as a rectangular strut 7D long and T thick, and 
from the well-known Euler's Theory for long 
struts, the critical compressive stress Fe varies as 


E ( 3 rs i.e. :— 


™D 
. . (T\2 ‘ 
Fe cE (5) (2) 
where E = Young’s Modulus of Elasticity. 
- a. ) ‘ 
Substituting (=m) for Fe from (1), we get 
Wid 
Poe E(s) . . . . (8) 


where Po; = external collapsing pressure for a long 
thin tube. 


The above result may be checked by experimental | 
figures obtained for the strength of thin rectangular | 


plates in compression. Professor G. H. Bryan 
found,* for thin plates with the breadth very large 
compared with the length (corresponding to a tube 
very long compared with its diameter) that the 
‘ : ‘ T\2 
critical compressive stress varied as E (=) , and 
substituting « D for L, we have the same result as 
(2) and (3) above. 

Formula (3), then, gives the type of relation to be 
expected between strength, size, and material, 
and it can be shown by more elaborate mathe- 
matical analysist that, for the ideal case of a long 
thin tube, assuming failure to commence by dis- 
tortion of the tube from a circular to an elliptical 
cross section, 

m? 


Po. = = 2E | 


4 w 


D 
I , ’ — 
where — = Poisson’s ratio = 3} for most metals. 


This formula, based purely on mathematical 
analysis, gives the theoretical strength of a long 
thin tube, and in practice it is to be expected that 
the actual collapsing pressure will be less than that 
given by (4), due to imperfect circularity, non- 
uniform wall thickness, &c. Numerous experi- 
ments have been made on seamless and welded 
steel tubes, and it has been foundt that, for values 


= 
of 5, up to about 0-025, the collapsing pressure of 


long tubes is given fairly accurately by the formula 


T\é 
—aa . 
Pu = 1-65E (55) PP 5, 5 ee 
where 
Po, = collapsing pressure in |b. per square inch. 
E = Young’s Modulus, Ib. per square inch. 
T = thickness in inches. 
D outside diameter in inches. 


7 T of ate 
For values of p over about 0-06, failure occurs 


: , = 
by crushing, and the collapsing pressure (for p UP 


to about 0-2) is given fairly accurately by 
, 
Pu. = 1-85 fe D . . (6) 


where f, = compressive yield stress. 

It has been pointed out by Morley that a con- 
tmuous formula may be constructed to embrace 
the two cases represented by (5) and (6) above 
much as in the case of the Rankine and Gordon 
formule for struts), and imasmuch as there is in 
practice no definite dividing line between the two 
uses, the use of such a continuous formula appears 
to be the most logical and accurate way of expressing 


the results. From (5) and (6) the following formula 
may be constructed 
1-9 fe ” 
Po. = 3 fe (Di? se 
T' 8E (7) 
, 


, ‘ Ps 
It will be seen that if p 8 small the term ; is 


negligible, and the formula reduces to 


2 oa — Mackrow and Woolard’s Naval Architect's Pocket 
OOK. 

+ See Morley’s Strength of Materials, art. 122 b. 
} Ditto ; see also Machinery’s Handbook. 


Pa“: Gps + 1-608 (5) 
SE (=) 


which agrees with (5) above; while if ES is large 
9 3 

the term (3% (=) '] becomes negligible, and the 

formula reduces to P,, =1-9f, es which agrees 


with (6). 

As a matter of interest Fig. 1 shows a comparison 
between (a) figures given in Machinery’s Handbook 
and the Mechanical World Year Book for 26-ton 
steel tubes, and (b) figures calculated from (7), and 
it will be seen that the curves are in very good agree- 
For values of . over about 0-12 the 
various well-known formule for thick cylinders 
should be used. 

Whereas a long thin tube commences to fail by 
distorting into an elliptical shape, and collapses 
into a two-lobed section, a short thin tube will 
collapse into a multi-lobed section, the number of 
lobes varying inversely as, and of course discon- 
tinuously with, the length. The complete theory of 


Fo.) BETERAE FOSE NG ERE URE 


ment. 


g 
z 
a 
3 

i?) 


Gaze.) 





|short thin cylinders under external pressure is 
elaborate and difficult, but the experimental evi- 


dence tends to show that, for values of A less than 


about 0-035, the collapsing pressure varies inversely 
as the length below a certain critical length depend- 
ent on the diameter and thickness of tube, i.e., 


L. 


= Pas, . ‘ ° . (8 
F L I (8) 
where 
P. = collapsing pressure of a short tube of length L. 
P., = corresponding collapsing pressure of long tube 
from (7). 
L = length of tube. 


and 


3 
Lo =k \/ ; —————— 


The constant k in (9) depends mainly on the type 
of end fastening, and may vary from about 1-7 for 
‘good ” rigidly held ends to say 1 for ‘‘ poor” ends. 

Substituting for P,,. from (7), and for L.. from (9), 
we can write (8) as 
____1-9fe D'-5.k 

ays | D . 9fe (Di? 
L™ \|7tsE (a) | 
ied ae - . (10) 

-89 — T2 
L (D?+0 897 T*) 


= — 





where 

1-9k 
ky = vi ws 

8 

This formula, then, gives the collapsing pressure 
for a cylinder of any length less than the critical 
length given by (9), and of any value of 4 less than 
about 0-035, with the proviso that P,, cannot exceed 
the value given by (6) for failure by crushing. The 


theoretical limiting value of 5 is given approxi- 


lv by ; a Tere fe 
mately by the expression ts 1-05 /". For 


values of £ greater than this failure will occur by 

crushing, and the collapsing pressure will not be 

affected by the length, and can be found from (7). 

Now the variations in the term 0-89 i T? in (10) 
c 

for different materials are not very important, and 

an average value of say 650T* can be used for 


nearly all the usual constructional materials with- 
out introducing any serious error. Using this 


| figure in (10), and plotting (P,, x L) against D 


for various values of T, the resulting curves (on 
log paper) are not far from being straight lines ; 


for values of x between about 0-003 and 0-03, 


which in practice covers the useful range, straight 
lines can be drawn in to agree within about 5 per 
cent. average error with the true curves, and from 
this a simplified formula can be developed. This 
formula is 


-38 
P.= K.E.: x 


L.p!-% (11) 


where K is a constant depending on the type of 
end fastening. Actual values are given later. 
While (10) is, strictly speaking, the more accurate 
formula, the errors involved in simplifying as above 
are quite unimportant in practice, and it may be 
taken that within the limits stated the value given 
by (11) is just as likely to be correct as that from (10). 
Where a long thin cylinder is strengthened by 
the addition of circumferential stiffening rings or 


“collapse rings”, as in boiler-furnace tubes, a 


formula for the optimum longitudinal spacing of 
such rings can be developed from the above results. 
The collapsing pressure obviously cannot exceed 
the value given by (6) for failure by crushing, 
so that the tube will be brought up to its full 
strength when (6) is equal to (11), ¢.e., when 
T T?-38 
1-85 te . D K . E . L.b'-% 


from which the length between rings 


K.E.T!-% 
ye hat ate al 12 
. 1-85 .fe.Do-2 (12) 
Taking a probable value for K of 0-83, this gives 
_ E T!-3 
L 0-45. 7 poe —— 


It may be noted that this will usually give a value 
for L of roughly 80 T. It should be remembered 


that collapse rings will be useless if s is more 


than about 1-05 [Te 
VE 
(T'o be continued.) 








THE MAIERFORM PRINCIPLE OF 
SHIP DESIGN. 


Tue effect of form upon the propulsive efficiency of 
ships is no recent discovery, although its intensive 
study is of comparatively modern growth. So long 
ago as Restoration days Sir Anthony Deane, criticising 
Sir William Petty’s experiments with models in a 
pond, expressed his own preference, doubtless after 
due deliberation, for a fine entry and a full run. The 
inert state of the science is well illustrated by the 
fact that this form still found supporters two centuries 
later, despite the counter-arguments of the ‘ cod’s 
head and mackerel tail”’ and other schools. Not until 
the advent of the steamship, however, was the resistful 
effect of wave-making systematically investigated, or 
other than haphazard attempts made to promote a 
more uniform forward motion by control, in the design 
stage, of the liability to roll and to pitch, 

The technical development of ship propulsion has 
since proceeded in a succession of well-defined steps, the 
effect of which has been, not so much to alter the slope 
of the evolutionary curve, as to lift it directly to higher 
values at irregular intervals. Typical of these steps in 
the 19th century are the practical application of the 
screw propeller, the introduction of the compound 
and then of the triple-expansion engine, and the coming 
of the steam turbine. The 20th century has brought 
the geared turbine, the Michell thrust-block, the oil-fired 
water-tube boiler, and the exhaust turbine. Each 
of these has given to the ship capabilities which, 
previously, it had not possessed; and each, at the 
same time, has artificially hastened the obsolescence of 
tonnage already in service, unless circumstances 
warranted the cost of conversion. 

During the present century, also, notable advances 
have been made in the improvement of hull efficiency 
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Fie. 1. Frurr-Carryine STEAMER ‘‘ JONNA. 


by applying the data derived from model tests in 
experiment tanks; but the majority of form improve 
ments, unlike developments in machinery design, 
have the disadvantage that they cannot be readily 
idapted to the modernisation of existing vessels. It 
is true that ships have been lengthened in many cases, 
usually by inserting a length of parallel middle-body 
Some few have been provided with new bows of easier 
lines, a course which has lately received new favour ; 
but of the three principal departures from the “ normal” 
form which have been introduced in the last thirty 
vears——namely, the corrugated ship, the Isherwood 

Arcform,”’ and the “ Maierform ’’—only the last 
named lends itself to the alteration of existing vessels, 
as a means of bringing them into line with the general 
vcceleration of sea transport. The bulbous forefoot 
idopted in the Bremen and Europa is rather an improve- 
ment in detail than a new type of form, and the same 
remark applies to the Yourkevitch bow. The applica- 
bility of the Yourkevitch bow-lines, moreover, is cur 
tailed by the fact that the benefits are not so appreciable 
it the low values of speed-length ratio associated with 
ordinary cargo vessels 

The Maierform, on the other hand, has now been 
spplied to a wide variety of vessels. Some typical 
examples of ships originally built to Maier designs are 
shown in Figs. | to 4; the first three illustrating the 
general appearance of the underwater body in cargo 
vessels. Fig. 4 represents a different type, being the 
fast Mediterranean steamer Ile de Beauté, built for 
service between Marseilles, Nice and Corsica Her 
graceful lines should go far to counter the esthetic 
objections that departures from the normal, by reason 
of their novelty, are so liable to arouse. 

The fruit-carrying steamer Jonna (Fig. 1), built at 
Nakskov in 1933, was the first Maierform ship to be 
constructed in Denmark. Her dimensions are, length 
271-8 ft., breadth 39-7 ft., and depth 15-7 ft.; the 
gross tonnage being 1,517. She is propelled by a 
Lentz engine in conjunction with an exhaust turbine. 
Che motorship Pionier (Fig. 2), of 3,264 tons gross, 
is also a fruit-carrier, built last year at Vegesack for 
the Reederei F. Laeisz G.m.h.H., of Hamburg, and is 
352-8 ft. in length, 44-8 ft. breadth, and 24 ft. in 
depth. The propelling machinery consists of a five- 
cylinder engine by the builders, the Bremer Vulkan 
Schiffbau u. Maschinenfabrik. The Norwegian motor 
ship Taronga (Fig. 3), built in the present year at the 
Moller yard at Odense, Denmark, has a gross tonnage 
of 7,003, and is 484 ft. long, 61-3 ft. in breadth, and 
29 ft. depth; being driven by a seven-cylinder 
Burmeister and Wain two-stroke double-acting engine. 

The Ile de Beauté, although designed for a service 


which has no exact counterpart in British waters, 


would probably be regarded in this country as a 
channel steamer. She was built in 1930 at the Weser 
yard at Bremen, and is owned by the Compagnie 
Marseillaise de Navires & Vapeurs (Cie. Fraissinet). 
Her registered dimensions are 319-6 ft. long, 43-4 ft. 
breadth and 25-4 ft. in depth, the tonnage being 2,600. 
Her overall length is about 338 ft. The propelling 
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Fic. 3. Motor Suip ‘** TARONGA.” 




















Fic. 4. MEDITERRANEAN STEAMER “ ILE DE Beauté.” 


machinery consists of double-reduction geared turbines | to the illustrations before attempting the pay na 
of the Parsons type, on two shafts, giving a total of | It will be seen that ina Maierform ship the flat ome ! 
6,000 shaft horse-power; steam being supplied by | of the middle body ends at some distance abaft the stem. 


four Prudhon-Capus oil-fired boilers. The service | and from this point the keel rises sharply, — 
speed is about 20 knots. | into the stem bar at or slightly above the load wate 


No ship form is easy to describe effectively in words, | line. The length of the rising keel, in plan, does os 
and it is for this reason that attention has been drawn | usually exceed about 15 per cent. of the vessel’s lengt! 
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but may extend to about 20 per cent. The frame sections 
of the forebody are of triangular form, making an 
ingle of 40 deg. to 45 deg. with the centre line; the 
centres of area of the cross-sections, both forward 
and aft, lying along a smooth curve. The typical 
triangular sections of the forebody may, if desired, be 
associated with the more customary U-section after- 
body, even in new construction ; and, of course, this 
applies to all those vessels which have been converted 
from the normal form by the addition of a Maierform 
bow. In the complete Maierform, however, the 
afterbody sections also conform to the V-shape. This 
gives the advantage of a very free flow of water to the 
propeller, in a single-screw ship, and with twin-screws, 
increased clearance between the blade tips and the 
ship’s skin, while retaining normal spacing of the shaft 
centres, 

In ships which are converted to Maierform by the 
alteration of the fore end only, it is necessary to depart 
somewhat from the angles of the pure Maier frame 
sections, in order to keep the extent of the recon- 
struction within practicable limits. This may be 
seen by reference to Figs. 5 and 6, above, showing 
the forebody lines of the Ellerman liner City of Dieppe 
before and after her recent modifications by Messrs. 
Cammell Laird and Company, Limited, Birkenhead ; 
the angle made by the straight V frames with the centre 
line being rather less than 20 deg. instead of the 45 deg. 
of the full Maier bow. By courtesy of Messrs. Cammell 
Laird and Company, Limited, and of Mr. W. Hinch- 





S.S. “Crry or Drepre 











” 


In Dock. 


cliffe, the superintendent of Ellerman Lines, Limited, 
we are enabled to give some detail of the work carried 
out on this vessel, which is the second to be so converted 
in the British Isles. The first, it will be recalled, was 
the Blue Star liner Doric Star, altered in December 
last by Messrs. Palmer’s Shipbuilding and Iron Com- 
pany, Limited, Hebburn-on-Tyne. Since the conversion 
of the City of Dieppe, the announcement has been made 
that the steamer Hazelwood, owned by the Joseph 
Constantine Steamship Line, Limited, is to be similarly 
reconstructed, and we understand that Messrs. The 
Blue Star Line, Limited, have recently decided to 
fit their flag-ship, Napier Star, with a Maier bow, 
which may be regarded as an indication of their 
satisfaction with the results of the conversion of 
the Doric Star. The reconstruction work on the 


| Napier Star is now being carried out by Messrs. Swan, 


Hunter and Wigham Richardson, Limited, Wallsend- 
on-Tyne. 

The City of Dieppe was built for the Ellerman Lines in 
1929 by Messrs. William Gray and Company, Limited, 
at West Hartlepool, and has the distinction of being 
her builders’ 1,000th ship; a circumstance marked by 
special ceremonial on the occasion of her launch. Her 
original dimensions, as given in Lloyd’s Register, are 
465-5 ft. in length, 58-2 ft. breadth, and 32-2 ft. depth ; 
the gross tonnage being 7,863. She has a cruiser stern, 
and is constructed with a duct keel forward of the 
machinery space. The propelling machinery consists 
of a four-cylinder quadruple-expansion engine, by the 
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Central Marine Engine Works, Limited, having 


cylinder diameters of 26} in., 38 in., 544 in., and 79} in., 
and a stroke of 54 in., in conjunction with an exhaust 
steam turbine connected to the propeller shaft by 
double-reduction gearing and a hydraulic coupling. 
There are four single-ended four-furnace boilers, work- 
ing at 255 lb. per square inch, and fitted to burn oil. 

The vessel was docked at Birkenhead on June 9, 
and the whole of the existing bow was cut away as 
far aft as the fore peak bulkhead, being removed in 
sections weighing about 10 tonseach. The shell plating, 
together with the side framing, was then cut away, 
to points varying from 50 ft. to 70 ft. back from the 
original stem ; the exact extent of the stripping process 
being governed by the shift of butts of the shell plating 
in the vicinity of the intersection of the old and the 
new bow lines. The double bottom was renewed 
for a length of about 20 ft. abaft the peak bulkhead. 
Complete new framing, from the double bottom 
to the forecastle deck, was fitted forward to the new 
stem line, together with new side stringers, panting 
beams, floors, and shell plating. A view of the bow 
after conversion is given in Fig. 7 

Beams and deck plating required to be renewed 
and fitted over a distance of about 100 ft. The centre 
portion of the peak bulkhead was retained, new wing 
plates being fitted to conform to the altered lines. 
Complete new wash plates, together with a new wash 
bulkhead, were fitted in the extended fore peak, but 
the existing chain locker was moved forward to the 
new position. Deck girders were extended, and addi- 
tional pillaring fitted to suit the extended structure 
and the modified positions of windlass, fairleads, 
bollards, &c. Reinforcement for the increased length 
was facilitated by the fact that, as originally built, 
the vessel embodied a large number of the owners’ 
extra scantlings, in excess of Lloyd’s requirements ; 
but a doubling plate was fitted to the sheerstrake over 
the full length of the bridge. The vessel left the dry 
dock on July 26, having, as a result of the recon- 
struction, an increased length on the waterline of about 
24 ft. It is anticipated that she will now operate 
at an average service speed of about 14 knots. 

Since the first introduction of the Maierform, the 
fullest use has been made of the facilities afforded by 
ship-model experiment tanks, and every endeavour 
has also been made to collect reliable data regarding 
the performances of actual ships, it being realised 
that, important as they are, questions of resistance 
are not the sole criterion by which the efficiency of 
a ship form must be judged. Extended tests of models 
in an artificial “sea”? having indicated that the 
Maierform possessed weatherly qualities superior to 
those of normal hulls, arrangements were made to 
confirm the model results by systematic observation 
of the behaviour at sea of four directly comparable 
vessels, two of each type, having similar dimensions 
and power, under equal conditions of loading and 
trim, and over the same routes, care being taken, also, 
to confine the observations to occasions when the 
conditions of wind and sea were substantially similar. 

The vessels compared, which are owned by the 
Hansa Line, Bremen, have a length between perpen- 
diculars of 488-85 ft., a breadth of 62 ft., and are 
25-26 ft. deep. The displacement is 7,000 tons, 
and the designed indicated horsepower is 5,000; the 
average speeds on trials being 13-75 knots for the 
normal form, and 14-25 knots for the Maierform ships. 
The two designs showed equal ratios of length to 
breadth, and of breadth to depth, and the block and 
prismatic coefficients, and the positions of the longi- 
tudinal centre of buoyancy, were also equal. Thus 
the variable factors were eliminated as far as possible, 
and a direct comparison could be made by plotting 
the values of the fuel coefficient, obtained from the 
records in the deck and engine-room logs, against 
speed in knots. 

It was found, on comparing the corresponding records 
of weather conditions, that the differences found on 
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plotting the fuel coefficients on a basis of speed, were | fluid surrounding a hot body of any fixed shape, depend | pressure found by Michels and Gibson. If the conduc- 


repeated if the basis adopted was the Beaufort scale 
of wind and and it was therefore possible to 
construct a graph showing the average speed main- 
tained by each form under similar conditions of 
weather. The curves constructed are shown in 
Fig. 8, and indicate directly the decrease in average 
speed with increasingly severe weather, the powers 
and displacements being sensibly equal, and the 
observations taken with wind and sea ahead in every 
case. “‘ Form N” and “ Form M” refer respectively 
to the normal and the Maier hulls, and the difference 
corresponding to the smooth water tank experiments 
(calm, wind and sea 0) appears on the left-hand 
side, against the inverted scale of average speed in 
knots. Thereafter, it seen that, as the weather 
increases in severity, the difference in speed becomes 
more marked, reaching its maximum value between 
the Beaufort readings 6 and 7, where the Maierform 
displays an advantage of about 1} knots. 

The reason for the improvement thus shown under 
heavy-weather conditions is stated to lie in the greater 
proportion of reserve buoyancy in the Maier forebody, 
by contrast with that of the normal form of hull. 
To some extent, no doubt, the reduced weight of the 
bow, in a ship built to the Maier design, contributes 
to the same result by lessening the pitching moment ; 
though this would not be so noticeable in a converted 
ship, when the Maier lines may have to be modified 
to fair with the existing lines. The general effect, 
however, is to prevent deep pitching, and so to maintain 
a more uniform immersion of the propeller when 
encountering head seas. There should be an incidental 
advantage also in this, in a reduced liability to damage 
by “* pounding,”’ which has been known to lead to heavy 
repair bills, in vessels built with U-sections forward, 
for the replacement of buckled bottom plating. In 
some instances, such as the Anchor liner Cameronia, 
about five years ago, the underwater portion of the 
bow has been entirely rebuilt with finer lines. 

The designing of less resistful hull forms has been 
the subject of unremitting and world-wide study during 
recent years, and the so-called ‘normal’ form has 
heen very considerably improved since the first Maier- 
form ships were placed in service ; so that there is no 
longer such a difference between the frictional resistances 
of the two forms as was then demonstrated by the initial 
tank tests. The claims made for the Maierform 
to-day, therefore, are rather based upon its seagoing 
qualities, and these claims, we are given to understand, 
have been generally borne out by experience in sea 
service, where it is not unusual to find that the results 
obtained are better than those anticipated on the 
basis of tank experiments applicable chiefly to assumed 
smooth water conditions. The deduction appears 
reasonable, and it is to be hoped that, as experience is 
accumulated with British ships, particulars may be 
forthcoming of typical voyage results, before and after 
conversion. The total number of Maier form ships 
has now reached 78 with an aggregate displacement 
tonnage of 650,000. 

In addition to the information already acknowledged, 
we are indebted to the Maier Company, of Bremen, 


sea ; 
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for details of the tests of the four vessels, mentioned | 


above, and for the diagram from which Fig. 8 has 
been prepared. 
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Tue heat loss by natural convection from a hot 
body immersed in air is known to depend on the shape, 
size and temperature of the body, and on the tempera- 
ture and pressure of the air. Measurements have been 
made of the heat losses from many common sizes and 
shapes of bodies in atmospheric air, but there are 
still many practically important cases to be investi- 
gated. For example, systematic measurements are 
needed for flat horizontal surfaces of different sizes, 
facing upwards or downwards, and also for parallel! 
surfaces, vertical or horizontal, at different distances 
apart. Direct measurements of the natural convection 
heat loss from bodies of different sizes and shapes are 
laborious, and there are mi ny experimental difficulties 
in getting accurate results. This paper considers the 
possibility of using the princ’ple of similitude to convert 
measurements made of the heat loss from a body 
in an enclosure containing air, or other gas, at varying 
pressures, into values for the heat loss from bodies 
of the same shape but varying in size, in atmospheric 
air. 

According to the well-known application of the 
principle of similitude to natural convection, the 
conditions of fluid movement and heat flow in the 


* Paper read before Sub-Section AG of the British 
Association at Aberdeen on Thursday, September 6, 
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the value of the group ah where H is the heat loss per 


unit time per unit surface of body, depends only on 
these two groups. Here a denotes the coefficient of 
thermal expansion of the fluid, g the gravity accelera- 
tion, @ the temperature difference from body to fluid 
l the linear size of the body, v the kinematic viscosity 
of the fluid, C its specific heat per unit volume and k 
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its thermal conductivity. For a gas, does not vary 
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tivity is assumed to be proportional to the viscosity, 
the points fall in the dotted positions shown in Fig. 2 
and agree well with the broken curve. 

| Although these results show agreement betwee: 
| values deduced from measurements at pressures uj 
to 680 atmospheres and direct experiments at atmos 
| pheric pressures, it is unsafe to rely on the similarity 
{method above about 100 atmospheres, on account 
| of the unknown values of the conductivity and th« 
Ci 
* 
‘and 100 atmospheres the ordinary viscosity of nitroge: 


; ood 
possible variation of Between 1 atmospher 


Fig. 2. HEAT LOSS FROM HORIZONTAL CYLINDERS 
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much at different temperatures or pressures, and the 
conditions are therefore determined by the shape of the 
ag@éh 

~ i 


body and the volume of Since v decreases as 


the pressure increases, it is seen that this group may be 
increased either by increasing / and keeping the pressure 
constant, or by keeping 1 constant and increasing the 
pressure. Thus, by increasing the pressure, results 
can be obtained with any given shape of body which 
can be converted into results for similar bodies of larger 
‘equivalent’ sizes. The “equivalent” sizes for 


air at pressures up to 700 atmospheres are shown in | 
In plotting this curve, values of the coefficient | 


Fig. 1. 
of expansion at high pressures were taken from the 
International Tables, and of the kinematic viscosity 
from the measurements of Michels and Gibson.* For 
pressures above about 100 atmospheres the ordinary 
viscosity ceases to be independent of pressure, and it is 
to be noted that the curve in Fig. 1 reaches a maximum 
equivalent size ratio equal to about 34. Certain 
issumptions are made in the above application of the 
principle of similitude to natural convection. It 
can be shown, however, that they cannot lead to serious 
error in correlating the effects upon the heat loss of 
changes of pressure and of linear size, provided that 
the boundary temperature conditions are unaltered, 
i.e., for fixed body and air temperatures. 

The heat loss from a horizontal wire of diameter 
0-11 cm. in gases at pressures up to 180 atmospheres 


| has been measured by Petavel.t Fig. 2 shows some of 


his results, converted as explained above into values 
for horizontal cylinders of diameters from 0-11 cm. to 
2-30 em. in atmospheric air. All values are for air 
temperature 15 deg. C. and body temperature 115 deg. C. 
The broken line is the mean curvet drawn from the 
results of direct measurements by several experimenters 
with horizontal cylinders of different diameters in 
atmospheric air. It will be seen that Petavel’s results 
lie near to the curve; probably the pressure values 
are more accurately known than the mean curve 
from atmospheric measurements, which deviate from 
the mean by as much as 15 per cent. Fig. 2 also 
shows results of some unpublished experiments by 
Mr. A. T. Brook and the present author, carried out 
in the Heat Research Laboratories, Mechanical Engi- 
neering Department of Imperial College, in which 
the heat loss was measured from a horizontal wire of 
diameter 0-106 cm. in nitrogen up to 680 atmospheres. 
The apparatus used was similar to Petavel’s, but 
designed for pressures up to 1,000 atmospheres. It 
will be seen that the points (uncorrected) deviate 
considerably from the broken curve. In making the 
calculations, however, the thermal conductivity of 
nitrogen was assumed to be independent of pressure. 
Although no experimental values are available, so 
far as the author is aware, for the conductivity of 
gases at high pressures, it is unsafe to assume it to be 
constant in view of the variation of viscosity with 


* A. Michels and R. O. Gibson, Prec, Roy. Soc., 


A. 
vol. 134, 1931.32, page 288. 
+ J. Petavel, Phil. Trans. Roy. Soc., A., vol. 197, 
1901, page 229. 
t The Calculation of Heat Transmission, by M: 


| Fishenden and O. A. Saunders, pages 96-99. 


|is very nearly constant, the density nearly follows 
| J Cv . , 
| Boyle’s Law, and | «Varies very little. Hence the 


method is safe up to an equivalent size ratio of 22. 

The advantages of the method over direct measure- 
ments are: (1) only one experimental hot body need 
be constructed for each shape; (2) steady conditions 
are more easily attained in an enclosed space; and 
(3) the correction for the radiation loss can easily 
be measured by exhausting the enclosure. 








LAUNCHES AND TRIAL TRIPS. 


“ WesTELLA.’’—Single-screw steam trawler for service 
in the northern waters of Iceland, Bear Island, and the 
| White Sea; triple-expansion engine fitted by Messrs 
| Amos and Smith, Limited, Hull. Launch, September 25 
| Main dimensions, 151 ft. 8 in. by 25 ft. 6 in. by 14 ft. 6 in 
Built by Messrs. Cochrane and Sons, Limited, Selby, to 
the order of Messrs. J. Marr and Son, Limited, Fleet 
wood, for the City Steam Fishing Company, Limited, 

Hull. 
“ RosEBupD ” 
barges to carry 


AND “ RosEMARyY.’’—Open-type canal 
100 tons. Launch, September 26, 
| Length, 77 ft. Built by Messrs. Harland and Wolff 
Limited, North Woolwich, London, E.16, for Messrs, 
| Thames Steam Tug and Lighterage Company, Limited. 
| London. 

| “Hat Hene.’’—Single-screw passenger and cargo 
steamer ; triple-expansion engine. Trial trip, September 
27. Main dimensions, 325 ft. by 47 ft. by 25 ft. Built 
}and engined by Messrs. Barclay, Curle and Company. 
Limited, Whiteinch, Glasgow, to the order of the Chines 
Government Purchasing Commission. 

“* ABER.”’—Steel-decked swim lighter to carry 220 tons 
Launch, September 28. Main dimensions, 105 ft. by 
24 ft. 9in. by 6 ft. 9in. Built to the order of Messrs. 
Associated Portland Cement Manufacturers, Limited. 
London, by Messrs. Harland and Wolff, Limited, North 
Woolwich, London, E.16. 

“Ext RIoPLaTENsE.” 


Single-screw tank motorship : 
Burmeister and Wain Diesel engine. Launch, October 5 
Main dimensions, 260 ft. by 41 ft. by 18 ft. Built by 
Messrs. Nakskov Shipyard, Limited, Nakskov, Denmark. 
for Messrs. Cia. de Navegacién y Transporte, 5.A 
Buenos Aires. 

‘“* ANCYLUS.”—Single-screw oil-tank motorship ; eight- 
eylinder Hawthorn-Werkspoor, four-cycle, single-act ing 
supercharged Diesel engine supplied by Messrs. R. and 
W. Hawthorn, Leslie and Company, Limited, Newcast|: 
upon-Tyne. Launch, October 9. Main dimensions, 460 ft 
by 59 ft. by 34 ft. Built by Messrs. Swan, Hunter and 
Wigham Richardson, Limited, Wallsend-on-Tyne, for 
Messrs. Anglo-Saxon Petroleum Company, Limited, 
London. 

“ IMPERIAL Star.’’—-Twin-screw passenger and carg’ 
motorship ; ten-cylinder, four-cycle, single-acting, cross 
head-type, airless-injection Harland-B. and W. Dies 
engines. Launch, October 9. Main dimensions, overa! 
length, 535 ft. 6 in. ; beam, 70 ft. ; gross tonnage, 10,670 
Built and engined by Messrs. Harland and Wolff, Limited 
Belfast, for Messrs. Blue Star Line, Limited, London. 

* Warranot.”’—Twin-screw passenger and cargo moto! 
ship for service between London and New Zealand vi: 
the Panama Canal; ten-cylinder, four-cycle, sing! 
acting, crosshead-type, airless injection Harland 
B. and W. Diesel engines. Launch, October 9. Mair 
dimensions, 535 ft. 6in. by 70 ft. by 43ft. 4in. Built 
and engined by Messrs. Harland and Wolff, Limit« 
Govan to the order of Messrs. Shaw, Savill and Allo: 
Company, Limited, London. 
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LABOUR NOTES. 


Srr ALLAN Situ, who has been obliged by indifferent 
health to retire from the chairmanship of the Manage- 
ment Board of the Engineering and Allied Employers’ 
National Federation, was, during the 20 years he 
occupied the position, a remarkably able negotiator of 
labour affairs. His intimate association with the 
industry began, of course, a considerable time before 
the day on which the Federation’s headquarters were 
moved from Glasgow to London. He was, in fact, 
prominent in its councils when the long-drawn out 
trouble of 1897 was in progress, and the quality of his 
work during that very trying time already indicated 
that he was a coming man. As secretary in succession 
to Mr. Thomas Biggert, and, subsequently, as chairman 
of the Management Board, he piloted the industry 
through many crises before the war, and in the difficult 
period that succeeded the Armistice he brought wide 
and deep technical knowledge, exceptional under- 
standing and more than ordinary reasoning power to 
the solution of its grave problems. The pre-war and 
post-war agreementsin the archives at Broadway House, 
and the publications dealing with many phases of the 
economy of industry which he prepared for the informa- 
tion of members, abundantly testify to his skill as a 
negotiator and his gift of seeing into the four corners of 
any problem that presented itself. 


During the war, he gave generously of his time and 
labour to the Allied cause, serving on many Commis- 
sions and Departmental Committees. Governments 
consulted him on delicate subjects, as did the heads of 
important industrial undertakings. The trade unions, 
with whose representatives he was in more or less 
constant touch, always found him firm but fair. He 
pressed or resisted claims relentlessly, but the reasons 
for his actions were never left obscure and his conclu- 
sions were always difficult to discredit. The statement 
relating to production costs and selling prices which he 
got out during the wages negotiations of 1924 is a case 
in point. This was based on returns made by practi- 
cally every firm in the Federation, and it showed with 
convineing clearness how little was available for the 
wage increase which the unions desired. Sir Allan, 
it is safe to say, takes with him into his retirement the 
good wishes of all the trade union representatives with 
whom he has for years contended. For most of his ar- 
guments they had no liking, but they respected him. 


The Ministry of Labour Gazette states that among 
workpeople, aged from 16 to 64, insured against unem- 
ployment in Great Britain and Northern Ireland, the 
percentage unemployed was 16-1 at September 24, 
1934, as compared with 16-6 at August 20, 1934, and 
18-4 at September 25, 1933. For males alone the 
percentage at September 24, 1934, was 18-5, and for 
females 9-9. At August 20, 1934, the corresponding 
percentages were 18-9 and 10-4, and at September 25, 
1933, they were 21-6 and 10-0. 


At September 24, 1934, there were 1,647,673 persons 
on the registers of employment exchanges in Great 
Britain who were out of a situation. This was 49,335 
more than at August 20, 1934, but 209,391 less than 
at September 25, 1933. The total included 1,338,735 
men, 60,934 boys, 200,264 women and 47,740 girls. It 
was made up of 550,216 insured persons with claims 
for insurance benefit, 749,190 applicants for transi- 
tional payments, 203,635 other insured persons (includ- 
ing 6,665 insured juveniles under 16 years of age) not 
in receipt of benefit or transitional payments, and 
144,632 uninsured persons. 


There were registered as unemployed in Great 
Britain, 239,806 men, 4,342 boys, 104,843 women and 
3,705 girls who were on short time or otherwise sus- 
pended from work on the understanding that they 
were shortly to return to their former employment. 
rhe total of 352,696 was 104,145 less than at August 20, 
1934, and 40,821 less than at September 25, 1933. It 
included 312,038 persons with claims for insurance 
benefit, 17,385 applicants for transitional payments, 
ind 23,273 persons not in receipt of benefit or transi- 
tional payments. 


Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers in 
Great Britain, 79,940 men, 63 boys, 1,614 women, and 
one girl; these are largely employed in dock and 
harbour service. The total of 81,618 was 219 more 
than at August 20, 1934, but 4,528 less than at Septem- 
ber 25, 1933. It included 58,246 persons with claims 
for insurance benefit, 22,371 applicants for transitional 
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payments, and 1,001 persons not in receipt of benefit 
or transitional payments. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in September resulted in an increase of about 6151, 
in the weekly full-time wages of about 18,500 work- 
people, the majority of whom were coal miners in 
Warwickshire. No reductions in rates of wages were 
reported. The changes so far reported in the nine 
completed months of 1934 have resulted in a net 
increase of nearly 34,000/. per week in the full-time 
rates of wages of about 358,000 workpeople, and in a 
net decrease of nearly 2,7001. in those of over 32,000 
workpeople. 

The number of trade disputes involving stoppages 
of work reported to the Department as beginning in 
September, was 18. In addition, 6 disputes, which 
began before September, were still in progress at the 
beginning of the month. The number of workpeople 
involved in all disputes in September (including work- 
people thrown out of work at the establishments where 
the disputes occurred, though not themselves parties 
to the disputes) was about 4,100, and the aggregate 
duration of all disputes in September was about 
29,000 working days. 


Addressing a meeting at Lambeth last week, Mr. 
Geoffrey Shakespeare, M.P., Parliamentary Secretary 
to the Ministry of Health, said that some people 
asserted that the unemployed who ceased to be shown 
on the unemployment registers were shown in the 
number of persons on relief, and they quoted figures 
purporting to show how the number of unemployed 
on public assistance had risen from 335,000 when the 
Government took office to 877,000 at present. These 
figures were inaccurate and misleading. They included 
those treated for sickness and also dependants. The 
figure for England and Wales, of persons in receipt of 
public assistance on account of unemployment, was 
46,000 when the Government took office, and it was 
113,000 to-day. All but 10,000 of the 113,000 were 
also registered among the total of the unemployed. 
Thus the great bulk of the 113,000 was not additional 
to the unemployed figures, but was included in them. 
The improvement in the unemployment figures was, 
therefore, not. due to the fact that persons had gone 
off benefit on to public assistance. It was a genuine 
improvement. It was true there had been a small 
increase in the totals of persons relieved, but that was 
inevitable through the continuance of the trade 
depression, and in part also it arose from the better 
and more humane administration of public assistance. 


As a result of negotiations between the National 
Federated Electrical Association and the Electrical 
Trades Union, the operation of the Sliding Scale 
Agreement of November, 1930, was suspended for a 
period as from the second pay day in April, 1934, 
until the first pay day in October, 1934. Since the 
latter date, the wages in operation during that period 
have been maintained. An arrangement has now 
been concluded by which wages for the various grades 
are increased by 4d. per hour, the increase to take effect 
on the first pay day following Monday, October 22, 
for the pay period covered by that pay day. The new 
rates of the four grades are, therefore :—Grade ‘ A,” 
ls. 84d. per hour, subject to an addition of 5 per cent., 
making a total of 1s. 9}d.; Grade “ B,” 1s. 6}d. per 
hour; Grade “C,” 1s. 5d. per hour; Grade “ D,” 
ls. 33d. per hour. 


At a meeting in London, last week, of the executive 
committee of the Miners’ Federation of Great Britain, 
Mr. Edwards, the secretary, stated that, at a private 
meeting of the Miners’ International Federation in 
Brussels, it had been decided to ask the International 
Labour Office to call a tripartite conference to discuss 
again the possibility of an agreement to regulate the 
production and sale of coal. It had also been decided 
to urge the Governments of the coal-producing countries 
to place no hindrance in the way of early ratification 
of the Hours of Work in Mines Convention. 


New national negotiating machinery for the railway 
industry was again discussed at a meeting in London, 
last week, by representatives of the companies and 
representatives of the National Union of Railwaymen, 
the Associated Society of Locomotive Engineers and 
Firemen, and the Railway Clerks’ Association. Revised 
proposals were under consideration, and when the 
meeting ended it was understood that the union repre- 
sentatives would report back to their executives. 
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The draft of a new wages agreement for the weaving 
section of the Lancashire cotton industry has now been 
completed by a joint sub-committee of the Cotton 
Spinners’ and Manufacturers’ Association and the 
Weavers’ Amalgamation. The new rates, it is stated, 
amount to a reduction of 5} per cent. on the present 
wages of weavers working four looms under the uniform 
list, and an advance of 4 per cent. on those of weavers 
working more than four looms. When the draft is 
approved by both organisations, it will be submitted 
to the Minister of Labour to be scheduled under the 
Cotton Manufacturing Industry (Temporary Pro- 
visions) Act. The rates will then be compulsory 
throughout this section of the industry, provided the 
Minister is satisfied that it has the support of a sufficient 
majority of the industry. 


At the end of September, 18,874 members of the 
Boilermakers’ and Iron and Steel Shipbuilders’ Society 
were “signing the books,”’ compared with 18,744 at 
the end of August. The number of members in receipt 
of superannuation benefit decreased in September 
from 2,198 to 2,164, and the number in receipt of 
sick benefit from 616 to 596. In September, the 
expenses were 2,814l. 3s. 3d.; in August—which had 
to bear five weeks’ outlays—they were 3,495/. 1s. 14d. 
There was a net decrease of 33 in the membership. 


Observing that “the elimination of overtime by 
an arrangement of shifts is almost as important as a 
reduction of nominal hours,’”’ Mr. Hill, the general 
secretary of the Boilermakers’ and Iron and Steel 
Shipbuilders’ Society, reproduces, with approval, Mr. 
Baldwin’s recent reference to the subject. Mr. Baldwin, 
it will be recalled, appealed to every firm which was 
regularly working overtime to think out carefully 
whether, by re-organising their methods, they could not 
eliminate regular overtime, and thereby give employ- 
ment to additional people to work normal hours. He 
suggested that it was a national duty for people in 
these cases to make that effort. That, Mr. Hill says, 
“is almost a command to employers. We, at least, 
agree with Mr. Baldwin that an effort to eliminate 
overtime ‘is a national duty,’ and we will co-operate 
in an effort to find alternative methods of carrying on 
work and thus give all available men a turn of employ- 
ment.” 


In his latest official report to members, Mr. Findlay, 
the general secretary of the United Patternmakers’ 
Association, states that the number of unemployed 
increased in September from 1,102 to 1,130. “In 
contrast with this increase,” he adds, “there is a 
reduction of 86 members on transitional payments— 
327 against the previous figure of 413.” 


Mr. Findlay represented the United Patternmakers’ 
Association at the recent congress in London of the 
International Federation of Metal Workers. In the 
course of his report of the proceedings, he says :— 
“There was general agreement on the shortening of 
working time, but in regard to wages, it was made 
quite plain that the conditions on the Continent 
generally are such that to secure any shortening of 
working time, the workers there felt that they must 
make some sacrifice of wages to get more members 
employed. The Spanish workers, apparently, are 
more in line with our policy of no reduction in earnings.” 


According to statistics compiled by the Ministry of 
Labour from returns supplied by the Chief Registrar 
of Friendly Societies, the total membership of trade 
unions in Great Britain and Northern Ireland at the 
end of 1933 was approximately 4,383,000, as compared 
with 4,439,000 at the end of 1932, a decrease of 56,000, 
or 1-3 per cent. The number of males was 3,655,000, 
a decrease of 39,000, or 1-1 per cent., as compared 
with the previous year ; and the number of females was 
728,000, a decrease of 17,000, or 2-3 per cent. The 
total of 4,383,000 includes about 31,000 members in 
Irish Free State branches and about 23,000 in oversea 
branches of certain unions; the numbers in the 
Irish Free State and oversea branches were about 
the same as in 1932. In Great Britain and Northern 
Ireland alone, the total membership was about 4,329,000 
at the end of 1933, and 4,384,000 at the end of 1932. 
The total membership in Northern Ireland of unions 
with headquarters either in Northern Ireland or in 
Great Britain was 61,000 at the end of 1933, as com- 
pared with 66,000 in 1932. The total memberships 
given include a number of persons who are members 
of more than one society and are therefore counted 
more than once in the figures ; but from the information 
available it would appear improbable that the total 
number of such persons in Great Britain and Northern 
| Lreland exceeds 20,000. 
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AUTOMATIC BRAKING ON THE 
G.P.O. TUBE RAILWAY. 

In dealing with the automatic control of rolling- 
stock on the Post Office Tube Railway,* interest is 
invariably shown in the fact that all trains gradually 
slow down and stop one after another at the same 
positions and at any predetermined point along the 
length of a platform, and this takes place whether the 
train is relatively fast or slow, heavily loaded or empty ; 
the trains all terminate their journey by stopping at a 
pre-arranged place. It may be mentioned that with 
the exactitude and rapidity of a continuous automatic 
service, any delay in receiving and dispatching trains 
would be and to 
delay and give flexibility of control it is necessary to 
divide the platforms up into a number of berths. 
Under these conditions the accuracy of braking is 
emphasised, because should a train overrun, the conse 
quences would be rather serious to any train stationed 
at one of the berths ahead, es pec ially so when the 
allotted length of a berth limited so that a 
headway can maintained. The work of automatic 
braking presents a somewhat problem, as 
reliability and accuracy are of vital importance, not 
only on account of possible collisions, but also because 
of the necessity of the actual stopping places at each 
berth having known. This definite point of 
stopping is of considerable importance on account of 
the sectional loading and unloading being a matter of 
seconds, and, obviously, such a fine time limit could 
never be adhered to if the porters, and the elevator and 
conveyor operators did not know exactly where each 
train was going to stop at each platform berth. Fur 
ther, the stopping must coincide with the discharge 
point of the conveyor. It will be readily appreciated 
that the organisation required to deal with rapid con- 
tinuous transport embracing such a wide variety of desti- 
nations calls for careful traffic arrangements, which 
cannot be handicapped by loss of time due to uncertain 
stopping places of the trains. The somewhat elaborate 
work of distribution, loading and unloading is carried 
out to a time schedule. What the work involves as a 
whole will be appreciated when it is realised that, at 
peak loads, fully loaded trains come into the station at 
two minutes’ headway ; therefore the need for accuracy 
in automatically braking the trains will be readily 
understood. P 

Needless to say, this accuracy of braking was not 
achieved without a considerable amount of experi- 
menting under somewhat difficult and dangerous 
conditions in order to ascertain the controllable speed, 
braking pressure and distance to meet all conditions of 
load, track and without skidding. Before 
explaining how the braking is actually done it might 
be as well to mention that the line has 70 per cent 
of curves and few straight or level lengths. The 
super-elevation in places is | in 8, and the track is 
graded | in 20 at each station entrance. This com 
bination of conditions naturally adds considerably to 
the complexity of automatic braking, but the grade 
on entering a station greatly assists braking as the 
train has to surmount this grade, and, correspondingly, 
acceleration is assisted by the downward grade on 
leaving a platform. It is obvious that under service 
conditions the trains must be able to run through 
trom station to station, and also be capable of being 
stopped and started during any part of their journey ; 
hence, we have a variation of speeds, since on a through 
run the trains can accelerate to full speed, say 35 m.p.h. 
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* See ENGINEERING, vol. cxxv, page 92, ef seg. (1928) 
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| but if stopped on their journey they will probably not 
reach 20 m.p.h. To bring a train up to the platform 
at these varying speeds and weights, to negotiate sharp 
curves and grades, and then to arrive with little 
variation at a definite spot, called for a long series of 
tests to eliminate a few anticipated and many unfore- 
seen difficulties. The method ultimately decided upon 
was to stop all trains at the top of the grade and to 
bring them a comparatively short distance at a more 
or less consistently low speed of, say, 8 m.p.h., at 
which speed they could be controlled with reliability 
as to braking distance. 

Figs. 1 and 2 illustrate the operation of the brakes 
diagrammatically. The adjustment and arrangement 
of the brakes shown in no way indicates the actual 
construction and is only sketched diagrammatically 
to give a general idea of the operation. Fig. 1 
shows the conditions when the conductor rail has been 
automatically left dead or made dead from the control 


‘ 
room; hence the solenoid is not energised, and accor- 
dingly does not pull the springs off, but leaves them 
exerting pressure which holds the brakes on, and conse- 
quently stops the train, since, the conductor rail 
being dead, the current is also cut off the motor, as 
shown by the diagram of connections, Fig. 3. Fig. 2 
shows the brakes released by the solenoid. Here the 
conductor rail has been energised and the solenoid 
has operated, thereby holding the springs off, and so 
leaving the brakes free. At the same time the motor 
starts, as it is in direct connection through the solenoid 
with the energised conductor rail. The use of a spring 
for the application of the brakes involves variations of 
force according to its compression. Consequently, the 
movement is kept to the minimum so that the force 
exerted does not vary much as wear takes place on the 
shoes. This condition was effectually met by the 
brake-linkage design, which allows for the wear of 
the shoes and does not materially affect the length of 
spring travel. This keeps a fairly constant pressure on 
new or worn shoes, thereby retaining the standard 
braking distance of a train. The brake design enables 
a large mileage to be run without having to take up the 
wear of the shoes. 

In the early days somewhat elaborate tests were 
found necessary to obtain the correct clearances, 
adjustments, spring pressure and resistance, but under 
careful and prolonged tests there gradually evolved a 
sound and practical standard adjustment that gave 
the desired result, so that each train is now able to 
meet the conditions of operation and complies as an 
independent unit with known standard requirements. 

The testing of a train prior to going into service 
may appear to be somewhat complex, but the 
actual work of adjustment in the hands of experienced 
men becomes a simple matter, which is carried out 
quickly in a regular systematic way with the ordinary 
routine work of maintenance. The main tests, sum- 
marised briefly, are: the solenoid movement; the 
pull-off current in the solenoid; the hold-off current 
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in the solenoid ; the pull of the springs ; the clearanc: 
of the brake shoes, which are Ferodo lined, when free ; 
and the braking distance without skidding at 8 m.p.h. 
The correct values for these are known from servic 
experience, and with the aid of proper appliances give 
rise to little difficulty in making the correct adjustments. 

The diagram, Fig. 4 illustrates the standard per- 
formance of a train under normal running conditions 
and shows the important part of the line just before 
the train enters a station and stops at a platform berth. 
All trains before entering a station have to surmount 
the 1 in 20 grade, and this grade is used as a braking 
section. For this purpose the conductor rail in this 
section is normally dead, and each train on entering it 
immediately has the brakes automatically applied 
simultaneously through the track-circuit, which oper- 
ates a delay-action contactor so timed that it 
allows the train to come to the top of the grade and 
stop for a few seconds. The train then receives 
an impulse by closing a 440-volt contactor for 
five seconds. This impulse lasts for sufficient time 
to accelerate the train, after which the voltage is 
changed from 440 to 150, at which voltage the train 
runs at the controllable speed of 8 m.p.h. into the 
station and is carried on to the dead section of a 
berth, where the brakes are again applied, and at 
the slow speed at which the train enters it is easily 
stopped within a very limited distance. 

The simplified electrical diagram, Fig. 3, shows the 
position of the solenoid coil in the electrical circuit. 
The earth connection is clamped to the iron frame of 
the wagon, and the circuit completed to the track 
return through the wheels. Each train, as shown by 
the photograph reproduced in Fig. 5, has a bogie at 
both ends equipped in the same way; the equipment 
is shown to a larger scale in Fig. 6. The series-wound 
motors are connected in parallel, and the resistance 
simply reduces the current when starting up, but as 
the speed of the train increases the current is reduced 
and the loss in the resistances is small. 

Ferodo linings were used for the brake shoes because 
of the increased coefficient of friction and reduced wear 
in comparison with cast-iron, and consequently the 
wagons are able to run for a considerable time before any 
adjustment is necessary. A portion of the weight is 
taken by the pony wheels shown in Fig. 5, and this 
reduces the permissible brake pressure on the driving 
wheels and somewhat reduces the rate of retardation. 
The present results, however, have been obtained with 
a known constant braking distance combined with a 
minimum of wear and tear, and have given every 
satisfaction in practical operation. The rolling-stock, 
including the automatic braking gear, was designed and 
constructed by the English Electric Company, Limited. 








Tue InstiruTe oF Metats.—The twenty-fifth May 
Lecture of the Institute of Metals will be delivered on 
Wednesday, May 8, 1935, by Professor W. L. Bragg, 
F.R.S., whose father, Sir William Bragg, delivered the 
sixth May Lecture in 1916. 
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TIMBER RESEARCH. 


Mvcu still remains unknown concerning the char- 
cteristics of timber and their inter-relations, but 
1owledge is being steadily accumulated as a result of 
organised investigation. The report of the Forest 
‘roducts Research Board for the year 1933, pub- 
shed recently by H.M. Stationery Office at a price of 
s. 3d. net, records the results of lengthy work on the 
relation of growth characteristics and mechanical 
roperties of certain home-grown timbers, and investiga- 
ons of the variations encountered in the structure of 
‘rtain species. A great amount of information has 
lso now been accumulated relating to the moisture 
mtents of timber and the hygrometric conditions 
1 which it was grown. A definite advance has also 

» be noted in regard to the solution of problems 
onnected with steam bending, more particularly with 
he measurement and control of the end pressure in the 
iaterial during the operation, and of the effect upon 
he bending of the degree of steaming. Specific work 
elating to the adaptation of a pencil cedar of Empire 
rigin to the requirements of the pencil-making industry 
ive been continued, particular attention being 
irected towards discovering the causes of warping, 
nd if possible means of preventing this trouble. 

Chere is a deep-rooted belief that all timber becomes 
lore stable, that is to say, less liable to expansion 
nd contraction, as it gets older. Work carried out 
n old panels of oak and a soft wood of considerable 
ge, In comparison with similar timbers of recent 
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origin, have failed to show any such effects. 
Indeed, the conclusion was reached that 
there was no material difference between 


view of shrinkage and expansion. There 
still remains, however, the solution of the 
vexed question of the relationship between 
in which it is dried. On this subject work 
is being continued. 

Investigations into the moisture content 
of wood are being extended. For the 
purpose, a thorough knowledge of the 
manner in which wood behaves in service 
is of obvious importance, for not only does 
it determine the degree of seasoning required 
for any specific purpose, but it also shows 
the suitability of the timber for particular 
uses. Moisture content changes during the 
year are being observed for an increasing 
number of specimens kept under various 
conditions, and checks are being made by 
continuous observation on oak, mahogany 





these are sufficiently well known to enable 
them to indicate such variations as occur 
through abnormal weather. In a new build- 
ing, temporary heating has been found to 
be very helpful in rendering the rooms 
more suitable for the installation of seasoned 
timber. When the heat is turned on, the 
timber samples in a room begin to dry out 
at once, but when the heating is dis- 
continued, or interrupted, an immediate 
rapid reabsorption takes place. Timber in 
a dwelling-house completed in September, 
1933, was found to have a moisture content 
of 14 per cent., but by the middle of 
December it had risen to 18 per cent., a condition 
close to that found with timber out-of-doors. The 
shrinkage and expansion of veneer plywood and core- 
stock, in thicknesses from } in. to 1} in., have been 
found to be only one-tenth of those of solid panels of 
the same dimensions. Kiln-seasoning with a great 
variety of timbers provided the information that there 
was little difference in the quality of the ultimate 
product, whether the process was carried out with 
green timber, or with timber which had been given a 
preliminary air-seasoning. In commercial kiln installa- 
tions it has often been found inconvenient to operate 
the process continuously each day throughout the 
twenty-four hours. It is common therefore to shut off, 
or reduce the supply of steam during the night period, 
and resume proper working conditions in the morning. 
Such a practice necessitates nearly twice as long to dry 
the timber as would be the case with continuous work- 
ing. A natural-draught kiln in the laboratory has been 
redesigned to permit of reversible circulation. The 
alteration has led to a much steadier and faster circula- 
tion than was usual with a kiln of the type, while the 
expense of making the change was not great. 

A full investigation of the steam-bending qualities 
of beech, and the influence of steaming times and 
pressures, moisture content, speed of working, and the 
position on the tree in relation to them, is being carried 
out. It appears that this timber, when air-dried to 
20 per cent. moisture content, will bend with the same 
ease as when green. The optimum steaming times, 
using low-pressure steam, for | in. and 2 in. material, 


the old and new timbers from the point of 


the shrinkage of timbers and the manner 


and Scots pine, since the characteristics of 
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have been found to be $ hour and 14 hours, respectively . 
No material improvement of the bending qualities 
of the wood occur as a result of longer steaming periods 
until about 6 hours, when a further softening of the 
wood apparently takes place. Generally, the material 
taken from near the outside of the tree bends more 
easily than matched material from nearer the heart. 

Strength tests on home-grown timbers, with a view 
to the selection of suitable materials for poles for tele- 
graph lines and electrical power transmission cables, 
show that, while all those tested possessed satisfactory 
strength characteristics, only Corsican pine lent itself 
readily to impregnation. For cross-arms for such 
poles, in the case of karri, it has been found possible to 
fix limits for acceptance. With oak, which is inferior 
in strength to karri, elimination by visual defect alone 
does not meet the case, and the employment of a 
stiffness test is considered to be necessary as a further 
criterion. 

Regarding the finish of worked timbers, a vigorous 
attempt is being made to determine all the factors 
which contribute to the ultimate best results. The 
effects of cutter angles and speeds are receiving atten- 
tion and co-operation with the woodworking industry 
in dealing with the sawing and machining, particularly 
with refractory timbers, has been arranged. Preserva- 
tion with antiseptics is another phase of the work. 
The data relating to the creosote absorption of a wide 
range of timbers, though still inadequate for final 
decisions to be made, have reached a stage which 
reveals certain important relationships, particularly 
in the case of hardwoods. It is interesting to note 
that it has been definitely established that the high 
boiling fractions are those which are of most per- 
manent value in creosoting and that the low-boiling 
fractions disappear after a comparatively short time. 
It has been decided to prepare the necessary apparatus 
for carrying out fire-resistance tests. 








THE LATE SIR JOHN AIRD, BART. 


THE name of Sir John Aird, who died in London on 
Saturday, October 20, at the age of 72, will always be 
connected with civil engineering, for his grandfather 
and his father as well as himself were responsible for 
carrying out a number of important works in this 
branch of human activity, both at home and abroad. 
His grandfather erected the building in Hyde Park 
in which the Great Exhibition of 1851 was housed, and 
afterwards re-erected it as the Crystal Palace at 
Sydenham, while his father constructed waterworks 
for many cities of Europe and for Calcutta, and was 
also engaged in connection with docks, railways and 
numerous other enterprises, both in this country and 
elsewhere. His fame, however, like that of his son, 
rests on the great Assouan Dam, which has done so 
much to increase the prosperity of Egypt. 

John Aird, the third, was born on November 6, 
1861, and was already connected with the firm of 
John Aird and Company, Limited, when, in 1878, 
his father offered to erect the dams at Assouan and 
Assiut that had been suggested by Lord Cromer, 
Sir James Willcocks, and others. The commencement 
of this work had been much delayed by financial 
difficulties, but when Sir John contracted to complete 
the work in five years and to take payment in 30 
half-yearly instalments it was possible to make a 
start. The dam as completed in 1902 was 1,960 m. 
long, incorporated 538,000 cub. m. of masonry, and 
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impounded 980 million eub. m. of water, thus enabling 
many square miles of desert to be successfully irrigated. 
Between 1907 and 1912 the firm raised the crest by 
5 m. and increased the length of the dam from 1,960 m. 
to 1,082 m., thus increasing the storage capacity to 
2,420 million cub. m. and the length of the reservoir 
when full from 215 km. to 297 km. Since then they, 
of course, have been raised a second time. The 
Assiut dam, on which the firm engaged simultaneously 
with the first contract for the Assouan dam, is 850 m. 
long, and is also used to raise the summer level of the 
river for irrigation purposes. In carrying out both 
these works Sir John played an important part, and in 
recognition received the Grand Cordon of the Mejidieh 


and the Imperial Order of Osmanieh. He had previously | 


taken part in the Suakim campaign of 1884-85, and 
was rewarded with a medal and two clasps for his 
services, 

Sir John succeeded his father in the baronetcy in 
1911, and shortly afterwards the firm of which he was 
then senior partner was dissolved. He unsuccessfully 
contested Southampton as a Conservative in 1906, but 
since then had done public work as a Deputy-Lieutenant 
of the City of London. He held a commission as 
major in the Engineer and Railway Staff Corps. 








PERSONAL. 


Messes. Cotuiery ENGINEERING, LiMiTED, 
firm was recently formed to take over the 
relating to equipment for the treatment and preparation 
of coal and coke for the market, previously carried on 
by Messrs. Huntingdon, Heberlein and Company, 
Limited, London and Newcastle ; 
(Coal and Minerals), Limited, Sunderland; and Messrs. 
Newton Chambers and Company, Limited, Thorncliffe, 
near Sheffield, have now established central offices at 
46, Rutland-park, Sheffield. 

Mrsers, INTERNATIONAT 
wych House, Aldwych, London, W.C.2, inform us that 
the amalgamation of the interests of the following 
companies in the parent concern has now been com- 
pleted. Messrs. Underfeed Stoker Company has become 
the Underfeed stoker division; Messrs Combustion 
Steam Generator, Limited, the steam-generation division ; 
Messrs. Mining and Industrial Equipment, Limited, the 
grinding, screening and filtering division; and Messrs 
Combustion Engineering Limited, the works division. 

Messrs. Toe 8.0.8. Patents Company, 
156, Charing Cross-road, London, W.C.2, are opening 
s northern office at Atlas Works, Chapel-street, Levens- 
Manchester, as a result of a close working arrange- 
Herbert, Limited. 


Compustion, Liuirep, Ald 


» 


hulme 
ment with Messrs. Edward G 

Mesers. BasTiAN AND ALLEN, Limrrep, 12-14, 
Church-road, Hanwell, London, W.7, have purchased 
the exclusive rights for the British Empire of the C.G.8. 
automatic coal burner. 

Messrs. Hick, Hargreaves anD Company, Limrrep, 
Soho Iron Works, Bolton, inform us that Mr. 8. McLean 


has resigned his position on their selling staff and that | 


his services will terminate on October 31. 


Me. CC. A. Jenkinson, 289, Marsh-lane, Erdington, 
Birmingham, has been appointed sales representative 


in Great Britain by Dr. Ernst Valentin Verlag, Berlin- 
Friedenau, Germany, for the three-volume Trilingual 
Dictionary of Automohnlism (English, French, and 


German) and for the two-volume J/lustrated Dictionary 
f Shop Terms (English and German). 








BOOKS RECEIVED. 


Wer Department. Corps of Engineers. 
irmy and United States Shipping Board. 
No. 12 
Richmond, Upper San Francisco Bay, Santa Cruz, and 
Vonterey, California, [Price 65 cents.) No. 14 
The Ports of Port Arthur, Sabine, Beaumont and Orange, 


United States 
Port Series 


Texas. [Price 40 centa.! No. 16. The Ports of Balti- 
more, Md., Washington, D.« and Alexandria, Va. 
Part 1. The Port of Baltimore, Md. [Price 50 cents.) 


Washington : Superintendent of Documents. 

War Department Corps of Engineers. United States 
irmy. Miscellaneous Series No. 1. Port and Terminal 
Charges at United States Ports Washington : Super- 
intendent of Documents. [Price 1 dol. 25 cents. | 

Dampfkeasel-S peisepumpen Bemessung, Lusfihrung 
intrieb und Reselung. By Iya. Karu Grin. Vienna: 

[Price 7.50 marks.] 

Zerspanung und Werkstoff. Ein Handbuch fir den 
Betrieh By Dr.-Inc. Ernst Brépner. Berlin 

V.D.1.-Verlag, G.m.b.H 


Price 5 marks.] 
The Principles of Motor Ful Preparation and A pplication 


Julius Springer. 


Volume I By A. W. Nasa and D. A. Howes. 
London: Chapman and Hall, Limited. [Price 30s. 


net.] 

Handbuch der Hydrologie. 
wasser- und Mineralquellen). 
R. Kamps. Berlin: Julius Springer. 
marks. | 

Repiblica Portuguésa, Ministério do Comércio e Indistria. 
Boletim do Trabalho Industrial. No. 143. Os Motores 
que a Indistria Nacional Utiliza. Lisbon: Ministério 
do Comércio e Indéstria. 


Volume II. Quwuellen (Suss- 
By E. Prrxz and Dr.-Ino. 








from March 3 to 10, 1935. The London office of the 


Fair is at 34-36, Maddox-street, W.1. 


which | 
business | 


Messrs. Dry Washers | 


LIMITED, | 


The Ports of San Francisco, Oakland, Berkeley, | 


[Price 24.50 | 


| E.C.2, on November 23. 
Lerezta Farr.—The Leipzig Spring Fair will be held | 
|Mr. A. W. Headley, C.M.E.'’s Department, L.N.E.R., 
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TENDERS. 


| We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, the 
reference number given being quoted in each case. 

Circuit-Breaker Unit, 6,600-volt, compound-filled. 
State Electricity Commission of Victoria, Melbourne ; 
December 10. (A.Y. 12,700.) 

Wiring Materials, including distribution boards, 
switches and fuses, cables and wire, for workshops at 
Gordon’s Tree Dockyard. Egyptian Irrigation Depart- 
ment, Khartoum ; December 13. (A.Y. 12,706.) 

Metal-Clad Switchgear for substation, 33,000 volt and 
11,000 volt. Sydney Municipal Council, Australia ; 
December 17. (A.Y. 12,703.) 

Tractor and Road Planer, heavy-duty, gear-driven. 
Egyptian Irrigation Department, Khartoum ; Decem- 
ber 17. (G.Y. 14,398.) 

Portal Jib Cranes (two), 15-ton, electrically driven, 
for Port Elizabeth Harbour. South African Railways 
and Harbours Administration, Johannesburg ; December 
10. (A.Y. 12,697.) 

Automatic Telephone Switching Equipment for rural 
areas (25 items). The Posts and Telegraphs Department, 
Melbourne ; December 18. (A.Y. 12,663.) 


Spools and Coils, resistance and reactance. 





Posts and 


Telegraphs Department, Melbourne: December 11. 
(A.Y. 12,709.) 

Telephone Jacks, and number plates. Posts and 

| Telegraphs Department, Melbourne; November 27 
(A.Y. 12,710.) 

Telephone Transformers, type 4012A, Posts and 

| Telegraphs Department, Melbourne; November 13. 
| (A Y. 12,711.) 

| Telephone Switchboard Keys and accessories. Posts 


and Telegraphs Department, Melbourne ; December 11. 
(A.Y. 12,712.) 

Bells and Buzzers, and bell 
graphs Department, Melbourne ; 
2,713.) 

Splitting and Punching Machine for plates, motor- 
driven, with bar angle and Vee bevel cropper. South 
African Railways and Harbours Administration, 
| Johannesburg ; November 23. (A.Y. 12,714.) 


Plate-Bending Rolls, motor-driven, to bend plates 8 ft. 


Posts and Tele- 
(A.Y. 


coils. 
November 20. 


wide and }-in. thick. South African Railways and 
| Harbours Administration, Johannesburg ; November 23. 
| (A.Y. 12,715.) 

| Lathe, motor-driven, sliding, surfacing, and serew- 


| cutting, gap-bed, with all-geared head. South African 
Railways and Harbours Administration, Johannesburg ; 


November 28. (A.Y. 12,716.) 


V.I.R. Cable, 250-volt, 600-megohm grade, single- 
—— flame-proof. Indian Stores Department, New 
Delhi; November 26. (A.Y. 12,717.) 
| Instrument Wires, cotton- and silk-covered. Indian 
| Stores Department, New Delhi; November 19. (A.Y. 
| 12,718.) 

Transformers, two 3,000 kVA, and two 5,000 kVA- 


three-phase, 50-cycle, oil-insulated. Electricity Commis- 


|sion of Victoria, Melbourne; December 10. (A.Y. 
12,719.) 

Rail Velocipedes, ten, pedal, four-wheeled, rubber- 
| tyred, for one-metre gauge tracks. Viagao Ferrea do 


| Rio Grande do Sul, Porto Alegre, Brazil ; December 16. 
(G.Y. 14,405.) 

Insulators and Wire, 
| Office, Lithuania ; November 7. 

Steel Private Boxes, two each comprising 50 
boxes, and 11 sets, each comprising 100 boxes. South 
African Department of Posts and Telegraphs, Pretoria ; 
November 9. (G.Y. 14,407.) 

Machine Tools, comprising lathes, grinding machines, 
wood-working machines and equipment. Indian Stores 
Department, New Delhi; November 12. (A.Y. 12,720.) 

Linesmen’s Detectors, fifty, reading in volts and 
|} milliamps. South African Union Tender and Supplies 

Board, Pretoria; November 23. (A.Y. 12,721.) 

Train-Lighting Dynamos, fifty-four, 24-volt, 1-25 kW. 
South African Railways and Harbours Board, Johannes- 
burg; November 12. (A.Y. 12,722.) 

Substation Switchgear, three sets, 11,000-volt, 3-phase, 
50-cycle, metal-clad. Christchurch Municipal Electricity 


bronze and copper. Kovno Post 
(G.Y. 14,406.) 


sets, 


Department, New Zealand; January 15. (A.Y. 
12,723.) 

Ingots of aluminium, antimony, tin, iron, lead, 
phosphor-copper and zinc. Argentine State Railways, 
Buenos Aires; November 19. (G.Y. 14,412.) 








instrruTe oF Transrort.—The annual dinner of the 
| Institute of Transport, 15, Savoy-street, London, W.C.2, 
| will take place at the Connaught Rooms, Great Queen- 
street, W.C.2, on Friday, February 15, 1935. 


| STRATFORDIAN’s AssocraTiIon.—We are informed that 
the Stratfordian’s Association, comprising past and 
present staff of the Chief Mechanica! Engineer's Depart- 
ment of the London and North Eastern ilway, Strat- 
ford, is to hold a reunion dinner in the Abercorn Rooms 
of the Great Eastern Hotel. Liverpool-street, London, 
Further particulars may be 
obtained from the honorary secretary of the Association, 


Stratford, London, E.15. 
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CONTRACTS. 

| Mrssrs. C. A. Parsons AND Company, LimTep, 
| Heaton Works, Newcastle-upon-Tyne, have received 
| from the County Borough of Southampton an order for 
a 25,000-kW turbo-alternator, complete with cor 

densing plant. The turbine will embody the princip| 
of the Parsons Duplex exhaust, which will enable it to 
develop this output efficiently in a single cylinder at 
3,000 r.p.m. The set will work with steam at a pressure 
of 400 Ib. per square inch, superheated to 800 deg. F., 
at the stop-valve, and current will be generated at 
6,600 volts. 

Messrs. CutorrpE Evectrricat Storace Company, 
Limtrep, Clifton Junction, near Manchester, hav 
furnished an Exide-Ironclad battery of 332 ampere 
hours’ capacity for supplying current to the Keepalit: 
installation, which provides for emergency steering and 
lighting at 220 volts, on board the new M.S. Durham, 
owned by Messrs. Federal Steam Navigation Company, 
Limited, London. Her sister ship, which is now being 
completed, is to have similar equipment. 

Messrs. BASTIAN AND ALLEN, LimirepD, 12 and 14, 
Church-road, Hanwell, London, W.7, have supplied the 
thermal-storage installation and electrode boiler for 
heating the new electrical effices and showrooms of the 
Wallasey Corporation Electricity Department. The 
plant comprises a storage cylinder holding 600 gallons 
and a No. 33 Bastian electrode hot-water boiler with 
hydraulic control. 

Messrs. Henry Simon, Liurrep, Cheadle Heath, 
Stockport, have received an order from Messrs. The 
Park Royal Development Company, Limited, for the 
equipment of the granary now being erected for the 
storage of finished malt in connection with the establish 
ment of the branch of the Guinness Brewery at Park 
Royal, London, N.W.10. The contract comprises the 
machinery for the reception of grain, its cleaning, weigh- 
ing, and distribution to the various storage bins, and the 
delivery from the bins to the brewery. The complete 
electrical equipment of the silo will also be supplied by 
Messrs. Simon. 

Messrs. EveRSHED AND VIGNOLES, LimiTEeD, Acton- 
lane Works, Chiswick, London, W.4, have supplied 
their rudder indicators for the passenger and mail 
Orient liner now under construction at Messrs. Vickers- 
Armstrongs, Limited. Barrow. The Evershed speed 
indicator will be fitted in the Commonwealth and 
Dominion liner building by Messrs. John Brown and 
Company, Limited, while the firm’s dionic salinometers 
and other equipment are to be installed on board the 
three Southern Railway train ferries under construction 
by Messrs. Swan, Hunter and Wigham Richardson, 
Limited, one of which, the Twickenham Ferry, is now 
complete. 

Messrs. Srmon-Carves, Limrrep, Cheadle Heath, 
Stockport, have received an order from Messrs. William 
Dixon, Limited, Govan Iron Works, Glasgow, for a 
complete by-product coking plant comprising a battery 
of 50 “ Underjet ” compound coke ovens, equipped for 
firing with coke-oven or blast-furnace gas. The ovens 
will have a capacity of about 900 tons of coal a day. 
The contract includes also coal-handling and crushing 
equipment, a 2,000-ton concrete coal bunker, coke- 
quenching station, coke-screening plant, steam-raising 
plant, and electrical apparatus. 

Messrs. GENERAL ArRcRAFT, LimiTeD, Airport of 
London, Croydon, Surrey, have received an order for 
10 Monospar four-seater, twin-engined machines from 
Messrs. New England Airways, Limited, 19, Martin 
place, Sydney, Australia. The machines, which will be 
equipped with the new inverted V, four-cylinder, side- 
valve, G.A. engines, are required in connection with the 
extension to Melbourne of the line now operated between 
Brisbane and Sydney by Messrs. New England Airways. 
The machines will act as feeders to the main line. 

Messrs. Petrrers, Limrrep, Westland Works, Yeovil, 
have received an order, from Mr. F. W. Horlock, of 
Mistley, Essex, for a 300-b.h.p. Atomic Diesel engine to 
be installed in a new motor coaster measuring 130 ft. by 
25 ft. by 9 ft. 6 in. and having a deadweight carrying 
capacity of 370 tons on a draught of 9 ft. 3 in. Messrs. 
Petters are also supplying a Diesel auxiliary set for the 
vesse]. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Expanding business is reported in 
several branches of the local staple trades. Activity 
is pronounced in the raw and semi-finished steel branches. 
The majority of firms have their complement of furnaces 
in operation. One of the big concerns in this area is 
producing 50 per cent. more steel than a year ago, while 
its proportion of the total output of the country has 
risen from 15-7 per cent. to 16-23 percent. Improvement 
has taken place not only in the cheaper grades of steel 
but high-quality materials are selling better. Basic-steel 
consumption is heavy. Users are buying ahead with 
greater freedom. The scrap market is slightly more 
active. Latest scrap prices are as fellow :—Heavy steel 
basic, 49s.; heavy cast iron, 48s.; light steel, 42s. ; 
light cast iron, 40s.; heavy wrought iron piling, 55s. ; 
acid low sulphur and phosphorus, 70s.; nickel (3 per 
cent.), 8l.; and nickel chrome, 5l. to 61. The majority 
of these prices show a reduction averaging 5s. per ton, 
as compared with the beginning of the year. Rolling 
mills, forges, and press shops are satisfactorily employed. 
One firm is installing a new hot-strip mill capable of 
rolling strip in any width from 1 in. to 16 in., and 





available in coils up to several hundredweights. When 
finished, this mill will be the only one of its kind in this 


| country capable of producing heavyweight coils in such 
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The railway rolling-stock market is yielding 
more orders. Sheffield works are receiving an increased 
share of the contracts in circulation. Shipbuilding 
requirements of forgings, castings, ard steel are not so 
large as three months ago. A heavy call is reported for 
crushing plant for mining enterprises abroad. Sheffield- 
made steel and fittings are in demand by automobile 
engineers. Aircraft qualities are dull. Healthy condi- 
tions prevail at establishments producing all kinds of 
electrical plant. Rising outputs are reported by special- 
steel makers. Stainless steel is in active demand. 
Despite greatly extended productive capacity, some 
works are having difficulty in keeping pace with contracts. 
Seasonal influences are affecting the production of agri- 
cultural steel. The tool trades are steadily gaining 
ground. Weak sections persist, but most ‘branches 
are handling more contracts. Foreign requirements 
vary, showing a tendency to increase. 

South Yorkshire Coal Trade.—Inland business shows 
an increase. Export requirements are steady. Indus- 
trial fuel is in actrve demand. The iron and steel trades 
are particularly good customers. Small coal is moving 
freely, while best hards are meeting with a ready sale. 
Supplies are not too plentiful. Brickworks, textile 
factories, and electricity generating stations are all good 
customers in the particular variety of fuel they consume. 
Recent contraction in the demand for house coal has 
been checked. The market is firmer than for some 
weeks past. Foundry and furnace coke are active. 
Gas coke is steady. Quotations :—Best branch hand- 
picked, 248. to 26s.; Derbyshire best house, 20s. to 22s. ; 
Derbyshire best brights, 17s. 6d. to 198.; best screened 
nuts, 16s. 6d. to 17s. 6d. ; small screened nuts, 15s. to 16s. ; 
Yorkshire hards, 16s. 6d. to 17s.; Derbyshire hards, 
l6s. 6d. to 17s.; rough slacks, 8s. to 9s.; nutty slacks, 
7s. to 8s. 64.; smalls, 5s. 6d. to 6s. 6d. 


widths. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


Glamorgan Road Proposals.—Glamorgan Roads and 
Bridges Committee have decided to send a deputation 
to the Minister of Transport to press for special grants 
for road schemes as an unemployment measure, in view 
of the great amount of distress in certain areas of the 
coalfield. The Members of Parliament for Glamorgan 
are to be invited to accompany the deputation. In 
many parts of the county there are half-completed 
road works, and it is felt that these would be of great 
public advantage, if the Government would release the 
necessary money to carry them to completion, with a 
double advantage of relieving the burden on the very 
high rates of the county. 

Flood Prevention Project.—A scheme has been adopted 
for constructing a weir on the River Dulais to prevent 
the flooding of the main country road at Pontardulais, 
one of the main roads of the county. The Glamorgan 
County Council, it is proposed, shall contribute 1,325l. 
and the Llwchwr Urban Council 1,325l., and is also to 
be responsible for collecting 3501. from the riparian 
owners. The Urban Council is to be responsible for the 
clearing of the catchment in addition. 

Swansea Borough Schemes.—Swansea Corporation, at 
their last meeting, gave consideration to the increase in 
unemployment which will follow the completion in the 
near future of the Tir John North Electricity Station and 
of the big main sewerage scheme and the construction of 
the new town centre, opened by the Duke of Kent on 
Wednesday. These schemes have employed a consider- 
able number of men during the last two or three years, 
and so far there is nothing to take their place. 
Application had been made to the Ministry of Health, 
who had intimated that no money was now available 
for grants at the rate of 75 per cent., and the only money 
available for grants was for urgent cases. Efforts have 
been made to find some way of securing employment for 
those who will be thrown out of work. There seems to 
be little doubt that many unemployed have been at- 
tracted to Swansea during the period that these schemes 
have been in progress. 

Swansea Valley Fiooding—The Glamorgan County 
\gricultural Committee have asked the Swansea Cor- 
poration to send representatives to a eonference to 
liscuss a proposal for the formation of a Catchment 
Board for the Swansea Valley, owing to the serious 
flooding caused by the River Tawe at certain points. 
In reply to previous proposals, Swansea Corporation 
declined to be a party to the formation of a Catchment 
Board, which would mean that, with its la pulation, 
Swansea would be called upon to pay the bulic of what- 
ever outlay was incurred, whereas Swansea was not in 
‘ny way responsible for flooding, which took place 
higher up the river, seeing that there was no obstruction 
in the Corporation area to the free run of the river into 
harbour. 

Builth Wells Bridge Reconstruction. — Breconshire 
County Council are to carry out the reconstruction of 
a number of road bridges in the county, 60 per cent. of 
the cost of which will be borne by the Road Fund. One 
of the first bridges will be the noted Irfon Bridge near 
Builth Wells, which was built about 140 years ago. 
This bridge, which will form part of the new trunk road, 
will require about 15,7701. 


Water in Old Mines.—Mr. W. T. Lane, of the South 
Wales School of Mines, in the course of a paper read 
before the South Wales Institute of Engineers, dealt with 
water dangers in collieries. He said that the problem 
of inrushes of water was being considered at the Mines 
Department, and a circular sent to owners, agents and 
managers pointed out that the Department were con- 
‘erned over certain inrushes of water reported in recent 
years. It was necessary that every source of information 





relating to old or abandoned workings should be con- 
sulted and kept under constant review. In spite of 
the efforts made by the Mines Department and those 
engaged in the mining industry to collect and record 
all plans of old workings, available material was far from 
complete and appeals had been made for information 
of any unrecorded plans. Many miles of barriers of 
valuable coal had been left to protect working mines 
from water inrushes. Until recent years such barriers 
and dams were considered essential, but with the in- 
creasing tendency towards the amalgamation of small 
units, many of these barriers had become redundant, 
and how far they could be removed was a question 
which must be governed entirely by the water problem. 
There were many mining engineers who believed that 
safety would be best obtained if no barriers were left 
and who have been advocating the piercing by roadways 
of many of the barriers in existence. These engineers 
advocated the free draining of water and the installation 
of adequate pumping systems at lower levels. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Makers have next to no 
Cleveland pig-iron stored and their small output is 
insufficient for current needs. Second hands have little 
opportunity to put through business as ironmasters still 
reserve to themselves the right to supply direct users in 
Scotland and principal home consumers. Demand from 
abroad, however, though still light, is improving, and 
despite continued obstacles to overseas trade _ some 
expansion of transactions with Continental firms is 
confidently looked for. [ronmasters are not keen to 
sell for export at prices obtainable as they can now 
readily dispose of their output elsewhere on higher 
terms. For shipment to foreign destinations, quotations 
continue to vary a good deal after individual bargaining, 
but are markedly stiffer than they have been. Local 
and other home consumption is increasing, and deliveries 
to Scotland are maintained notwithstanding competition 
for Scottish trade. Delivery prices for other than export 
business are strong on the basis of No. 3 g.m.b. at 
67s. 6d, here, 69s. 6d. to North East Coast areas beyond 
the Middlesbrough zone, 67s. 3d. to Falkirk, and 70s. 3d. 
to Glasgow. 

Hematite.—The healthy statistical state of the East 
Coast hematite trade enables producers to take a very 
firm stand. Stocks have been entirely cleared at some 
yards, and the accumulations at other works are largely 
sold. In this branch, also, a little business with the 
Continent is reported, but most of the output is going 
into home consumption. Tees-side users are taking 
larger supplies than for some time, and there is no 
diminution of demand from Sheffield, while producers 
expect to make further sales to South Wales. Quotations 
for export continue irregular, but both makers and 
merchants refuse to sell at the severely cut prices accepted 
until quite recently. For other business, recognised 
market values are ruled by No. 1 quality of iron at 69s. 
for local consumption, 71s. delivered to Northuntberland 
and Durham, 75s. to 78s. delivered to various parts of 
Yorkshire, and 75s. delivered Scotland. 

Foreign Ore.—Consumers of foreign ore claim they 
can still make prompt purchases on terms that have 
ruled for some time, but merchants will not sell ahead 
except at advanced figures. The market quotation for 
prompt parcels of best rubio remains at 17s. c.i.f. Tees. 

Blast-furnace Coke.—Sellers of Durham blast-furnace 
coke have good contract books and are in no hurry to 
enter into further extensive commitments at ruling 
rates, which are at the equivalent of good medium 
qualities at 20s. delivered to Tees-side consumers. 


Manufactured Iron and Steel.—. gate tonnage 
output of semi-finished and finished iron and steel 
continues heavy, and buyers are coming forward more 
freely than for some time, so that plant promises to be 
well employed over the winter months. Quotations for 
all descriptions of material are steady, and values of 
one or two commodities are inclined to stiffen. Quota- 
tions to home consumers, subject to the usual rebates, 
are :—Common iron bars, 9/. 12s. 6d. ; packing (parallel), 
8l.; packing (tapered), 10l.; steel billets (soft), 
5l. 128. 6d.; steel billets (medium), 71. 2s. 6d.; steel 
billets (hard), 71. 12s. 6d. ; iron and steel rivets, 111. 10s. ; 
steel ship plates, 8/. 15s.; steel angles, 81. 7s. 6d. 
steel joists, 81. 15s. ; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over, and 91. for smaller 
lots; and fish plates, 12/. 10s. Black sheets (No. 24 
gauge) are 101. 10s. delivered to home customers, and 
91. 5s. f.0.b. for shipment abroad ; and galvanised corru- 
gated sheets (No. 24 gauge) are 131. for delivery to home 
customers, and 111, 5s. f.o.b. for shipment overseas. 

Scrap.—Light cast iron is still slow of sale at 4ls., 
consumers being well bought, but 52s. 6d. has been 
paid for heavy cast iron, and 55s. is now asked for 
machinery metal. Heavy steel finds a ready market at 
50s., and sellers are inclined to hold out for a rather 
higher price. 








NATIONAL Roap-TRANSPORT ConFERENCE.—The 
National Council of the Commercial Motor Users Associa- 
tion, 50, Pall Mall, London, 8.W.1, has resolved to 
organise a National Road T: rt Conference, to be 
held in one of the Provincial centres in the near future. 
The Conference will be open to all persons interested in 
the road motor transport industry, and such subjects 
as motor taxation, goods-vehicle licensing, and wages 
and conditions of employment, will be discussed. A 





special Conference sub-committee, to be responsible for 








the programme, has been appointed. 





NOTICES OF MEETINGS. 

INSTITUTION OF MrcHantcaL ENGINEERS.—To-night, 
6 p.m., Storey's-gate,5.W.1. General Meeting. Twenty- 
First Thomas Hawksley Lecture : ‘The Green Plant as 
Agricultural Engineer,”’ by Professor Sir Frederick W. 
Keeble. East Midlands Branch : Tuesday, October 30, 
7 p.m., Technical College, Newark. ‘“ Bulk Handling of 
Petroleum,” by Mr. J. T. Graham. Institution : Friday, 
November 2, 6 p.m,, Storey’s-gate, S.W.1. Extra 
General Meeting. Presidential Address, by Mr. Charles 
Day. Western Branch: Friday, November 2, 7 p.m., 
Merchant Venturers’ Technical College, Bristol. Thomas 
Hawksley Lecture: ‘‘ The Green Plant as Agricultura! 
Engineer,’’ by Professor Sir Frederick W. Keeble. 

Instrrute OF TRANSPORT.—Manchester-Liverpool and 
District Section; To-night, 6.30 p.m., Midland Hotel, 
Manchester. ‘‘ The Development of Civil Air Transport 
since 1930,” by Mr. J. F. Leeming. 

InstTiruTIoON OF Eecrrica, ENGINEERS.—Monday, 
October 29, 7 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Informal Meeting. Discussion on “ First 
Principles,” to be opened by Professor W. M. Thornton. 
Meter and Instrument Section: Friday, November 2, 
7 —p.m., Savoy-place, Victoria-embankment, W.C.2. 
Chairman’s Inaugural Address by Professor J. T. 
MacGregor-Morris. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Centre : Tuesday, October 30, 8 p.m., James Watt 
Memorial Institute, Birmingham. Presidential Address, 
by Mr. L. H. Pomeroy. Also at Leeds Centre : Wednes- 
day, October 31, 7.15 p.m., Queen’s Hotel, Leeds. 

Nortu-East Coast INsTITuTION OF ENGINEERS AND 
Surpsuripers.—Friday, November 2, 7 p.m., The 
Mining Institute, Newcastle-upon-Tyne. Andrew Laing 
Lecture: ‘‘ Progress in Naval Architecture,’’ by Sir 
Arthur W. Johns. 

Roya Instrrurion.-—Friday, November 2, 9 p.m., 
21, Albemarle-street, W.1. ‘ Elements and Isotopes,” 
by Dr. F. W. Aston. 


For Meetings of other Societies, and of Junior Sections» 
see page 2 of Advertisements. 











NOTES FROM THE NORTH. 


Guiaseow, Wednesday. 

Scottish Steel T'rade.-—A fairly healthy state continues 
to prevail in the Scottish steel trade and, as specifications 
are coming in with a certain amount of regularity, plant 
is being kept running at full capacity. The bulk of the 
business going through at present is mainly on home 
account, and it is estimated that the bookings overall 
should keep the works in steady employment for the 
next two months at least. Export orders are poor, but 
improving, and inquiries now in the market would tend 
to make the outlook more promising. Among recent 
export shipments were lots for Canada, South Africa, 
Australia, India, China and Japan. Black-steel sheet 
makers are still doing fairly well and the demand for 
both light and heavy-gauge sheets continues good. 
There is no improvement to report, however, in con- 
nection with the demand for galvanised sheets. Prices 
show no change, and are as follows :—Boiler plates, 
9l. per ton; ship plates, 8/. 15s. per ton; sections 
8l. 7s. 6d. per ton; black-steel sheets, } in., 81. 10s. 
per ton, and No. 24 gauge, in minimum 4-ton lots, 
101. 10s. per ton; and galvanised corrugated sheets, 
No. 24 gauge, 131 per ton, in minimum 4-ton lots, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—No improvement of any kind 
can be reported in connection with the malleable-iron 
trade of the West of Scotland, and specifications are 
barely sufficient to keep the works in operation. The 
re-rollers of steel bars are still rather badly off for work, 
and the heavy import of Continental bars is all against 
any change for the better. The following are the current 
market quotations :—‘ Crown ’’ bars, 91. 15s. per ton 
for home delivery, and 91. 5s. per ton for export ; and 
re-rolled steel bars, 81. 12s. per ton for home delivery, 
and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—There has been little change 
in the state of the Scottish pig-iron industry during the 

ast week and quite a steady demand is reported. The 
ocal steel makers continue to be good buyers of hema- 
tite and basic qualities, and the home foundries are 
specifying a little more freely. The number of furnaces 
in blast remains at 15. Prices are unchanged, and are as 
follows :—Hematite, 71s. per ton, delivered at the stee! 
works ; and foundry iron, No. 1, 72s. 6d. per ton, and 
No. 3, 70s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, October 20, amounted to 580 tons. Of 
that total, 350 tons went overseas and 230 tons coastwise. 
During the corresponding week of last year the shipments 
were 190 tons overseas and 65 tons coastwise, making a 
total of 255 tons. 

Wages in the Scottish Pig-Iron Trade.—Messrs. Kerr, 
MacLeod and Macfarlan, C.A., Glasgow, have given 
intimation to the joint-secretaries of the Pig-Iron Trade 
of Scotland that in terms of the remit they report that 
the certified returns for July, August and September, 1934, 
made by the employers, show an average net selling 
price of 31. 3s. 10d. This means that there will be no 
change in the wages of the workmen on basis rates. 








Warer-Surrty Works 1n Itaty.—During the past 
ten years aqueducts ating 11,322 km. in length 
have been constructed in Italy. These supply water to 
2,193 communities, having a total population of 
10,000,000 persons. 
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cause 6,000 nautical miles of water to flow past his 
vessel for every cargo delivered, no proposal to 
|inerease the length of flow by even 5 per cent. 
would be entertained without good assurance of at 
‘least an equivalent advantage. Clearly there is 
none in merely stirring up water which, once past, 
| has no further bearing on the problem. 

Parcel post regulations provide that the sum of 
the length and the girth of a package shal] not exceed 
a certain figure, and it is a familiar exercise in the 
elementary calculus to determine the greatest 
capacity that can be obtained within the limits set. 
Tonnage laws and harbour limitations have reacted 
similarly on the design of cargo vessels, until it 
appears that the quest for maximum capacity within 
given overall dimensions has quite obscured the 
|extended mileage of water-flow past the hull, and 
the additional expenditure of cnergy that is 
inseparable from it. Nor have the best interests of 
naval architecture been served by the readiness of 
owners to order vessels to a builder’s stock specifi- 
cation because to do so is the cheapest course, or 
the natural tendency of builders, for the same reason 
to reduce the design as much as possible to straight 

| lines and flat surfaces. 

Scott Russell concisely formulated the funda- 
| mental reqvirements of ship propulsion in the course 
of expounding his “ wave-line principle ” of design. 
His subsequent deductions were not universally 
| received and need not be pursued in their entirety, 
| but the elements of the problem may be recalled, as 
he stated them, as they bear directly upon some of 
| the more recent advances in the art. 
| “The work which the moving power of a ship 
| has to do,” he postulated, “ is to excavate the water 
| out of the whole way along which the ship moves. 

This is the minimum work to be done ; and unless 

| it is done, the ship cannot move.” He had previously 
| stressed the equally incontrovertible considerations 
| which so many of his successors, concentrating upon 
| other factors, have been content to minimise, if 
/not to overlook, namely, that it is obvious waste 
| to move water more than is wanted, faster than is 
wanted, farther than is wanted, or oftener than is 
wanted, or to move other water than is wanted. 
| A revival of respect for these reasonably self-evident 
| propositions characterises the very interesting 
| developments in the underwater form of ships, to 
which the attention of shipowners has been lately 
directed, and one of which forms the subject of 
an article elsewhere in the present issue. 

Some surprise has been expressed, not always 
unmixed with doubt, that after centuries of com- 
mercial shipbuilding, and at least a century of 
systematic ship study, it should still be possible to 
introduce new forms of hull showing appreciably 
| better performances than those hitherto in general 
/use. It does not appear, however, that any mystery 
|is involved in the explanation. For many years, 
cargo vessels have been designed more as containers 
| than as self-propelled floating bodies. Now, at last, 
due to the incidence of changing economic conditions, 
the viewpoint has shifted, and efficiency of propul- 
sion, which may make all the difference between 
a loss and a profit at the voyage’s end, has acquired 
a new significance. 

In comparing the various modifications which 
have been effected or proposed in the form of ships’ 
hulls it is necessary to distinguish also the guiding 
motives underlying the changes. Numerous varia- 
tions in the methods of ship construction have been 
inspired by considerations of strength, ease of 
loading or discharging, economy of material, or the 
frank desire to escape tonnage dues, rather than by 
the improvement of propulsive efficiency ; though 
this also may have been incidentally achieved in 
some measure. The number of new forms devised 
with better propulsion as the primary aim, is 
comparatively small, a fact which may be due in 
part to difficulties of exact definition, but which 
without doubt is also attributable, as the standard 
has been raised by the progressive improvement of 
details, to the restrictive expense of the testing 
necessary to make good further claims. 

The “ peg-top ” sections of Sir William Symonds, 
obtained by increasing the beam and the rise of 
floor, were designed to make ships easier in a seaway, 
but in this they fell short of their purpose, and the 

















desired end was not attained until later, with the 
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more expert regulation of metacentric heights, and, | 


in steamers especially, the general adoption of an 
rectangular midship section. Pitching, 
the effect upon a 
buoyancy forward, the opposite motion of 
iscending is due to its sudden augmentation, became 
a less serious impediment to uniform progression 
when the value of greater relative length was 
appreciated, and must have been further minimised 
in many cases by the practice of cutting away the 
forefoot, a noticeable feature of the long narrow 
ships of Sir Edward Harland. 

In this practice, perhaps, may be identified the 
germ, or one of the germs, of the Maierform entrance, 


almost 


as 


with its substantially triangular sections gradually | 


merging into a more or less normal middle body ; 


and although the outward similarity may be merely | 


fortuitous, comparison is naturally suggested also 
with the forebody lines of modern racing yachts, 
with those of icebreakers such as the well- 


Ermack of Admiral Makaroff. What 


und 
known 


influence, if any, these parallel instances may have | 


exerted upon the growth of the Maierform concep- 
tion, would be difficult now to determine, nor is 
the point really material, but, practical 
seafarer himself, it is at least possible that the late 
Herr Maier had not overlooked the advantages of 
the triangular section as thus exemplified, although 


as a 


his original endeavour 
frictional resistance, by 
watet-particles over the surface of the hull. 

Comparison of the Maierform ship with the 

Arcform ” of Sir Joseph Isherwood is particularly 
instructive as a demonstration of a common purpose 
attained by wholly different lines of approach ; for, 
while the Maierform was evolved by efforts to fair 
the trace of the water-particle upon the body-plan 
the starting-point of the Arcform is the immersed 
midship section, and the desire to reduce its wetted 
perimeter without reducing the area or 
impairing the stability at light draughts. The 
accomplishment of this object having the incidental 
effect of fining the underwater lines of entrance and 
run, the further advantages are found to obtain, 
of easier lines of water-flow to the propeller, de- 
creased wave-making resistance, and improved 
*‘seakindliness”’; all of which, it is understood, 
been well attested in service at sea. 


shortening the paths of the 


enclosed 


have 

The stages in the development of the two designs 
provide, moreover, an interesting study in mutual 
of theory with experiment. There are 
those who, holding that optimum efficiency in 
design is essentially a matter of the scientific appli- 
cation of mathematical principles and processes, 
incline to stigmatise all other methods as “ trial 
and error”, arguing in effect, if not in so many 
words, that the ideal design would be formulated 
first in figures, only then to spring, Minerva-like, 
to three-dimensional reality. In the millennium it 
may be thus, but meanwhile there is food for 
reflection in the sensibly parallel evolution of these 
two very different types of hull. 

Each began as an idea, tentatively expressed in 
the form of a model. Systematic tests confirmed that 
the idea had possibilities of advantage, generally 
outlined its limitations, indicated the existence of 
other material factcrs requiring investigation, and 


concord 


so by degrees supplied the basis of an approximate | 


theory, sufficiently determinate to be put to the 
more crucial test of full-sized experiment. Then, 
as a guide, the inquiry 
the further 


with service experience 
switched back again 
refinement of the theory. 

It is gratifying to be able to record, in this 


to models, and 


connection, that the comparative tests of the 
Arcform design in the British, Dutch, German 
and United States tanks agree in showing an 


increased efficiency of « clear 15 per cent., a re- 
sult which has led to the decision to alter to this 
form of hull, three ships for American owners, 
the construction of which to ‘‘ normal” lines had 
actually been commenced. 

There could be no more convincing lesson on the 


superiority, for such a purpose, of the scientifically | 


empirical method over the purely philosophical ; 
nor a better justification, if any were needed, of 
the practical benefit of ship-model tanks to the 
naval architect by enabling him, in the metaphor 
of the artillerist, quickly to “ bracket ” his objective, 


vessel of a sudden removal of 


was merely to reduce the | 
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direction. There is an immediate and recognisable 
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instead of shooting promiscuously in its general gorge, just below the solid section of the dam. It 


is designed to accommodate five units, two of which 


value in being able to learn, with so little delay, | are now installed. These each have an output of 


secondary saving is hardly less important, of the 
time and money that need not now be spent in 
proving what it will not do. In that respect, at 
least, there can be no question whether Science has 
deserved well of Art. 








HYDRO-ELECTRIC POWER IN 
ONTARIO. 


THE twenty-sixth annual report of the Hydro- 
Electric Power Commission of Ontario, which covers 
the twelve months ended October 31, 1933, contains 
plenty of evidence that the downward trend in 
}output, which first appeared in 1930, has been 
reversed, it is to be hoped permanently. In 1931 
|the output was 12-3 per cent. less than in the 
preceding year, and though this rate was soon 
checked, the figures in 1932 still showed a 1-2 per 
cent. decrease on those of the previous year. Though 
1933 opened badly, substantial increases in load 
and thus output, were secured, and in the last four 
months the figures for the latter exceeded that 
of the corresponding months of 1932 by about 
| 245,000,000 kWh, while the peak load in October 
reached 1,366,000 h.p., or 23 per cent. above that 
of the same month in the previous year. In 
| sum, the output for the year was 4,612,115,988 kWh, 
}of which 2,815,674,823 kWh were generated and 
1,796,441,165 kWh were purchased. This total 
compares with the 4,440,447,470 kWh generated 
and purchased in 1932. The Commission possesses 
1,292,700 h.p. of generating plant, which operates 
in nine “systems” or districts, and supplies 27 
cities, 96 towns, 269 villages, and 365 townships. 
All but 13 of the townships and 91 of the villages 
are served as part of the 171 rural power districts, 
| which the Commission controls direct. The re- 
mainder are supplied in bulk. These rural dis- 
tricts have been established as part of the Ontario 
Government's policy of promoting the agricultural 
industry, and this policy has been implemented by 
la contribution of 50 per cent. towards the cost 
|of the lines of equipment. A total of 9,244 miles 
|of transmission line had been constructed to the 
| date of the report, of which 326 miles were erected 
|during the year under review. About 62,000 con- 
sumers are supplied, and electricity is utilised for 
a great variety of purposes, domestic, agricultural 
and industrial. 

On the constructional side the chief item was the 
completion to its initial operating stage of the 
station at Abitibi Canyon, on the Abitibi River. 
| This station is situated near Fraserdale, 65 miles 
north of Cochrane, and construction was begun in 
| 1930 by the Ontario Power Service Corporation, a 
| subsidiary of the Abitibi Power and Paper Company. 
| It was, however, suspended in July, 1932, owing 
| to financial difficulties, only to be resumed early in 
| 1933, when the Commission itself took over the 
work on behalf of the receiver. The Abitibi River 
drains an area of 8,440 square miles above the site 
| of the power station, and has an estimated average 
| flow of more than 9,000 cub. ft. per second. Above 
the power station, it flows through a narrow gorge the 
| walls of which rise to a height of about 170 ft. 
above the bed. A concrete dam of the gravity 
type has been built across this gorge and is connected 
to a concrete retaining wall with rolled earth fill 
at the west end. At the eastern end it is joined to 
a sluiceway section which consists of five openings 
each 45 ft. wide. These openings can be closed by 
electrically operated gates, which are provided with 
| electric heaters to ensure satisfactory operation in 
the winter. The sluiceway section, which is 
| designed to deal with the maximum flood discharge 
| of the river, is connected to the bank by a retaining 
wall similar to that at the east end. The water, 
| after passing through the sluices, discharges into a 
| high-water channel which extends for about 3,000 ft. 
| along the east bank of the river, to which it is finally 
| connected above the Eleanor Rapids. This channel 
is located well back from the east bank of the 


and partly by 
sections. 


what a new design will do in practice, but the | 66,000 h.p. under a net head of 237 ft. when running 


at 150 r.p.m. They are supplied through an 18-ft. 
steel-plate penstock from an intake in the dam 
structure. The penstocks are protected from low 
temperatures by a continuous roof. Each turbin: 
is directly connected to a 45,000-kVA alternator 
which generates three-phase current at a pressure 
of 13-8 kV and a frequency of 50. At the remaining 


| stations of the Commission the constructional work 





was of a ‘minor nature. 

An interesting installation on the electrical side 
was that of the Ontario Paper Company’s trans- 
former station where three electric-steam genera- 
tors, each of which has a loading of 30,000 kW at 
6-6 kV and is capable of supplying 90,000 Ib. of 
steam per hour at a pressure of 200 lb. per square 
inch, have been erected. The transformers, through 
which a supply is given to this plant from the 
110-kV network, are installed out-of doors and are 
equipped with temperature-measuring equipment, 
so that they can be safely loaded on a heat basis. 
This enables advantage to be taken of the low 
temperature of the cooling water in winter to 
overload the transformers at a time when most 
steam is required. There are no 110-kV circuit- 
breakers in the station, but in cases of emergency 
the 110-kV line can be cleared by closing a single- 
pole, solenoid-operated switch which earths the 
line and causes the circuit-breaker at Queenston 
generating station to open. A circuit-breaker is, 
however, connected in series with each steam 
generator, and this opens should any fault occur 
on the electrical circuits of the latter or if the 
circulating pump fails. Two similar, though some- 
what smaller, stations are in course of erection. 
Telemetering equipment was installed between 
Val Tetreau switching station and Ottawa trans- 
former station. This will enable a graphic record of 
the energy received at 110 kV from the Gatineau 
Power Company to be obtained. The 220-kV 
system was extended a distance of 1-33 miles to 
Cumberland, on the Ottawa River, where it 
connected to the line from Masson, on the Lievre 
River, Quebec. 

The work conducted in the Commission’s labora- 
tories during the year included considerable investi- 
gations into new materials, among which mention 
may be made of cork insulation for preventing 
condensation on pipes, spray equipment for creosot- 
ing poles, lagging for domestic hot-water services, 
and insulating cements for electric-steam generators. 
An investigation into the feasibility of reconditioning 
insulating oil in large quantities was attended by 
encouraging results, and the same may be said of the 
researches that weré conducted to measure the vibra- 
tions which occur in transmission-line conductors. 


is 








NOTES. 


MemoriaL TO CarRL Danret EKMAN. 


THIRTY years ago the Swedish pioneer of the sul- 
phite wood pulp industry, Ekman, died penniless and 
was buried in the cemetery at Northfleet, Kent. Soon 
after his death the British Wood Pulp Association 
raised a memorial fund. This was expended on thi 
education of his family and until now his grave has 
been marked by no stone. On October 19, however, 
through the action of the Swedish Cellulose Asso 
ciation, a memorial of black Swedish granite was 
unveiled over the spot where he lies and the cere 
mony was marked by speeches recalling Ekman’s work 
as a pioneer of one of the world’s great industries. 
The Swedish Minister (Baron Palmstierna) unveiled 
the memorial while Consul T. Lundgren, managing 
director of the Swedish Cellulose Association, deliv 
ered the address. Ekman was the son of a doctor 
and was born at Kalmar, Sweden, in 1845. After 
studying for three years in the University of Tech- 
nology in Stockholm, he began investigations on 
the bleaching of wood pulp. Becoming manager o! 
a pulp factory he there discovered a method of 
cooking disintegrated wood pulp in a solution o! 


|sulphurous acid and Greek magnesite. which was 
gorge, and is formed partly by excavation in rock | afterwards developed on a manufacturing scale. In 
the construction of gravity-wall | 1883 Ekman settled in this country as manager of 


The power station is built across the | the Ekman Paper and Pulp Company at Northfle: 
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ind he also had a large consulting practice. Others 


began working on similar lines to those of Ekman | President affords, through irregularity of arrival, | with a population of 6,085,500. 





and the annual output of sulphite pulp has risen in 





before the dinner allotted to the reception by the 


chances of meeting entirely fortuituous, the after- 


| was published,* covered an area of 17,234 sq. miles, 
It was, therefore, 


larger and less densely populated than most of the 


the course of fifty years to 6,000,000 tons, worth | dinner adjournment was much appreciated, and the | other areas, and this population was concentrated 


tbout 50,000,0001. To mark the occasion further, 
in the evening of October 19 the Swedish Chamber | 





hope was expressed in more than one quarter that 
it might become a custom. The early conclusion 


of Commerce and the Society of Swedish Engineers | of the dinner itself naturally affected the length of 


held a joint dinner at the premises of the former in 
‘Trinity-square, E.C., during the course of which 
reference was made to the happy relations and the 


business connections between Sweden and Great | M.A., past-president, being the proposer. 


Britain. The Swedish Society of Engineers, founded 


in 1924, has also issued a brochure dealt with else- | 


the speeches accompanying the toasts. The Loyal 
toasts were followed by one to “ Invention and 
Research,” Lieut. Colonel E. Kitson Clark, T.D., 
Dr. M. F. 
Lindley, B.Sc., Comptroller-General of the Patent 
Office, and Sir Frank E. Smith, K.C.B., Secretary, 


where in which are interesting sketches of the Swedish | of the Department of Scientific and Industrial 
engineers and inventors, John Ericsson, Alfred Nobel, | Research, in reply, made appreciative allusion, 
Thorsten Nordenfelt, Peter Sandberg, Ekman, John ! respectively, to the Inventions and Research Com- 


(jjers, Carl Lundholm, who were all in one way or | mittees of the Institution. 
| Guests”” was happily proposed by Mr. Richard 
E. Maunsell, C.B.E., vice-president, and was re- 


inother connected with British industries. 


Wortp’s SHIPBUILDING AND MARINE 


ENGINEERING. 


THE 


| the Right Hon. Lord Ebbisham, G.B.E. 


The toast of “The 


sponded to in an equally felicitous manner by 
The 


The shipbuilding returns of Lloyd’s Register for | final toast, that of “‘ The Institution of Mechani- 


the quarter ending September 30, 1934, show that 
there is an increase of 17,154 tons in the aggregate 
vross tonnage of the merchant shipping of 100 tons 
gross and upwards, under construction in our ship- 





cal Engineers,” was proposed by the Right 
Hon. The Viscount Falmouth, who in the course 
of a thoughtful address referred to the value of 
the Institution in maintaining the standard of 


yards, as compared with the total on June 30, 1934. | engineering practice, and dwelt upon present-day 


Moreover, the present total, namely, 604,296 tons 
is greater by 300,534 tons, or 99 per cent. than that 
ofa year ago. While it is conceded that the increase 
during the last three months has been small, it is 
vratifying to find that the quarterly total of the 
tonnage in course of construction maintains the 
upward tendency which has been manifest since 
the beginning of 1933. The vessels under con- 
struction in our British shipyards at the close of 
the quarter under review numbered 129; of these, 
80 were steamships, 45 were motorships, and four 
were sailing ships and barges. 


hand at the end of the previous three months, and 


constituted the highest quarterly total recorded | 


since June, 1932. It is of interest to add that the | 
shipping included in this total, upon which work 
has been suspended, amounts to 38,813 tons, the | 
corresponding total for the United Kingdom being | 
50,068 tons. All the leading foreign shipbuilding 
countries are responsible for increased totals. Japan 
retains first place with 149,750 tons; France is 
still second with 120,868 tons, but Germany follows 
closely with 120,816 tons ; Denmark is fourth with 
74.938 tons, and Holland and Sweden fifth and sixth 
with 70,735 tons and 64,565 tons, respectively. The 
vessels under construction in the world’s shipyards 
at the end of September included 6 steamers and 
24 motorships of between 8,000 and 10,000 tons 
each, 3 steamers and 18 motorships of between 
10,000 and 20,000 tons, and four steamers and two | 
motorships of 20,000 tons and upwards. The total 
horse-power of marine engines, either under construc- 
tion or being installed on board vessels on September 
30, 1934, was 1,468,556. This was made up of 
122.698 i.h.p., the total for reciprocating steam 
engines ; 616,389 s.h.p., representing steam turbines, | 
and 729,469 i.h.p., the aggregate for oil engines. | 
Great Britain and Lreland occupied first place with 
652,493 h.p., France was second with 243,300 h.p. ; 
Japan was third with 137,235 h.p., and Germany 
fourth with 111,979 h.p. All other marine-engine 
constructing countries were responsible for totals 
of less than 100,000 h.p. 


INSTITUTION OF MECHANICAL 
ENGINEERS. 

\n innovation in the conduct of the annual dinner 
of the Institution of Mechanical Engineers, which 
took place on Friday, October 19, proved, by its 
ess, to have been made with an understanding 
foresight. Previously, at the conclusion of the after- 
dinner speeches guests have dispersed, but on this 
occasion the speeches were timed to be over by | 
10 p.m., after which members and guests adjourned 
from the banquetting hall to the room in which | 
they had assembled, and had a further half-an-hour 
together. As the occasion of the annual dinner is, 
in many cases, the only one on which members| 
have any opportunity of conveniently renewing old | 


THE 











on 
The tonnage under | 
construction abroad on September 30, 1934, namely, | 
707,091, was about 78,000 tons in excess of that in | 


| materials are satisfactory. 


conditions of which he took an optimistic view. 
This toast was replied to by the President, Mr. 
Charles Day, M.Sc.Tech., who occupied the chair. 
Mr. Day in the course of his speech laid stress on the 
increasing importance of the local branches and 
expressed the hope that more of them would be 
formed, both at home and abroad. He alluded to 
the fact that the Institution was co-operating with 
the Institution of Electrical Engineers in the matter 
of the standardisation of forms relating to contracts, 
in which both these branches of engineering had 
common objects to attain. 
a tribute to the work of the Secretary of the 
Institution, Brig.-General Magnus Mowat, C.B.E., 
and his staff. 


WeLpinec FoR Metat-FRAME BUILDINGS. 


The rapid development of the use of welding in 
metal-frame buildings has been under the considera- 
tion of the Building Acts Committee of the London 
County Council and, as will be seen from a report 
presented at the meeting on Tuesday, October 23, 
this method of construction is now to receive official 
cognisance. The trouble has been that the Third 
Schedule to the London Building Act, 1930, pro- 
vides for the use of rivets for all joints in pillars and 
for fastening the gusset plates to the bases, and 
though power is given to the Council to waive these 
conditions, that is to allow welding to be used, the 


diversity of opinion that exists on the subject and | 
the fact that there was no generally accepted basis | 
| on which to base conditions as to materials, methods 
| and stresses, has mitigated against this new method 


being officially approved. It is now, however, felt 
that the rapid growth of and satisfactory experi- 
ence with welding, not only abroad but in other 
parts of this country, justify some raising of the 
restrictions against its use in London. It is therefore 
recommended that on application the use of welding 


in building construction shall in future be sanctioned, | 


provided that the method to be adopted is approved 
and that the applicant produces evidence of the 
competency of his welders. Applicants are to state 
the method that it is proposed to adopt and the 
extent to which it is proposed to employ welding asa 
substitute for rivets and bolts. Applications are also 
to be accompanied by detailed drawings showing the 
arrangement and dimensions of all welds, and by 
calculations showing the stresses in each case. Expert 
supervision is to be provided and facilities are to 
be given for the district surveyor to ascertain whether 
the operators are competent and whether the 
Generally speaking, the 
whole of the work is to be carried out in accordance 
with the appropriate British Standard Specifica- 
tions. 


Suppty in Sovutrs-West ENGLAND 
AND SovutH WALEs. 


In May, 1930, the Central Electricity Board 


ELECTRICITY 


acquaintance, making new friendships and discussing | adopted a scheme for South-West England and 


veneral Institution matters, and as the interval 


South Wales, which, as we recorded at the time it 


In closing he paid | 


| mainly in the Bristol and South Wales districts, in 

and around Portsmouth, Southampton and Bourne- 

mouth, and in the coastal resorts west of Exeter. 

It was served by 107 generating stations, of which 
|only seven were selected and these were to be 
| connected by 718 miles of primary and secondary 
| transmission line. Of the selected stations, five were 
in the Bristol and South Wales district and of the 
other two, one was at Hayle, in the extreme south- 
west and the other at Southampton in the extreme 
south-east. Provision was also made for the 
erection of two new stations, one at Tir John North, 
Swansea, and the other on Southampton Water. 
Work on the Tir John North station has since been 
begun, and it is expected that it will be ready for 
operation next year. When the scheme was origin- 
ally prepared, it was realised that such a concentra- 
tion of generation would involve excessive load 
transfers over the grid and it was contemplated 
that certain additional generating stations would 
have to be operated under temporary arrangements. 
Since that time the growth of the load has been 
more rapid in South-West England than in South 
Wales, and the Electricity Commissioners have 
therefore prepared an amended scheme, “ selecting ”’ 
seven further stations and postponing the construc- 
tion of the proposed new station on Southampton 
Water. The new selected stations are Bath (Bath 
Corporation), Exeter (Exeter Corporation), Lianelly 
|(Llanelly and District Electric Supply Company), 
Moredon (Swindon Corporation), Newton Abbott 
(Torquay Corporation), Plymouth (Plymouth Cor- 
poration) and Portsmouth (Portsmouth Corpora- 
|tion). In addition, certain secondary transmission 
lines will become primary transmission lines. A 
scheme containing these amendments and entitled 
The South-West England and South Wales (Altera- 
tion and Extension) Scheme, 1934, has been for- 
warded to the Central Electricity Board and was 
published by them on Monday, October 22, in ac- 
cordance with Section 4 (2) of the Electricity (Supply) 
| Act, 1926. 








MANAGEMENT COURSES FOR EXECUTIVES. 

An important development, which will place at 
the disposal of industry means whereby executives 
or prospective executives can be trained or “ re- 
freshed ” in certain aspects of modern management 
practice, is to take place early next month, when a 
series of courses will be inaugurated at Lough- 
borough College, Loughborough. These courses, 
which will be under the direction of Mr. E. T. 
Elbourne, M.B.E., whose n&me is well-known to 
readers of ENGINEERING, are primarily designed to 
serve the interests of employers, who require their 
| staffs to become qualified for increased respon- 
| sibility. They will, in the main, correspond in scope 
| with the usual departmental activities and will 
| last for ten days, from Saturday evening to the 
following Tuesday week. The instruction will take 
| the form of personal discussions with the director, 
| of lectures and organised reading, of observational 

visits to works and offices, and of practical demon- 
| strations of industrial practices. Care will be 
| taken to emphasise principles and to avoid the 
|advocacy of hard and fast systems, though 
| the syllabus of each course will be as far as 
| possible related to the industry in which those 
| participating are interested. The following courses, 
| any one of which can be taken independently, have 
| been planned: The Management Function, Office 
| Organisation and Method, Personnel Administration 
and Incentives, Product Development and Quality 
Control, (Design and Research Administration), 
Process Planning and Progress Control, Estimating 
and Rate Fixing, Industrial Accounts and Cost- 
ing, Specification, Purchasing and Tendering, Sales 
Organisation and Service, Budgetary and Higher 
Control, and Factory Lay-Out and Equipment. 
The syllabuses in the main follow those laid 
|down by the Institute of Industrial Adminis- 
tration. The fee for any single course will 
be five guineas, and applicants should state the 
approximate dates on which they desire to attend, 











* See ENGINEERING, vol. cxxix, page 119 (1930). 











446 


giving a choice, and the industry in which they 
are interested. Further particulars can be obtained 
from the Registrar, Loughborough College, Lough- 
borough, Leicestershire. 


TECHNICAL MUSEUMS AND INDUSTRIAL PROGRESS. 


Those attending the meeting of the Deutscher 
Ingenieurzirkel in London, which was held at the 
Institution of Mechanical Engineers on Monday, 
October 22, listened to an interesting address on 
“ Die Geschichte der Technik in deutschen Museen 
(The History of Technology in German Museums), 
which was delivered by Professor Dr. Conrad 
Matschoss, the Director of the Verein Deutscher 
Ingenieure. Professor Matschoss said that most 
engineers, when they dealt with history, felt called 
upon to apologise because of the idea that the future 
rather than the past should be their concern. There | 
was no justification for this, since a glance 
backward showed that they had every right to be 
proud of their calling and that they might draw 
from the past inspiration for the future. That this | 
was recognised in this country was shown by the 
excellent historical articles that appeared from 
time to time in the technical journals, such as 
ENGINEERING, and, in a wider field, by the interest | 
which was exhibited by the public generally in the | 
valuable displays at Bloomsbury and South Ken- 
sington. it might recalled, were 
originally formed from the surplus collections of 
royal and other distinguished personages, and were 
at first only open to inspection under very drastic 
restrictions. The earliest technical museums, such 
as that in Paris, had been formed mainly for indus- | 
trial purposes and had often intentionally a limited | 
appeal. The Science Museum at South Kensington | 
was one of the first of those to have a wider scope, | 
and had given Oskar von Miller the idea of forming 
a similar display in Germany—an idea which had 
fructified in the great Deutsches Museum at Munich. 
At the present time a movement was developing | 
tending to the formation of sectional museums, deal- 
ing, for instance, with local industry and showing 
looms, implements, or kitchen utensils under the 
conditions in which they were actually used. 
Examples of this were the prehistoric lake dwellings 
at Unteruhldingen, the collection of old weapons at 
Solingen, and the ancient mine shaft at Clausthal 
Zellerfeld. Other departures were such 
industrial museums as those established by Fried. 
Krupp A.-G. at Essen, and by the Motorenfabrik | 
Deutz at Kéln-Deutz. These, though specialist in 
appeal, gave a useful insight into the lines along 
which engineering and industry had developed. At 
the beginning of the meeting, Herr zur Nedden, 
the chairman of the English Engineer Circle in 
Berlin, made an apped to all English engineers who 
might be visiting Berlin to get in touch with that 
to lecture or 


Museums, be 


} 


useful 


ive a 


body and, if possible, 
at least an informal talk. 


arranye 


THE BRITISH ASSOCIATION 
MEETING AT ABERDEEN, 


(Continued from page 365.) 


SUB-SECTION AG.—TECHNICAL PHYSICS. 


AN innovation was made at the Aberdeen meeting 
by the holding of joint sessions for Sections A and 





G for the reading of papers on technical physics. Two 
sessions were held, on Thursday, September 6, and 
on Monday, September 10, respectively, simultane 
ously with the sessions of the main Sections. The 
programme of the first session of what has become 
known as Sub-Nection AG, included ten short papers, 
and that of the second session eleven papers, Weare 
unable to deal with these in detail, but give below a 
brief account of the proceedings within our sphere ; 
certain papers have already been reprinted and 
others will follow. Dr. Ezer Griffiths, F.R.S.. and 
Professor Sir James B. Henderson’took the chair 
alterately at these sessions. 

The first paper, by Mr. R. S. Whipple, dealt with 
some of the difficulties of measuring the te mperature 
of molten steel. The temperature of the steel in a 
Siemens-Martin furnace, Mr. Whipple said, was 
about 1,630 deg. C. and the difficulty of inserting 
& pyrometer into the molten metal through the 
open door was almost insuperable. Pyrometers of 
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the disappearing-filament type gave the most 
consistent results, but discrepancies in the results 
obtained showed that a careful study of the details 
of the pyrometers was necessary. With the intro- 
duction of new glasses and other modifications, 
considerable improvement had been made in the 
performance of these pyrometers. The readings, 
however, gave the apparent temperature of the 
steel and a correction had to be applied to obtain 


the true temperature. We intend to reprint this 
paper, in abridged form, in an early issue of 
ENGINEERING. 

Mr. Roosevelt Griffiths, of the Metallurgical 


Department, University College, Swansea, in a 
paper on the measurement of temperature in 
steelworks, pointed out that the gas temperature 
in the regenerators, which had an important bearing 
on the efficiency of the furnace, was difficult to 
measure by the thermo-electric method, but the 
application of the reversal method 
showed promise of Referring to the 
measurement of the temperature of ingots and 
sheets during rolling, he pointed out that in some 
cases variation in the temperature occurred from 
one end of a bar to the other and this variation 
affected the thickness after rolling if the “ pinch ” 
were kept constant. 

In the subsequent discussion on these two papers, 
in which Mr, Cosmo Johns, Sir Henry Fowler, 
Professor Sir James B. Henderson and Dr. Ezer 
Griffiths took part, it was generally agreed that 
much experimental work was required to place 
temperature measurement in steelworks on a satis- 
factory basis. The disappearing-filament type of 
optical pyrometer could be employed if a suitable 
refractory material could be found for making the 
tube to be plunged into the molten steel. 

The next item on the programme was a paper by 
Messrs. B. Lloyd-Evans and 8. 8. Watts, entitled 
‘A Contribution to the Study of Flame Tempera- 
tures in a Petrol Engine.” We shall reprint this 
paper in an early issue of ENGINEERING, but may 
that at the point considered the 
bore little relation to the pressure. 
The maximum temperature was of the order of 
2,100 deg. C., and maintained over a much 
longer period of time than was the maximum 
pressure, It that 
denoted by tongues of flame, lasted down to crank- 
angle positions of 70 deg. to 90 deg. from T.D.C. 

In the this paper, Dr. J. Small 


sodium-line 


Success, 


now explain 
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was 


was seen also combustion, as 


discussion on 


jasked how the authors prevented the deposition of 


moisture on the inside of the windows when the 


was started from cold, as this led to the 


engine 

formation of an obscuring layer of carbon. He 
suggested that the temperature measured was 
likely to be lower than the true maximum and 


produced evidence to show that combustion was 
no more complete in cases in which the luminous 
period was prolonged than in those in which it was 
not. The late tongues of flame observed were, he 
thought, the tail ends of the luminous period in 
those cycles in which the explosion developed very 
late. 

The next three the programme were 
papers by Dr. Margaret Fishenden, on “ Radiation 
from Non-Luminous Gases,” by Mr. E. G. Herbert 
“Periodic Hardness Fluctuations Induced in 
by Mechanical, Thermal and Magnetic 
Disturbance,” and by Mr. O. A. Saunders on 
“Convection in at High Pressures.” We 
reprint the last on page 436, and will deal with 
others later. These were followed by a paper 
entitled “Industrial Application of Thyratrons, 
with Special Reference to the Control of Resistance 
Welding.” In this Mr. Knight explained that a 
large range of thyratrons was now available with 
current ratings varying from a fraction of an ampere 
up to 100 amperes, or more. He pointed out that 
the current could be controlled with a negligible 
amount of controlling energy, and that, particularly 
in high-voltage circuits, the thyratron provided an 
easy means of controlling considerable power. With 
reference to the application of the thyratron in 
connection with resistance welding, he explained 
that some metals could only be welded satisfactorily 
if the welding current were of very short duration 
and that, in addition, high-speed operation with 
precision and reproducibility was required in modern 
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production methods. These features were practi- 
cally impossible to obtain if electromagnetic relays 
and contactors were employed to control the 
welding current, but were easily obtainable by 
means of the thyratron. He finally described and 
demonstrated a single-impulse thyratron-controlled 
spot welder for pedal operation. 

This was followed by a paper on “ Resonance 
Radiations in Electric-Discharge Lamps,” by 
Messrs. L. J. Davies and J. H. Mitchell, the object 
of which was to show the importance of the pheno- 
mena of resonance radiations in connection with 
the nature of the light output from various types 
of electric-discharge lamps. The resonance and 
general emission spectra and other physical proper- 
ties of various elements were discussed with a view 
to their possible utilisation in discharge lamps ; 
resonance phenomena for the cases of mercury and 
sodium were dealt with in detail. 

In a paper on “ The Commercial Production and 

Utilisation of Ultra-Violet Radiation,” Mr. H. R. 
Ruff showed photographs of the ultra-violet range 
of the spectra emitted by various sources. He also 
gave relative energy measurements of the radiation 
produced by the same current through different 
pressures of mercury vapour enclosed in quartz, 
|illustrating in this way the great difference in the 
quality and quantity of ultra-violet radiation 
emitted from a source even when using the same 
materials. As applications of the germicidal power 
of ultra-violet radiation he referred to the sterilisa- 
tion of the water of swimming pools, and of utensils 
used in restaurants. 

The last paper on the programme for the Thursday 

morning meeting of Sub-Section AG was one by 
Messrs. L. J. Davies and R. Maxted, entitled “‘ Some 
Aspects of Modern Road Illumination.” It dealt 
with the application of light for the provision of a 
visibility sufficient for the requirements of modern 
traffic conditions on highways at night. The optics 
connected with the process of seeing and distin- 
guishing objects on artificially-illuminated roadways 
were discussed. It was pointed out that light could 
be applied from moving vehicles or from stationary 
points and that, for economical and other reasons, 
a mixture of the two methods, adjusted according 
to the traffic burden of the road, was a reasonable 
solution. Some possible lines of development were 
suggested. 
| At the second session, since time was limited, 
Dr. Ezer Griffiths, F.R.S., gave his paper entitled 
“* Research on Heat Transmission and its Relation 
to Industry” in abbreviated form. He pointed 
out that in the design of structures involving the 
conservation of heat or cold, data on thermal 
conductivity were important and illustrated this by 
the consideration of typical cases including buildings, 
furnaces and ships. Data were given on the heat 
| transmitting properties of various materials used 
for heat insulation, including pumice concrete, 
aerated concrete, aluminium-faced asbestos paper. 
compressed-fibre boards, &c. In the second part 
of the paper, the basic laws of heat transfer between 
gases and solids were considered, together with the 
| application of data obtained to the design of batteries 
of pipes for heating or cooling air. The effect of fins 
fitted to the pipes for increasing the heat transfer 
was considered and data given. 

Dr. J. Small gave an account of an investigation 
of the thermal conditions round a hot cylinder in 
a stream of fluid and in the discussion on this paper 
Dr. Griffiths described experiments by Mr. Awbery 
and himself on heat transmission between single 
pipes and banks of pipes in an air stream. 

The next paper was one by Mr. A. H. Douglas 
on “Modern Building Materials with a View to 
Thermal Insulation of Buildings.”” This we shall 
print in a later issue of ENcrvgeerrneG. The paper 
made particular reference to the use of a cellular 
form of calcium sulphate, and in the discussion on it 
Dr. Griffiths described the properties of other 
cellular building materials such as diatomaceous 
bricks, pumice concrete, and aerated concrete. It 
was also pointed out that good thermal insulation 
could be obtained in buildings by the use of concret« 
with a layer of slab cork. A paper by Mr. A. 
Lindsay Foster dealt with glass silk as an insulato! 
for heat and sound, and this was followed by 
Mr. F. C. Johansen’s paper on “ Problems of 
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Refrigerated Railway Transport,” which we re- 
printed on page 330, ante. 

Mr. A. F. Dufton, in a paper entitled “The 
Equivalent Temperature of a Room and its Measure- 
ment,” pointed out that, from the point of view of 
comfort, it was the rate at which heat was lost by 
the body that was important. The equivalent 
temperature of an environment, he said, had been 
defined as that temperature of a uniform enclosure 


in which, in still air, a sizable black body at 75 deg. F. | 
would lose heat at the same rate as in the environ- | 


ment. In 1929, a rather cumbrous instrument, 
called a eupatheoscope, was constructed for record- 
ing equivalent temperature, but it had since been 
found that the equivalent temperature of an 
environment could be computed from the rates of 
cooling of two large-bulbed thermometers heated 
to 75 deg. F., one of the thermometers having a 
silvered bulb. To simplify the computation, a 
special face had been fitted to an ordinary stop 


watch, which enabled the equivalent temperature | 


to be evaluated from the cooling times by the mere 
addition of two numbers. 

Papers by Mr. T. C. Angus, Mr. 8. G. Barker, 
and Dr. M. C. Marsh dealt with physical properties 
and physiological effects of clothing and clothing 


materials, and therefore hardly fall within our | 


scope. We reprinted Mr. G. P. Crowden’s paper 


on “The Use of Bright Metallic Surfaces for In- | 


” 


creasing Human Comfort in the Tropics,” on page 
395 ante. Finally, we may mention a paper by 
Messrs. A. Bailey and W. F. Cope dealing with 


“ Heat Transmission in Pipes of Square and Rect- | 


angular Section.” The paper described experi- 
ments carried out at the National Physical Labora- 
tory, from which the conclusion was drawn that 
such pipes behave in a similar manner to circular 
pipes of the same hydraulic diameter. 

In concluding our reference to this Section, we 
may remark that it was well attended by physicists, 
engineers and physiologists, so that it certainly 
served a useful purpose in bringing together workers 
in very diverse fields. Such joint Sub-Sections, it is 
felt, might well be a permanent feature of the 
British Association meetings. 


(To be continued.) 








THE NATIONAL PHYSICAL 
LABORATORY. 


(Continued from page 391.) 
Evectricity DEPARTMENT. 


Electrical Standards.—In preparation for the 
anticipated replacement of the present international 
electrical units by absolute units, work has been 
continued on the realisation of the ampere and the 
ohm in absolute measure. Experiment has shown 
that the accuracy with which these measurements 
can be made is now greater than is possible on the 
international system, and the temporary advantage 
which the latter system possessed on its intro- 
duction is now generally conceded to have dis- 
appeared. In connection with the present work on 
absolute units, the dimensions of the coils of the 
ampere balance, and also of the Lorenz machine 
have been completely redetermined by the Metrology 
Department, revealing changes both in length and 
diameter. When these are taken into account in 
calculating the mutual inductances of the coils, the 
new values obtained for this constant are in agree- 
ment with those measured in 1912 to less than 1 part 
in 10 million. One or two sources of error, notably 
a potential difference introduced into the circuit by 
faulty insulation, have been discovered and circum- 
vented, and satisfactory progress is being made 
with the hundreds of resistance determinations 
which are necessary before a final value can be 
assigned to the ratio between the international 
and C.G.S. units. Further absolute measurements 
of resistance are to be made also by the Campbell 
bridge. The Laboratory bridge has been redesigned 
and rebuilt for this purpose and it is proposed to 
mount the whole apparatus in a stoneware tank 
contaming transformer oil. 

In connection with the construction of coils, such 
as those incorporated in the Lorenz apparatus, 
where it is essential that the wires shall be wound 
on non-magnetic material, measurements have been 
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made of the magnetic permeability of the available 
| materials, such as marble, porcelain, Pyrex glass 
and fuzed quartz. Of these, porcelain was found 
|to be paramagnetic, its permeability exceeding 
| unity by about 2 parts in 100,000, while the others 
| were all slightly diamagnetic, having permeabilities 
iless than unity by about 1 part in 100,000. On 
|the grounds of permeability alone, therefore, it 
| appears that marble (which is the material actually 
in use for mounting the coils employed for the 
experimental correlation of the Lorenz and Camp- 
bell methods) is as good as any other material. 
The presence of veins of brown or grey substances 
|in the marble has a negligible effect on permeability, 
and whilst the results of the permeability measure- 
ments indicate an uncertainty of perhaps 2 parts 
|in a million in the value of mutual inductance 
realised, it is considered that this will not seriously 
| affect the comparison. 

In the endeavour to produce a number of stan- 
dards of resistance, of pure platinum wire, some 
difficulty has been experienced as the result of a 
decision—made in the interests of permanency— 
|to avoid the use of rubber and ebonite in the 
assembly, and to make the terminal head as small 
as possible. A suitable form of terminal has now 
been made of brass with amber insulation, but 
the attempt to seal the coil with its platinum leads 
into a tube of fused quartz or glass has shown that 
such a joint is too weak mechanically for a per- 
manent standard. Experiments have accordingly 
been made with a fused quartz containing tube 
provided with seals of lead for the outgoing leads 
similar to those used on large thermionic valves. 
This, unfortunately, involves the employment 
of platinum-iridium alloy for part of the leads, and 
trials are therefore in progress of container tubes 
of lead glass into which the platinum leads can be 
directly sealed. Five coils have already been 
wound and adjusted, three with 0-4-mm. wire and 
two with wire of diameter 0-6 mm. Electrical 
measurements on them, whilst not of the highest 
accuracy, show considerable promise. In one case 
a coil was heated to 800 deg. C. for eighteen hours. 
This treatment caused a change in resistance of 
only 5 parts in 100,000. 

A further aspect of the importance of permanency 
in standards occurs in connection with standard 
cells. The Clark cell has a large temperature 
coefficient, which makes it less satisfactory than 
the Weston cell for general purposes, but it is 
possibly more stable and on this account more 
suitable for use as a fundamental standard. A 
group of fourteen Clark cells, made in the Laboratory, 
is accordingly under observation. The maximum 
difference between the electromotive force of any 
single cell and the mean of the whole group is 
only 3 microvolts, while the difference between the 
mean values of electromotive force for the group 
of new cells, and for a group of three similar cells 
constructed in 1929, is 25 microvolts. Standard 
cells made at the N.P.L. have been measured at the 


Physikalisch-Technische Reichsanstalt and the 
Laboratoire Central d’Electricité. The results 


show that the units of electromotive force at these 
laboratories are smaller than that of the N.P.L. 
by 82 and 10 parts in a million, respectively 

As an aid to the maintenance and improvement 
of the Laboratory standard of frequency a new 
quartz ring oscillator has been installed during 
1933, similar to the original one* but designed 
so that the distance between the ring and its 
electrodes is adjustable so as to enable the effects 
of this factor on the performance of the instrument 
to be ascertained. A comparison of the two 
oscillators operating under steady conditions has 
shown that the difference between their frequencies 
is constant to 2 parts in 10° over periods of several 
hours. It is thus possible to make very accurate 
measurements of the changes of frequency in this 
type of oscillator due to changes in the working 
conditions, such as supply voltage, capacitance 
in the circuit and distance of the electrodes from 
the quartz ring. Of such factors as have been 
examined, the most important has been found to 
be capacitance associated with the grid of the 
driving valve. A change of 1 wpF in the capacitance 
of the grid-anode or grid-filament circuits produces 








* See ENGINEERING, vol. cxxxiv, page 530 (1932). 





Serious frequency changes, observed in the original 
ring, have now been traced to a faulty suspension 
strip which recently broke. The ring has now 
been remounted and frequency observations are 
being continued. The general precision of the 
Laboratory frequency standard is of a very high 
order indeed. During a recent emission from the 
Daventry broadcasting station of a standard 
tuning fork, measurements of the frequency of the 
received signal were made at the Reichsanstalt, 
the Institut Radiotechniczmy (Poland) and the 
National Physical Laboratory, and the readings 
all agreed within 1 part in 10 million. In the 
course of this emission a comparison was made 
at the Laboratory between the frequency of the 
signal received by radio from the aerial at Daventry 
and that of the standard itself. The 20th harmonic 
of the received signal and of the tuning fork were 
each compared with the fundamental frequency 
of a 20-ke. per second quartz-ring oscillator, and 
found in agreement within 1 part in 10%. Particular 
interest attaches to this experiment since the result 
demonstrates that the long land line and amplifying 
system connecting the fork to the aerial do not 
appreciably limit the accuracy of control of the 
modulation by the fork. Higher frequencies than 
those of the fork (1,000 cycles per second), and of 
the quartz-ring oscillator (20,000 cycles per second) 
are obtained by selecting suitable harmonics 
from multivibrator circuits of fundamental fre- 
quencies equal to those of the standards, and 
controlled by them. Rather more difficulty is 
experienced in providing, on the same principle, 
frequencies lower than those of the standards, 
but suitable conditions have now been determined 
under which a circuit of a standard fundamental 
frequency can be made to control multivibrator 
circuits whose fundamental frequencies are exact 
submultiples of the standard. In certain cases a 
frequency so derived, as low as the 300th submultiple 
of the standard, has been effectively controlled. 
Further work is on hand in the extension of the 
principle to the production of a graded series of 
very accurately controlled audio frequencies, and 
to the derivation, from the 1 kc. tuning fork, of 
seconds impulses without the use of a phonic motor. 

Magnetism.—In addition to the measurements, 
referred to above, of the permeability of marble 
and kindred materials, a series of observations has 
been carried out on the drift in permeability which 
occurs at low flux densities in materials like alumi- 
nium iron and nickel-iron alloys after the application 
of a high magnetising force. This particular 
effect appears to be large only in alloys containing 
silicon or aluminium. In the case of pure iron 
and iron-chromium alloys, a more important change 
of permeability has been found to result from mere 
secular change. Specimens examined after an 
interval of two years have been found considerably 
changed, to a widely varying extent in different 
samples, and the occurrence of such ageing in 
pure iron is so difficult to explain on any generally 
accepted theory of the nature of ageing that a more 
detailed study of the permeability changes is being 
undertaken. 

In general connection with magnetic research, a 
new type of ballistic galvanometer, giving excellent 
performance as regards sensitivity, resistance, 
period, stability, freedom from magnetic contamina- 
tion of the coil, and convenience in manipulation, 
has recently been developed and found to work well 
with a relatively weak magnetic field. The coil 
in this instrument, consisting of 500 turns of 0-002 
in. diameter wire, has a top suspension some 
6 in. long of phosphor-bronze strip rolled from 
0-00075 in. diameter wire, and a bottom suspension 
of Wollaston wire, of 5 diameter, also rolled into 
strip. The instrument has a period of 22 seconds 
and a resistance of 1,750 ohms, giving a deflection 
of approximately 140 mm. at a distance of 1 m. 
for a reversal of 10,000 line turns in an external 
circuit of 250 ohms resistance, which is a normal 
value for a search coil in magnetising force measure- 
ments. 

An interesting type of magnetic, non-destructive, 
test has recently been applied, in connection with 
the Welding Research Programme of the Steel 
Structures Research Committee, to the examination 








of four series of butt-welded plates specially prepared 
to exhibit, respectively, normal high quality work- 
manship, poor fusion along one side of the vee, 
lack of penetration along the bottom of the vee, 
and a high proportion of inclusions and blow holes. 
In the magnetic tests the ratio between the potential 
differences measured on a length of plate including 
the weld and on an equal length of unwelded 
plate was determined at a number of different 
positions. 

A suitable arrangement of tester poles 
coil was employed, and when the disturbing efiects 
of the edges of the spec imens were avoided by con- 
sidering only the central portion of each weld, a 
was obtained between 


and search 


fair measure of correlation 
the magnetic results and the indications of weld 
provided by the welders and by X-ray 
examination. Electric potential difference measure- 
ments showed less variation than the magneti 
measurements between good and bad welds. The 
magnetic method is therefore being extended to a 
corresponding series of satisfactory and defective 
fillet welds. 

Capacitance of Valves. 
research of the standards division includes an investi- 
gation on behalf of the Radio Research Board into 
methods of measuring capacitances. It 
appears that the grid-anode capacitance of screen- 
grid valves may be obtained by a voltmeter method 
when the filament is cold; and, under working 
conditions, with hot filament, deduced from 
the changes of input capacitance pre duced by vary- 
ing the load in the anode circuit. The value of 
uvid-anode capacitance in a modern valve is often 
as low as 0-002. F, and it is found that there is 
no appreciable difference between the working and 
electrostatic screen-grid valves. <A 
typical power valve, on the other hand, has far 
vreater grid-filament and grid-anode capacitances. 
Measurements of the effective values of these capa- 
citances have been made at radio frequencies for 
ranges of anode battery grid bias and 
filament current. The that, when 
filament temperature is constant, the grid-filament 
capacitance increases as an approximately linear 
function of mean anode current. Thus, a valve in 
which the electrostatic (i.e. cold filament) grid- 
filament capacitance was 9up F., showed an increase 
of nearly 5yuy F. for an anode current of 20 milli- 
amperes. The corresponding change of grid 
anode capacitance was a decrease, of much smaller 
amount, from l5yyu F. to 14-5uynF. These observed 
changes in grid-filament capacitance much 
greater than those hitherto predic ted on theoretical 
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Measurement of Large Currents.—A_ specially 
designed, 0-001 ohm resistor, believed to be the 
most perfect of its type so far constructed, has 
recently been completed and tested by the electro- 
technics division and is now in general use. The main 
object of the equipment is to attain a very small but 
definite inductance, so that the resistor can be used, 
for alternating currents up to 2,000 amperes, as a 
standard of reference for phase angle, in verifying 
ilternating current apparatus, and for general power 
measurements. The compact design requisite to 
achieve small inductance 
temperature rise at full load current, with an accom- 
pan ying change of resistance which should neverthe- 
It is further necessary 


involves a considerable 


less be as small as possible. 
to minimise changes of inductance and resistance 
with frequency, and to attain independence of the 
effect of the large external magnetic fields insepar- 
able the large currents employed. These 
onflicting requirements have been satisfactorily 
achieved, 

The designed 
continuously, and has a phase angle of about 0-1 
minute at 50 cycles. It has a positive temperature 
coefficient at ordmary room temperatures with a 
small current. Its resistance, as compared with the 
cold in 100,000 high at 1,000 
imperes, approximately equal at 1,600 amperes and 
14 parts in 100,000 low when the load is 2,000 
amperes and 4 kW are being dissipated. 

The dimensions of the resistor are 34 in. by 28 in. 
by 22 in. high. It consists of 96 strips of constantan, 
1-5 in. wide and 0-01 in. thick, connected in parallel 
and each bent back on itself at mid-length so as to 


from 
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value, is 9 parts 
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reduce inductance. These strips were made from 
two supplies of constantan, one having a positive, 
the other a negative, temperature coefficient of 
electrical resistance; and the proportion of each 
was chosen to give an overall minimum change of 
resistance with current. The strips are mounted with 
their width vertical to promote convectional air 
ooling, and the temperature of the air at the top of 
the resistor is 30 deg. C. to 35 deg. C. above that of 
the ambient air, the estimated temperature of the 
resistance elements being about 60 deg. C. The 
voltage points of the resistor have been chosen so 
that the change of resistance with frequency is 
negligibly small. The “bus bars and strips are 
arranged so that stray magnetic fields induce equal 
and opp. site electromotive forces in different parts 
of the system, and in this manner a very high degree 
of astaticism has been obtained. 

Four resistors for 11,000 volts, embodying panels 
of comparable insulating materials, viz., Bakelite, 
glass, mica composition and a synthetic material 
with an aniline base, have now been in service for a 
year without exhibiting any signs of the corrosion, 
previously observed in wires wound on panels of 
Bakelite, which suggested the trials. Since the 
aniline-base composition is satisfactory, and is the 
cheapest of the four materials tested, it has been 
adopted for the five further 11,000-volt voltage 
dividing resistors which are to replace the present 
equipment, of the type woven with a silk warp, 
which have become too fragile after many years use. 
The opportunity has been taken to increase the 
current carrying capacity from 0-05 to 0-1 ampere 
in order to diminish the effects of distributed and 
stray capacitance on phase angle. 

Current Transformers. Test Work. Manganin 
Tube Resistors.—Among the problems to which 
solutions have been found during the past year is 
that of the errors in current transformers, which 
may exceed 60 per cent. as the result of saturation 
of parts of the core by the intense magnetic fields 
associated with large currents. This very serious 
condition has been cured by encasing the core, 
with its secondary winding, m a massive copper 
shield in which eddy currents are established by the 
electromotive forces induced by the magnetic fields 
associated with the main current. These eddy 
currents are prevented, by a narrow, annular slit 
from flowing right round the core and thus affecting 
the total ampere turns of the transformer. Owing 
to the low resistance of the shield the eddy currents 
are distributed in such a manner as to produce a 
counter magnetic field of approximately equal 
magnitude to the main field. The resultant field 
entering the core of the transformer is therefore 
very small, and saturation is avoided. In two 
examples of transformers which have been shielded 
in this way—rated to carry 12,000 amperes and 
20,000 amperes respectively—saturation has been 
prevented and the ratio errors reduced to about 
1 part in 10,000. 

A simplification of the growing volume of work 
concerned with the testing of nickel-iron cored 
current transformers has recently been achieved by 
the development of a method in which such trans- 
formers are compared with a standard current 
transformer instead of testing them by the previous, 
rather laborious, methods imvolving resistance 
standards. In the new method, the transformer 
under test is connected in series with a standard 
instrument of the same nominal ratio. The two 
secondary currents are caused to flow in opposite 
directions through a non-inductive resistance 
across which the voltage drop is proportional to the 
difference of the errors of the two transformers A 
series of three standard multi-ratio transformers, 
covering a range of ratios from unity up to 2,400 : 1, 
has been constructed in the department and pre- 
cisely calibrated, the errors in ratio and phase 
angle being determined over a range of burden up to 
12-volt amperes at which the standard trans- 
formers operate in use for the comparison tests. It 
has been found that this method is sufficiently 
sensitive to detect ratio differences of 1 part in one 
million, and phase differences of 0-01 minute, which 
in fact are limits of accuracy narrower than can be 
ensured in the absolute determination of the 
characteristics of the standard transformers. Actu- 
ally, the ultimate criterion of nickel-iron cored 
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current transformer accuracy is imposed as regard 
phase angle error by the stability of the instrument, 
and at present the true limit of certainty is pro- 
bably of the order 0-05 minute in phase angk 
Stability in ratio error is rather better than 1 part 
in 100,000, but the ratio of the standard compariso; 
instruments can be determined at present only t 
about 2 parts in 100,000, which thus represents th« 
degree of precision now available in current trans 
former testing. 

An interesting example of the miscellaneous 
work carried out in the division relates to a series 
of tests to determine the suitability of a new type of 
hard-rubber-sheathed cable for use on shipboard 
This cable is being compared with the ordinary 
lead-sheathed cable generally used, by mounting 
similar lengths and sizes of the two types on iron 
grids so as to be totally enclosed in small chambers, 
except for the exposed ends of the cables. Befor 
being so mounted, the lead sheaths were broken 
across in a number of places to simulate the condition 
of sheaths broken by vibration in service. The main 
lengths of cables in the enclosures are periodically 
exposed to the action of fine sprays of Diesel oil 
and sea-water, and to cyclical variations of tempera- 
ture up to 150 deg. F. Alternating current at 2,000 
volts is also applied at intervals, and the cables 
under comparison are being tested from day to day 
for insulation resistance. 

Economy in the time expended in routine approval 
tests of meters, on behalf of the Electricity Commis- 
sioners, has been achieved by a device for automatic 
counting and timing the revolutions of a meter 
dise. Each revolution of the metal element 
transmits an impulse to a counting mechanism 
through the medium of a photo-electric cell. A 
precise stop watch, indicating to 0-1 second, is 
started electrically by the first impulse after the 
switch, supplying current to the meter, is closed, 
and is stopped automatically by similar means 
when a predetermined number of revolutions of 
the meter disc has been completed. Another useful 
research for an outside corporation has been the 
investigation, on behalf of the British Electrical 
and Allied Industries Research Association, of the 
effective resistance of cables of large cross section 
carrying alternating current. 

For the British Electrical Research Association 
a study has also been made of the performance of 
capacitance potential dividers intended for use 
with a klydonograph. This instrument is a voltage 
measuring device which depends for its action on 
the discharge produced over the surface of a photo- 
graphic film by high voltages applied to a conductor 
in contact with it. High dielectric losses in the 
film material tended to burn the film during the 
application of high frequency voltages. Another 
effect investigated was that of humidity on the ratio 
of the applied voltage to the size of figure produced 
on the film. 

The employment of water-cooled manganin tubes 
as resistor elements for the shunting and measure- 
ment of large direct currents is attended by the 
possibility of error due to the erosion and corrosion 
of the internal surfaces. Experiments to study 
these effects have now been carried out on $-in. 
diameter tubes, 7 in. long and having walls 4-in. 
thick, through which water was circulated at 
various rates of flow and at temperatures up to 
40 deg. C. The results show very decidedly the 
value of protecting the interior walls of the tubes 
with bituminous paint. After subjection to wate! 
at the rate of 60 ml. per second for 37 days, the 
unprotected tubes showed a change of resistance 
of 1-27 per cent., whereas the corresponding change 
in the protected tubes was only 0-02 per cent. No 
appreciable difference in the rate of resistance 
change was observed to result from changes in the 
temperature (up to 40 deg. C.) or rate of flow of 
water. Curiously enough, however, unprotected 
manganin continuously immersed for five weeks 
in still water showed no change of electrical resistance. 

Alternating mechanical stress tests on various 
types of soldered joints between manganin and brass 
have revealed that the silver soldered joint is the 
most satisfactory, and that specimens which were 
copper plated before soft-soldering were considera bl) 
stronger than manganin soft-soldered to brass. 

(To be continued.) 
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PEDESTRIAN-ACTUATED TRAFFIC SIGNALS. 


MESSRS. J. H. HOLMES AND COMPANY, LIMITED, NEWCASTLE-ON-TYNE. 


SWEDISH ENGINEERS IN GREAT 
BRITAIN. 


On the day the memorial to Carl Daniel Ekman 
was unveiled at Northfleet (see p. 444), the Swedish 
Society of Engineers in Great Britain published an 
interesting brochure to mark the first decade of its 
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PEDESTRIAN-ACTUATED 
TRAFFIC SIGNALS. 


In a leading article on Traffic Control and the 
Pedestrian, which appeared in these columns a few 
weeks ago, we asked whether the ingenuity that had 
been exercised in devising automatic equipment for 
controlling the movement of vehicular traffic at com- 
plicated crossings could not be extended to devising 
pedestrian-actuated equipment, which would give the 
right of way to the vehicle and the foot passenger, in 
turn, without unduly delaying either. In propounding 
this question, we had rather in mind some hypothetical 
device which would include both vehicles and pedes- 
trians, instead of vehicles only, in its ambit, and would 
allow freedom of passage to one or another in 
accordance with the volume of each at a particular 
time. 

It is necessary to make this proviso, for our 
attention has been drawn by Messrs. J. H. Holmes 
and Company, Limited, Hebburn-on-Tyne, to the fact 
that they have devised a system which enables the 
pedestrian to exercise some control over the vehicular 
traffic along a road over which he wishes to cross. 
This control is, however, effected by pressing a button, 
while what we had in mind was some system 
in which even that simple action would not be 
required by the pedestrian, all that was necessary 
being merely to pass over a pad, or otherwise to 
indicate his presence at the crossing. 

From that point of view, the system devised by 
Messrs. Holmes is more complicated, if not necessarily 
less effective. It consists of three sets of signal 
lanterns, two of which are of the standard three-light 
pattern with 8-in. red, amber and green lenses, and 
control the vehicular traffic at the crossing. They 
are normally placed at an angle of 180 deg., as shown 
in Fig. 1, but this can be adjusted to meet local | 
conditions. The third lantern, which is mounted | 
between and at right-angles to the other two, is a 
two-light signal lantern with 8-in. red and green lenses, | 
the red lens bearing the words “ Don’t Cross,” and | 
the green lens the words “ Cross Now,” the lettering | 
in each case being in black. One of these sets of three | 
lanterns is installed on each side of the road, and is | 
actuated by a controller which is placed in the base of 
one of the posts on which they are mounted. As | 
shown in Fig. 1, and on a larger scale in Fig. 2, a push- | 











| * Don’t Cross” being placed opposite the red, * Signals 
| Changing ’’ opposite the amber, and “ Cross Now” 


| and then to red, and the pedestrian signals from ‘‘ Don’t | 


activities. It is entitled ‘Swedish Engineering 
Pioneers in Great Britain,” and contains several 
biographies, a note on present Swedish engineering 
activities in this country, and portraits and notes of 
the members of the Society. The Society was founded 
on March 5, 1924, shortly before the holding of the 
World Power Conference in London, and it now has a 
membership of about 130. Consul-General E. G, 
Sahlin was its founder, and he still holds the presidency. 
The first chairman was Mr. Axel Welin, the inventor 
of the well-known ship’s davit bearing his name. The 
sketch of Swedish engineering activities contains brief 
accounts of several firms familiar to readers for their 
excellent productions. Among the firms mentioned are 
the Skefko Company, of Luton, Asea Electric, Limited, 
Ericsson Telephones, Limited, the Anglo-Swedish 
Electric Welding Company, Limited, the Atlas Diesel 
Company, Limited, and Boving and Company, Limited. 
Illustrations are given of a few of their constructions 
and plants. We imagine, however, that the portion 
of the brochure which will be found of greatest interest 
is that devoted to the lives of Ericsson, Nobel, Norden- 
felt, Sandberg, Ekman and others, all of whom at one 
time or another resided and worked in this country. 
John Ericsson (1803-1889) lived in London from 1826 
to 1839, and it was during this time that he built the 
machinery for the Victory, the first steam vessel to be 
used in Arctic exploration ; the first steam fire engine ; 
patented and experimented with his screw propeller ; 
and constructed the locomotive Novelty which com- 
peted with the Rocket and other engines at the famous 
Rainhill trials. Alfred Nobel (1834-1896) was thirty 
years younger than Ericsson, but as a young man, met 
Fic. 2. him in America. That was just before Nobel and his 
father and brother began their work of manufacturing 
submarine mines for the Russian Government. From 
mines, Nobel turned his attention to explosives and 
especially to the manufacture of nitro-glycerine. A 
disastrous explosion in 1864 led to the death of one of 
his brothers and the failure of his father’s health, but 
Nobel persevered with his researches, finally bringing 
out dynamite. ‘ It is indeed no exaggeration to state,” 
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button box is also mounted on each post. This box 
incorporates a miniature set of signals. The words 


opposite the green. 

Normally, the pedestrian signals indicate “ Don’t 
Cross,” and the vehicle signals green. But this can be | : = : 
altered by pressing the button, an action which | **¥® the writer of the sketch, “ that none of the major 
energises a high-speed relay fixed near the controller, | °™8imeering works of the latter half of the nineteenth 
so that it holds in and closes a motor circuit. The | nee teins eg ar Hoa os = pri 
vehicle signals are thus changed from green to amber | ee en nr ae a eaneengy om wee 

safe use of dynamite.”’ Nobel’s experience in our courts 

Cross”’ to “*Cross Now.’’ When the motor has run for | we Ay oy ae . — _ eg ae 
about half its total cycle, the relay circuit is opened by eng) ee ae re SS eee elo 

; : prizes, was drawn up by his own hand, without legal 


Sree breaking of auxiliary contacts on the | assistance. If Nobel lacked some of that self-sufficiency 


At the same time, the motor circuit is changed | — — of character oe eo strongly a > 
over from the push-button circuit to a second | aes Cheers em - ot it io eat . he =e hay 
set of contacts, on which it completes its cycle. | ne “Thor — ae = 192 : . prion 
Finally, the motor circuit is remade on the first set | poet. orsten Nordenfelt (1842-1920) first came to 


of contacts, and ie then ready to ren again directly | this country as an assistant in a business house dealing 
the push button is y Here This ceeeenemeath | in Swedish iron and steel, but the most important 
ensures that there shall be a period during which the | — = his — work ~~ ls or when emt 
aol 2 . che 00 © introduce into England the machine-gun 
vehicular traffic cannot be interrupted. If, however, designed by the Swedish canines Palmcrantz but 
the nepal 5 pa = pd ge the — = | afterwards known as the Nordenfelt gun. His name is 
operate and hold in, thus allowing the controller to | ; ? io Se ee 

begin a second cycle as soon as the first has been | #!80 connected with the early developments of sub- 


: marines. 2 Ww. inv i i r 
completed. Otherwise the controller comes to rest | arines. But he was not an inventor in the ordinary 


ot Gib dnt at tin maled. cnt Gaus och aes cn ee of the word. ‘‘ He did not sit down himself and 
until the babies te fave ; g | work out an apparatus with hitherto unknown qualities. 


The total cycle of the controller can be adjusted It was his method to follow developments carefully and 


between 30 seconds and 90 seconds. The amber period | *° examine new technical requirements and then to 
is adjustable between 6-5 per cent. and 13-5 per cent., furnish his assistants with relevant problems. He 
and the other colours between 25 per cent. and 75 per investigated and weighed proposals which came from 
cent. of the total. By a suitable choice of periods it is, all quarters and employed persons of different nationali- 
therefore, possible to adapt the system to widely. ties, both inside and outside his own office, to solve the 
varying traffic conditions. : problems which arose. ; 

: The other four biographical sketches deal with the 
careers of Christer Peter Sandberg (1832-1913), a great 

ALBert Epwarp Dock, NEWCASTLE-UPON-TynEe.— authority on rails and railway materials; John Gijers 
It is interesting to record that the jubilee of the opening | (1830-1898), an original member of the Iron and Steel 
by King Edward Vil, then Prince of Wales, of the Albert | Institute ; Carl Olof Lundholm (1850-1934), who from 
Edward a Newcastle-upon-Tyne has a been 1866 to 1909 was manager of Ardeer factory of Nobel’s 
par org he — porno gy me mwa ~ = "Ten, Explosives Company, and of Ekman, in the sketch of 
schemes of port development initiated by the tyne whom will be found a full account of the technical 


Improvement Commission immediately after being al ii : . 
brought into being as the Port Authority. Northumber- | Processes employed in producing sulphite pulp. 


land Dock, on the north side of the Tyne, was completed 
and opened by the Commissioners in 1857, while Tyne 
Dock, on the south side of the river, was put into com-' Motor VEHICLES FoR THE GREAT WESTERN RarlLway.— 
mission by the North Eastern Railway Company in The Great Western Railway has recently ordered 396 
1859. In order to cope with the increasing demand for motor vehicles for the development of its cartage services 
further dock accommodation, however, Parliamentary | and also for replacements. The orders, which comprise 
sanction for the construction of the Albert Edward 190 three- and six-ton ‘“ mechanical horses” and 206 
Dock was sought and this was granted in 1872. On its other motor vehicles, have been placed with Messrs. 
completion in 1884 it provided at once a point of dis- J. 1. Thornycroft and Company, Limited, Basingstoke ; 
eharge and storage ground for the large quantities of Messrs. Associated Equipment Company, Limited, 
it timber required for the Northumberland Coalfield. Southall ; Messrs. Scammell Lorries, Limited, Watford ; 
t has subsequently been used for many other classes of Messrs. Morris Commercial Cars, Limited, Birmingham ; 
traftic and is still, of course, a valuable unit of the Messrs. R. Pratt, Limited, Sutton; and Messrs. Latil 
North-East Coast port. Industrial Vehicles, Limited, London. 
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NOTES ON NEW BOOKS. 


We have lately received a small book on the subject 
of sound and its applications. It is entitled Acoustique, 
andis by M. Adrien Foch (Paris : Librairie Armand Colin. 
Price 10 fr. 50 net). It is intended for those who wish 
to make themselves familiar with the developments 
that have taken place in recent years. The science of 
sound has grown enormously since the invention of the 
gramophone, microphone, &c., antl a large amount 
of investigation has had to earried out. The 
results of this investigation are given briefly in the book. 
The author begins by presenting the mathematical 
theory developed by Rayleigh or, at least, such parts 
of the theory as are required in order to understand 
how sounds are produced and propagated. He then 
proceeds to consider the principles which govern the 
propagation of sound in air and in other media, and 
the effect produced when the source of sound is itself in 
motion. After dealing with the general question of 
audibility of sounds, and the usual methods of measur- 
ing sounds, the book closes with a section on the various 
methods of producing sounds. This section includes 
an examination of the method of operation of all the 
usual arrangements for the production and trans 
formation of sounds, such as the gramophone, micro 
phone and string and wind instruments. 


be 


Progress is made so rapidly nowadays in the realms 
of pure and applied science, that it is exceedingly 
difficult for a worker in any specific field to keep in 
touch with what is being done in other branches of any 
subject other than hisown. As an attempt to remedy 
this, the Society of Chemical Industry issues each vear 
Reports of the Progress of A pplied Chemistry. The 
volume for 1933—No. XVIil—maintains the high 
standard and reputation of these very useful publica- 
The Society publish it, at a price of 12s. 6d. 


tions. 

to non-members, and 7s. 6d. to members. The work 
is divided into twenty-five sections, each dealt with 
by one or more apec ialists, covering every type ot 
chemical a tivity l'o take in example (it is impossible 
to do more in the limited space available), General 


Plant and Machinery, as far as the year’s progress is 
concerned, discussed by Dr. R -— wv. Hampson 
and Mr. J. N. Vowler. Referring freely to the sources 
of their information, they first deal with the materials 
for furnace construction, and the design of flues and 
stacks to reduce the emission of dust. Mention is then 
made of the successful efforts made at Battersea for 
the removal of sulphur from flue gases. Work done 
on the of the alkalinity and acidity of 
feed waters is next considered, as well as the effects 
of salts in embrittlement of the 
plates, and upon corrosion. Colloidal methods of 
conditioning water for feed purposes have been resorted 
to, and mention is made of the progress in this sphere. 
Most heat-insulating materials owe their low conduc- 
tivities to the presence of entrapped air, and much 
research has been conducted on the subject during the 
year, including conductivity determinations at very 
low temperatures, where the values, whatever be the 
enveloping medium, approach those of air alone. 
The use of various circulating media for the indirect 
transmission of heat is shown to be gaining ground, 
both for industrial heating and power production. 
Heat flow and transfer has prov ided considerable scope 
for investigation, and much progress is reported in 
this direction. The proceeds with similar 
treatment of the separation of materials, crushing, 
grinding and grading, materials of construction and 
general plant design, instruments and equipment. 
By considering this one chapter, it has been made 
obvious that the compilers have endeavoured to provide 
adequate reference to work in fields at once funda- 
mental and of practical value. The other twenty-four 
sections, whether concerned with Fuel, Gas Distillation, 
Colouring Matters, Pulp and Paper, Electro-Chemistry, 
or Rubber, to name but a few, show the same charac- 
teristic thoroughness. 


limitation 


dissolved causing 


section 


Engineers interested in the constructional design 
of water-tube boilers, and who read German, will find 
much that they may study with advantage in Ueber 
Siederrohre und Ueberhitcerrohre W asserrohrkeaseln,”” 
by Dr.-Ing. K. G. Voswinckel, published by Greven und 
Bechtold, Cologne. This pamphlet,ofonly 70 large octavo 
pages of text and 10 pages of illustrations and charts, 
is packed with a great deal of sound discussion and 
criticism. The author has endeavoured to throw light 
on boiler-tube troubles which have occurred in a manner 
not amenable to any known rules. He examines the 
stresses to which tubes are subjected due to almost 
Thus he discusses those 


nm 


every conceivable influence. 
due to the weight of the boiler drums, to differences of 
expansion of the complete structure, to internal pressure, 
and to heat flow through the tubes ; also those resulting 
from the methods of manufacture of the tubes, from 
flattening and bending, and from eccentricity of the 





{and the estimated black coal deposits in Germany are | chung-road terminus. 
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mandrel. Initial stresses due to the assembly in the|in excess of those in England, and far in excess 
boiler, and stresses arising from the conditions experi- | of those in other European states, Germany having, 
enced in starting up and shutting down, and in the | moreover, very important deposits of brown coal. 
fluctuations of pressure and temperature in normal | The second paper deals with the importance, from the 
working, are examined. The stresses are evaluated, and | political economy standpoint, of steam, electrical and 
the effects of their presence, singly and in combination, | Diesel-engine power for traction. This concludes in 
are compared with the stress-resisting capabilities of the | favour of steam traction on the Germany railways 
boiler-tube materials under the appropriate temperature | on all lines where cheap current is not available for 
conditions. The stress values and comparisons are | electric traction. The third paper reviews the modern 
illustrated in tables and charts. The author has definite | development of the Diesel engine and the question of 
views on boiler practice and its tendencies, and does | the liquid fuel supply in so far as this concerns Germany. 
not hesitate to criticise the hampering effect of rules | The paper was not discussed. The pamphlet is issued 
and regulations. The recourse to alloy steels is also | at the price of 5-80 marks by the Verlag von Wilhelm 
criticised, and it is pointed out that a greater degree of | Knapp, Halle (Saale). 
operating safety may be obtained by the well-thought 

out use of cheaper materials. For example, with tubes In Inversive Geometry, Drs. Frank Morley and F. V. 
of high alloy steel, the conductivity is so much less | Morley make a courageous endeavour to provide an 
than that of mild steel that, at high rates of heat flow, elementary account of some of the modern aspects of 
the resulting increased temperature stresses may | geometry. With the methods of Euclid and Descartes 
easily outweigh the extra strength of this material, and | as a background, the reader is introduced to the geo- 
in these circumstances, a mild-steel tube of the! metrical interpretations of simple relations between 
same thickness might be more suitable. The effect | two complex variables, particularly the idea involved 
of internal scale in reducing overall conductivity and, | in a bilinear or homographic relation, to non-Euclidean 
since it thus reduces the temperature drop in the | geometries, conformal mapping, and other fascinating 
-tube wall, in raising the temperature, and so causing | topics. Thepresentationand printing are attractive, and 
-a diminution of the stress that can be safely carried, is applications are given to well-known figures and curves. 
shown, as well as the effects of external deposits of soot | To anyone who is interested in geometry and has a 
and clinker in protecting the tubes. There is a short | sufficient knowledge of algebra and some acquaintance 


section on circulation, natural and forced, treated prin- | with the complex variable, the book opens up visions 


cipally with reference to its influence on temperature | of a world of geometry larger and more varied than 
and so on stress resistance. The various kinds of trouble | Byclid dreamt of. The work is published by Messrs. 
to which boiler and superheater tubes are liable, such |G. Bell and Sons, Limited, London, at the price of 
as blistering, swelling and cracking, are discussed. A | ]6s. net. 2 

useful bibliography is included, and the book generally 
shows evidence of the author’s acquaintance with the 
recent work of authorities, principally German, on 
boiler construction and on the behaviour of metals 
subjected to high stress and temperature. 


Anyone who has a great deal of mathematical 
work to do desires to perform it with the least amount 
of figuring consistent with obtaining results to a 
certain definite degree of precision. There is no 
point, for example, in using logarithm tables giving 
the values to 11 places of decimals, when the character 
including such as drainage, water supply, of the work is such that only five figures are of any 
heating, lighting and ventilation. It would, therefore, |"! significance. By using five-figure tables for such 
difficult task to deal adequately with the entire |“ ©#%®, much unnecessary work is avoided, and the 
range of the subject in a single volume. In Architectural task is further expedited by the easier way in which 
Hygiene, by Sir Banister Fletcher and Mr. H. Phillips the desired data can be obtained from the smaller 
: tables. Even then the possible saving of time is not 
achieved to the fullest extent, for no matter what 
may be the nature of the work, interpolation will be 
necessary to obtain the five-figure logarithm for some 
value between two of the cases actually dealt with, 
and in making this interpolation much time may be 


The subject of hygiene covers a very wide field, 
branches 


be a 


Fletcher (published by Sir Isaac Pitman and Son, 
Limited, at 10s. 6d. net), the authors have attempted 
a general survey in so far as the science of hygiene 
applies to buildings, and from a general knowledge 
point of view have succeeded in producing a valuable 


book. No doubt in such a small book covering so wide ~ ~ . : : ; . 
a scope many are inevitable. but it wasted. With this fact in mind, Mr. Frederick W. 


disappointing to find really important matters barely Johnson has prepared Easily-Interpolated | T rigono- 
mentioned, or even omitted entirely. ‘ One pipe %»| metric Tables with Non-Interpolating Logs, Cologs and 
drainage, for example, receives a scant description Antilogs, for the Simplified Series Publishing Company, 
which includes no useful matter, yet this method of | San Francisco, Cal., U.S.A. These tables, put up 
drainage is permitted under the Model Bye-Laws and | i? the form of a loose-leaf book, at prices varying from 
the London County Council have now sanctioned its as low as 1-70 dols., when sold without  S 
use. Again, the authors do not appear to have 3-50 dols. when bound inflexible Fabrikoid, are certainly 
included the important points in the L.C.C. Bye- Laws | ®ttractive. By an ingenious system of tabulation, it 
of July 30, 1929 and May 20, 1930, where permission is has been made possible to interpolate angular functions 
given for the inclusion of a water closet in a compart- | seconds in one simple step, instead of three, or even 

al £ , > », > £ > re 2 
ment entered directly from a bedroom and also for four, with ordinary tables. Paper and type have —_ 
water closets with mechanical ventilation. Under the chosen for their suitability for hard use, and — 
section dealing with gas some mention might have been indexing enables rapid references to be made. - 
made of the present-day method of measurement in tables contained are five-figure logarithms an¢ 
therms. Reverse-action intercepting traps seem to | logarithmic functions of angles at intervals of one 
have been overlooked in spite of their many uses minute. Ample instruction, for those unfamiliar with 

y uses, 

and perhaps a minor correction might be suggested in 


work of the type, is given in notes. 

the section of pipe jointing where the authors advise 
the use of neat Portland cement for drain pipes instead An account of the hydrodynamical theory of lubriex- 
of the more usual sand and cement mixtures. The| tion, so far as it affects the operation of the journal 
collection of rainwater—area of roof per square inch bearing, is given in Das Schwimmlager, by Dr.-Ing- 
sectional area of down pipe—size of gutters, &c., Wilhelm Stieber, published by the VDI-Verlag G.m.b.H., 
would prove a useful addition to a book of this kind,| Berlin. The author deals with both the complete 
of which there are all too few available. In spite! ang divided brass and, by means of the mathe- 
|of certain defects, this little volume, besides being matical method devised by Sommerfeld, explains i 
the only one of its particular kind so far published, | detail the derivation of the various formule used for 
contains much useful information and many illus- the determination of pressure, friction and other con- 
trations that would commend it to a student. ditions associated with this type of lubrication in which 

the journal floats on the surface of the lubricant. The 
en emede, | ™ Schwimmlager is therefore very appropriate. 
of Lhe theoretical principles are based upon the usual 
assumptions that the journal and brass are not subject 
to any deformation, the brass is infinitely long, and the 
viscosity of the lubricant remains constant. The effect 
of non-conformity with these assumptions is briefly 
discussed in the final section of the book. There are a 
numberof diagrams which illustrate, by means of curves, 
the pressure distribution, variation of friction coetli- 
cient, motion of journal centre and other phenomena lor 
various conditions of operation. The book forms @ 
useful addition to the literature of this subject. 


omissions is 


The Brennkrafttechnische Gesellschaft, 
tion which deals with the economical utilisation 
thermal power, held its sixteenth annual general meet- 
ing in Berlin in December of last year, the particulars 
of which are given in a pamphlet entitled Jahrbuch der 
Brennkrafttechnischen Gesellschaft l4ter Band, 1933, 
issued this year. One of the main objects of the 
association is to husband and to utilise to the highest 
degree of efficiency the liquid fuel available in the 
country, whether natural or extracted from black 
coal or brown coal. Germany, it states, has now the 
greatest desire for peace, but has unfortunately to 








reckon with other states who have not the same ideals ; ne 
> <a iain > — . —_ > ’ — - ha 
she has therefore to bear in mind the possibility of ' TRAMWAYS Ar 5 , a — oy 
be 7 © sO » from outside s _ T 2 een projectec or Nanking, re 1inese capital. ed 
——e cut off sou day from ¢ utside upplies. Yet, the stated in a recent issue of the ¢ hinese Economic Bul F 


first pope reproduced in the pamphlet, ° Pee which that four routes have been tentatively mapped out 
| deals mostly with statistics, indicates that the known ¢hat a repair depot would be established at the Hong 
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MOTOR HORNS, EFFECTIVE AND 
OFFENSIVE.* 

By E. O. Turner. 

BEFORE attempting the problem of specifying the 
characteristics of a motor horn which combines the 
maximum of effectiveness as a warning signal with the 
minimum of offensiveness to road users, it will be best 
to make a preliminary survey of the chief types of 
horns which have been or still are in general use. 

Non-Extxectric Horns. 

Bulb Horns.—The earliest type of horn to come 

into general use was a hand blown instrument very 


similar in character to the organ reed pipe. The 
essential parts are a vibrating reed adjusted to close 





Fic. 1. Buts Horn Browrna NORMALLY. 
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a chamber at one end of a pipe, the other end of which 
terminates in a trumpet-shaped flare, the reed and the 
pipe being carefully tuned to resonance. The note 
produced is presumably the second harmonic of the 
tube, for when it is overblown the note sometimes 
rises a fifth, i.e., to the third harmonic. Horns of this 
type have the advantage of being simple in construction. 
When correctly operated they give a note of definite 
pitch which is not unduly offensive to the ear, and the 
amplitude of the sound can be varied to some extent at 
will. The chief objections are that the duration of 
note is strictly limited and is not entirely independent 
of the skill of the driver, the response is not immediate, 
ind the sound is not loud enough to be heard under 


certain conditions obtaining in modern traffic, whilst | 


modern driving controls demand an economy of space 
which the relatively bulky bulb cannot satisfy. Oscillo- 
grams of the sound waves of bulb horns are repro- 
duced in Figs. 1 and 2. 
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Exhaust Horns.—Horns have been made similar 
to the organ flue pipe and blown by the engine exhaust, 
either singly or in tuned chords. They have the 
great drawback of being inoperative when the engine 
|is running slowly or has stopped. Horns worked by 
engine-suction suffer for almost the opposite reason, 
the suction dropping to a low value when the throttle 
is opened wide ; like suction-operated screen-wipers 
they are more effective on larger cars, which are driven 
|most of the time with the throttle only partially 
opened. This difficulty may be reduced by including a 
small tank as reservoir. 





| Exvectric Horns. 
| 
| 


Electric horns are much more convenient for use on 
| motor cars than other types. They can be mounted in 
| front where they are heard to best advantage ; connect- 
| ing up is easier, and the operating push, taking up very 

little room, can be fitted where it is most accessible, 
generally in the centre of the steering wheel. Nearly 
all types of electric horns depend in some way or other 
on the sound produced by setting in vibration by elec- 
tromagnetic means a diaphragm clamped round its 
periphery. But the sound given by the diaphragm 
alone is quite insufficient for the purpose, and other 
devices are introduced in modern horns all having 
the same object as in musical instruments, namely to 
reinforce the sound source by resonance. Additional 
| vibrators, resonance chambers, and trumpet-shaped 
air columns have been used in one construction or 
another, and, as might be expected, the character of 
the resultant sound outputs shows as much divergence 
as the differences in construction. In this paper 
attention is concentrated on the nature of the sound 
emitted. The reader is referred for particulars of 
the evolution of electric horns, their construction and 
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| many other points, to Mr. E. A. Watson’s recent 
| paper.* 
| Buzzer Type.—The most familiar type of buzzer horn 
is similar in principle to the electric trembler bell, except 
that the gong is replaced by a diaphragm. There are thus 
| two independent vibrating systems between which it is 
| difficult to ensure any exact tuning, and in most cases 
it is not even attempted. The sound output is re- 
stricted in consequence and the efficiency of the horn is 
low. The apparent pitch is that of the buzzer, the 
| diaphragm frequency with its harmonics and other 
| miscellaneous disturbances appearing as high non- 
| harmonic overtones of the apparent fundamental. A 
| trumpet, which is often provided with this type, 
shows no marked resonance, but improves the sound, 
| which, however, is not deemed loud enough for modern 
cars. 

On the whole the type may be summed up as 
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both offensive and ineffective. Fig. 3 is an oscillogram 
of the sound wave of a buzzer-type horn. 
Motor-Operated Horns.—In horns of this type a 
clamped diaphragm is employed as before, but the 
means of stimulating it are different. A small series- 
wound direct-current motor is employed carrying a 
hardened steel notched wheel on its spindle. When 
the horn is blown the motor speeds up rapidly, the 
notches striking a hardened anvil mounted in the 
centre of the diaphragm. During acceleration the 
motor may force the diaphragm through some of its 
lower resonant frequencies, settling down at some 
particular higher one, the selection of which is deter- 
mined by the characteristics of both motor and dia- 
phragm. Figs. 5 and 6 are kinematograph oscillo- 
grams of motor-operated horns taken immediately 
after starting, with a 25 cycle alternating-current 
oscillogram given for reference in Fig. 4. A similar 
oscillogram for a high-frequency horn is reproduced 
in Fig. 7. With increase of impressed voltage the 
speed and the note may suddenly rise to a still higher 
resonant frequency in a manner similar to an over- 
blown bulb horn. Horns of this type are also made 


| without motors, a hand-operated rack with spring 


return being used to stimulate the diaphragm in similar 
manner but at lower speed. It is probable that a good 
deal of the odium earned by motor horns is a survival 
from recollections of the misuse of this type. They 
have been made to give much more powerful signals 
than any previous type. As might be inferred from 
the method of operation, the note, though of recog- 
nisable pitch, is at best far from pleasant. The lack 
of immediate response is a drawback; the period of 
initial acceleration may last from 0-1 sec. to 0-5 sec., 
whilst the time of deceleration is generally longer. 
Thus in a staccato note the proportion of starting and 
stopping to the total operating time may be very 
large; almost the whole of the sound will be non- 
periodic, the real note of the horn not being heard at 
all. The delay in response is still more pronounced 
in the case of the motor-operated siren, which has 
been very little employed, probably on this account. 
Horns with Double Diaphragm.—tin horns of this 
type the armature is rigidly connected to the dia- 
phragm and the moving system guided so that motion 
is as nearly as possible in the direction of the axis of the 
diaphragm. On the side of the diaphragm remote from 
the armature is mounted a second diaphragm and in front 
of this again is a resonating chamber tuned to the fre- 
quency of the second diaphragm which is itself tuned as 
the octave of the first diaphragm. The construction of a 
horn of this type is illustrated in Fig. 8. When the 
horn is blown the first diaphragm strikes a blow on 
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HieH-FREequency Horn. 


the centre of the second diaphragm at every cycle or 
once every two cycles of the outer diaphragm, the 
blows being delivered strictly uniformly in phase. 
The resonating chamber is an essential feature of the 
design and considerably increases the sound output. 
The oscillograms of this horn (Figs. 9 and 10) show 
evidence of three frequencies, that of the first diaphragm 
at 450, the second diaphragm at 900, and a strong 
third harmonic of the latter. The apparent frequency, 
judged by the ear, is 450. This type is more efficient 
than the buzzer type because the whole system is 
working at resonance. The question as to whether a 
note of this nature is the best warning signal or whether 
one is to be preferred having a richer content of har- 
monics is one which will be discussed later. 
High-Frequency Type.—The construction of this 
type of horn is illustrated in Figs. 11 and 12. A 
primary system of magnet, armature, and rigidly 
coupled diaphragm is used as in the previous type, 
but the second diaphragm is replaced by what we may 
term a ‘“‘tone disc’’ attached at its centre to the 
diaphragm and having its edge free. In the former 
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type the first diaphragm strikes the second diaphragm 
on its outward stroke but moves freely on the inward 
stroke. In the high frequency horn (so-called) these 
conditions are reversed; the armature to which the 
diaphragm is attached strikes the magnet face on the 
inward stroke, while the system is free on the out- 
ward stroke. The impact of the armature on the 
magnet gives rise to two sets of vibrations of com- 





paratively high frequency, harmonics of the diaphragm 
and the natural frequency of the tone dise. Adding the 
fundamental of the diaphragm, there are thus three 
frequencies to be taken into account. In the oscillo- 
grams shown in Figs. 13, 14 and 15, the diaphragm 
fundamental is about 300; superimposed on this is 
the tone-disec note which is seen to be an eighth har- 
monic. Owing to the pitch of the diaphragm rising 
slightly with rise of voltage, while that of the tone | 
disc remains constant, at certain voltages strong beats 
are induced between harmonics of the diaphragm and 
the tone dise note and these reinforce the fundamental. 
It is probable, in fact, that the impression of funda 
mental pitch gained by the ear is due more to these 
beats than to the actual fundamental itself. As at 
present constructed, horns of this type are made with 
varying between 250 and 400, the 
These 


trumpets 


fundamentals 


harmonics ranging from seventh to twelfth. 
and 
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horns are made both with without 
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Fig. 11. 





With trumpet the fundamental is somewhat amplified, 
but this is offset by a reduction in the harmonic com 


ponents, and the horns blow better on the whok 
without trumpets High-frequency horns are often 
fitted in pairs, one on each side of the car. They are 
usually tuned to an interval of a major or minor 
third, but it is difficult to ensure the accuracy of 
tuning demanded by a musician on account of the 


liability of the pitch to vary slightly with the adjust 
ment of air gap between armature and magnet, and 
the setting of the contact breaker, and partly because 
the variation of frequency with voltage is not readily 
controlled accurately so as to enable a constant pitch 
to be maintainec’ any two horns. A 
pair of tuned high-frequency horns gives the most 
A switch is often 


ratio between 


effective road signal as yet devised. 





provided which enables the driver to cut out one of | 


them when driving in town, reserving the pair for 
high speed driving in the country 

Electric Wind Horns.—This ‘type may to 
be derived directly from the orchestral trumpet. In 
its simplest form the standard brass instrument con- 
sists essentially of vibrating lips, a cup-shaped mouth 
piece, and an air column, the lips and air column 
vibrating in resonance. The electrical instrument 
substitutes an elec tro-magnetically operated diaphragm 
for the lips and a funnel-shaped chamber for the 
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mouthpiece, the rest of the instrument and its method 
of operation being substantially unchanged. As is 
familiar to players of brass instruments the funda- 
mental is somewhat difficult to blow and the lowest 
note is usually the second harmonic. Wind horns 


are made to blow the second harmonic, but they are 
also made with larger bore tubes to blow the funda- 
Oscillograms of the sound wave of a wind 
a frequency of 
The 


mental. 
horn and a B? trombone, both at 
315 cycles, are reproduced in Figs. 16 and 17. 





! 

| frequencies, up to a limit of perhaps 3,000. Th: 
| effort to reconcile these factors brings us at once to 
| the question of wave shape or tone colour. Thy 
experience of musicians leads to the conclusion that 
both pure tone or a note with only one or two weak 
harmonics on the one hand and exceedingly com- 
plicated wave shape on the other are equally to be 
avoided. The former quickly wearies the ear on 
account of its monotony, while the latter offends 
because of its unduly high colouring or richness of 
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difference between this horn and former types is that 
the character and pitch of the note is due to the tube 
rather than to the electrically-operated movement. 
There is no impact between armature and magnet ; 
the tone quality, however, is rich in harmonics and 
closely resembles that of the trumpet. This horn has 
also one further valuable characteristic. The pitch 
remains very much more nearly uniform with variation 
of voltage and a tuned pair will remain substantially 
in tune under all conditions. 

Type of Note to be Preferred.—After the foregoing 
survey of horn types the following questions may be 
asked :—What pitch of note is most suitable, what 
wave shape is to be preferred, and what loudness is 
permissible ? First, regards pitch. There 
general impression that offensiveness increases with 
pitch, and that the preferred note should therefore 
have a low pitch. 
at present any evidence into which other factors 
do not enter simultaneously, it is undesirable to jump 
to any hasty conclusion. A pitch of about 300 is in 
wide use in this country ; on the Continent the average 
is probably higher. 
as possible, however, it must be pointed out that the 
ear is more sensitive at higher frequencies, say S800 to 
1,500, and to make the signal quite distinct from road 
and engine noises, it is desirable to go to still higher 


as 18s a 


As it is difficult to bring forward | 


If the signal is to be as effective | 


Fie. 14. Hieu-Frequency Horn | 
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; tone. Between these two limits lies an endless numbe 
| of acceptable combinations. A way out thus presents 
itself. The higher frequencies sounded as pure tones 
| would be disagreeable, but conveyed to the ear as 
| harmonics of a much lower frequency they are masked 
| and rendered less offensive, the ear accepting them 
as added richness at the fundamental frequency 
More than this it is thought undesirable to say. It 
may be suggested that an effort should be made to 
prescribe a type of signal which might eventually 
become standardised and be made compulsory 
Against this view it may be urged that new 
improved types of horns are continuing to appear and 
| that the evolution of the instrument is not ended. 
Further, it is likely that the iteration by every vehicl 
| of a too rigidly standardised note might induce a 
| conse of monotony which would prove a fresh cause 
lof offence. One point that often overlooked 
| that particular care must be given to the choice of 
| position and method of mounting the horn on the car. 
| When blowing, the horn itself vibrates as well as the 
|armature and diaphragm, and a semi-flexible fixing 
bracket is frequently desirable to prevent the trans 
mission of energy to other parts of the car. Mud 
wings, stone-guards and other parts adjacent to th 
| horn are liable to be excited when the horn is blow: 
and may seriously affect the clarity of the note. When 
fitted under the bonnet, care must also be taken not 
|to point the horn towards the fan, or unpleasant 
| beats will be caused at certain critical engine speeds 
| Permissible Loudness.—The difficult question must 
now be asked: What loudness is permissible? Th 
| proposal that motor horns should be prohibited 
| altogether has been made, and may conveniently be 
examined at this point. It is suggested that _the 
blowing of a horn “forces upon the driver the false 
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belief that it prevents accidents.” Whilst this may 
frequently be true, particularly of drivers who sound 
their horn at cross roads and blind corners without 
reducing speed, it must not be overlooked that audible 
signals may at times be the only obvious way of 
avoiding danger, such as in overtaking, in recalling to 
his senses an oncoming driver who, in absence of mind 
drives one way and looks another, and in many other 
cases, instances of which will readily be recalled by 
every experienced motorist. If it be accepted then 
that a horn must be carried and sounded at least in 
case of danger, the question of loudness at once arises. 
Experimental work is in progress at present on the 
measurement of loudness of horns under various 
conditions in town and country, an essential pre- 
liminary to any attempt to prescribe a maximum 
permissible loudness; reference can only be made at 
the moment to the difficulties inherent in the problem. 

The chief difficulty in attempting to specify loudness 
resides in the number and enormous range of the 
variables affecting the problem. The reflection of 
sound from buildings causes an increase of loudness in 
the very districts in which a reduction is sought. 
Background noise through which a signal must be 
heard may vary from the quiet of a residential district 
at night to the cab of a noisy commercial vehicle 
driven all out. The same horn may be blown within 
a few feet and directly in front of a pedestrian in the 
former case, and a 100 ft. behind the driver of the 
vehicle in the latter case, who, ensconced in his cab, is 
largely screened from signals from behind. A signal 
which is only sufficient to attract the driver’s atten- 
tion in the latter case may be so distressing as almost 
momentarily to paralyse the pedestrian in the former 


case. 


Various expedients are available for dealing with | 


this difficulty, and it may be approached as an engineer- 
ing problem or by way of legal regulations. From an 
engineering point of view, though there are many 
remedies, none is entirely satisfactory. Two sets of 
horns may be installed, a pair for country use, and a 
low-power horn for town use, or one of the pair may 
be cut out for town use, as already suggested. This 
is a way out which is suitable for large cars; in the 
smaller cars the question of expense has to be con- 
sidered. Horns have been made with resistance for 
inserting in circuit to ensure quieter operation in 
towns, but the difficulty arises that it is a feat to 
ensure that horns will operate at all over the large 
range of voltage necessary (10 volts to 16 volts with 
battery voltage nominally 12) and the insertion of 
sufficient resistance to provide an appreciably softer 
tone without causing the horn to cease blowing alto- 
gether presents technical difficulties which have not 
yet been surmounted. Another method, which since 
January 1 this year has been made compulsory in 
France for all commercial vehicles over 3 tons, is to 
previde the vehicle with a microphone at the rear, 
and with amplifier and loud speaker in the cab, so 
that notice of the intention of a car at the rear to pass 
can be communicated without an unduly loud signal 
being required. This system is also being tried experi- 
mentally in this country. One objection to it is the 
annoyance that is caused to the driver by the ampli- 
fication of all other road noises. The offensiveness of 
modern horns is reduced, if for town use the push is 
struck a staccato blow; the reduction in time of the 
signal while not being a substitute for reduction in 
loudness, is certainly a means of reducing the distress 
caused, and much more use of staccato signals might 
be made by drivers than is apparent in our streets at 
present. 

Legislation.—Lastly reference may be made to the 
advantage that may be gained by means of suitable 
legislation. It is undeniable that the sounding of 
moter horns varies greatly between one country and 
another and perhaps between one city and another. 
For instance, in London there is much less blowing of 
horns than in Paris or Berlin, or, I am told, Rome or 
New York. It is probable also that there is relatively 
less sounding of horns in London than in some of the 
provincial cities. It would seem, therefore, that 
much could be achieved by education without having 
recourse to legislation at all. There is a local regula- 
tion of an experimental nature at present in force 
in the Stuttgart district of Germany according to which 
a horn must be blown only in case of real emergency. 


If the driver blows his horn in order to enforce his | 


passage he is punished. In Switzerland staccato 
signals are definitely prescribed; doubtless this is a 
reaction from the practice of driving with the horn 
push continuously depressed—a practice more in 
evidence on the Continent than in this country. A 
regulation prohibiting the blowing of horns between 
11 p.m. and 7 a.m. or sunrise has been adopted in 
France, Italy and Switzerland, and we are told that a 
similar provision is being contemplated for use in 
this country. It may be noted that in issuing the 


regulation in Rome, the Governor says “ Drivers 
must slow down when needful so as to eliminate the 





necessity of sounding their horns,” and it is certainly 


to be expected that this and other schemes which are 
being tried will on the whole tend to lower the average 
speed of driving. It must not be lost sight of that 
general traffic regulations not specifically directed 
towards the use of horns will, in fact, tend to reduce 
noise. The introduction of optical traffic control at 
cross roads is doubtless responsible for much improve- 
ment, and compulsory speed reduction in built-up 


facilities for supervision, lower labour costs, and 
increased adaptability to meet fluctuations in demand. 

Experiments by M. Jakob on the evaporation of 
water from horizontal plates with rates of heat trans- 
mission up to 77,500 B.Th.U. per square foot per hour 
showed that the maximum difference in temperature 
between the metal and the water was 14 deg. C. to 
16 deg. C. (25-2 deg. F. to 28-8 deg. F.), coefficients 
of heat transmission of from 1,640 B.Th.U. to 2,620 


areas would have the same effect. The adoption of | B.Th.U. per square foot per hour per deg. F. being 


stop signals at cross roads which are not provided with 
optical controls, as in the States, would also help. 

Summary.—The following paragraphs summarise the 
various expedients which have been discussed and 
deemed most suitable for further consideration :— 

1. Horns must blow a strictly periodic note, without 
appreciable delay after operating the push. 

2. The note should have a fundamental of low pitch, 
with one or more strong overtones, the highest not 
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exceeding 3,000, the loudness not exceeding a pre- | 


scribed figure. 

3. Auxiliary horns of higher pitch and greater 
loudness may be fitted, but for country use only. 

4. Single staccato signals in place of sustained notes 
are advocated whenever possible. 

5. In towns, during the day, horns should be blown 
only in case of danger, and not merely to maintain 
. » 

6. During the night horns should not be used at ail ; | 
recourse may be had to the dipped head lamp beam | 
or other similar optical signal, speed being reduced | 
where necessary to ensure safety. | 

The author has been enabled by the kindness of | 
Messrs. Joseph Lucas, Limited, to make use of a great | 
deal of information gained in their Research Labora- 
tories, and to them as well as to those of his colleagues | 
who have assisted in the preparation of this paper he | 
wishes to express his most cordial thanks. 








RECENT DEVELOPMENTS IN STEAM | 


BOILER CONSTRUCTION 


Tue German Association of Owners of Large Boilers | 
(Vereinigung der Grosskesselbesitzer) have rendered | 
useful service to engineers in general by the tests of | 
boiler plants and research work carried out under 
their auspices, and by the various papers and reports 
they have issued from time to time. Several of them | 
have been dealt with in the columns of ENGINEERING, | 
and the following notes are from two recent papers, 
both by E. Lupberger. | 

The first, issued as Report No. 50 of the Machinery 
Committee of the Verein deutscher Eisenhiittenleute, | 
deals with the general development of steam-boiler 


| 300 deg. C. (572 deg. F.). 





obtainable for heat transmission rates of 37,000 B.Th.U. 
|to 74,000 B.Th.U. per square foot per hour. The 
|increased coefficient of heat transmission at higher 
| rates of evaporation is of value from the point of view 
of safety, since in high-capacity boilers the metal is 
in any case within a limiting range of temperature. 

| For a number of years the hydrodynamics and aero- 
| dynamics of boiler processes have been studied in con- 
| nection with the increase in capacity. The object has 
| been not only to reduce frictional losses, but also to 
|ensure satisfactory operation by the correct distribu- 
| tion of the flow in adjacent tubes and coils, and in the 
| flue-gas passes; also correct intermixing and separa- 
| tion of water and steam, fly-ash, &c. The correct 
| design and arrangement of guide vanes can greatly 
reduce the loss of draught. 

Flow conditions are of considerable impertance in 
| connection with superheaters, Uniform distribution 
| of the flue gases is necessary to minimise the fall in 
| superheat at low loads, while uniform distribution of 
the steam is essential to prevent local overheating of 
| the tubes. 

Experiments by E. Schmidt have shown relative 
velocities between steam bubbles and water, in vertical 
tubes of 69 mm. (2-72-in.) bore, of from 0-3 m. to 
| 1 m. per second (1 ft. to 3-28 ft. per second) at gauge 
| pressures of 156 Ib., 356 Ib., and 570 lb. per square inch. 
| It has been customary to regard the safety of a boiler 
| as requiring a high rate of circulation, but it is doubtful 
| whether this view is correct. All measurements made 
|so far show that the circulation of the water in the 
| strongly heated risers is so rapid that the coefficient 
| of heat transfer is sufficiently high to keep the tube- 
| wall temperature very close to that of the saturated 
| steam at all loads. Calculations based on Schmidt's 
|experiments show that, even with the exceptionally 
high heat transmission of 111,000 B.Th.U. per square 
foot per hour at a gauge pressure of 570 lb, per square 
|inch (corresponding to an evaporation of 150 lb. per 
square foot per hour), the water circulated is five times 
that evaporated with a heated vertical tube 66 ft. 
|long. Calculations show that it will be possible to 
| place in large combustion chambers tubes heated on 
| both sides by direct radiation and of lengths much 
| greater than are now usual. By this means the output 
| of existing boilers could be increased without requiring 
| more ground space. 
| ‘Troubles and damage to tubes attributable solely to 
| the conditions of flow have only occurred in heated 
| tubes in which the water descends. At low pressures 
| the increasing static head may be sufficient to prevent 
| the liberation of steam in vertical tubes, the heat 
| absorbed merely increasing the sensible heat by raising 
the temperature of the water. With inclined tubes 
having the usual slope of 15 deg. to 25 deg., and with 
vertical tubes at pressures above 850 Jb. per square 
inch, this storage of heat in the water can be entirely 
ignored, steam being formed. If the relative velocity 
of the steam bubbles to the water, which is low at 
high pressures, be the same as the downward velocity 
of the water, the steam will remain stationary in 
contact with the tube surface—resulting in over- 
heating, followed by decomposition of the steam and 
oxidation of the metal. Experience has shown that, 
with water containing dissolved oxygen, decomposition 
of steam can take place at temperatures below 
It is therefore advisable 
that in high-pressure boilers none of the tubes in 
which water descends be heated. 

Fundamental changes have taken place in connec- 
tion with firing and the theory of combustion, methods 
of calculation and construction based on research 
having been developed. A striking advance in the 
aerodynamics of combustion is the pressure firing of 
the Velox boiler, which approaches the combustion 
process in gas engines. Already, with a pressure of 
43 lb. per square inch in the combustion chamber 
the heat generated has been brought up to 870,000 
B.Th.U. per cubic foot per hour with oil firing. Good 
turbulence in the combustion chamber takes the 
resultant products of combustion and the combustible 
gases given off from coal very rapidly away from the 
| coal particles, and in consequence increases the speed 





construction and operation, while the second is confined | of combustion. The mixing of the powdered fuel and 
to the strength of boiler parts. | air outside the combustion chamber is without effect ; 

In these reviews Mr. Lupberger states that the| only the thorough mixing within it is of value. The 
direction in which development has proceeded during | tendency of coal-dust to separate out of a stream of 
recent years has been towards the attainment of greater | air can be used with advantage in the combustion 
output. The results obtained consist in a reduction | chamber, and the carbon particle definitely helped in 





in the cost of installation, less space occupied, better | leaving behind it the products of combustion and 
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of gasification, so that it comes constantly in contact 
with fresh air. 

In recent years there has been a complete turning 
away from the sole use of simple carbon steels for 
boiler construction, in spite of considerable difficulties 
presented by existing regulations. For a time the 
designer was in a somewhat uncertain position, since 
the complete properties of the new steels were not 
known. Further research in steel production has put 
the designer again on secure ground. The new steels 
have in a measure made possible a new stage in steam 
boiler construction. Further co operation between 
steel works, research institutes, and users is required 
in order that complete data on the properties of these 
steels shall be available. The American Society for 
Testing Materials issued such data in the form of a 
list in 1930. 

The necessary investigation on the special steels 
intended for boiler construction can only be carried 
out by scientific institutions with special equipment 
and experience, and the results should be made avail- 
able to those interested in the construction and use. 
This would considerably simplify and facilitate their 
adoption and it would no longer happen, as now, that 
new steels, possibly unknown to a particular user, 
would be regarded necessitating “ special experi- 
ments.” The individual expert cannot be expected to 
ussume full responsibility for the introduction of a 
steel and it is more appropriate if he could base his 
the full test report of an independent 
testing house, which has thoroughly investigated all 
its propertit a. ; 

The question of the tensile test at high t mperatures 
is still in the development stage, and as regards creep 
there is still no agreement as to the way in which the 
limiting stress is to be specified. In the case of super 
heater tubes in of | per cent. per 
annum is economically permissible, a coil being changed 
after about ten For other parts, however, 
much lower limit is necessary, for example, the flanges 
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and bolts for flanged connections of superheated steam 
piping. During heating-up, temperature differences up 
to 80 deg. to 90 dew. C. (144 deg. to 162 deg. F 
between the flanges and the bolts, introducing excep 
tionally high bending stresses in the flanges and high 
tensile (at low temperatures) in the bolts. 
These are only of short duration, until the 
temperatures are equalised. In regular operation the 
flanges and bolts have to withstand continuously at 
high temperatures the stresses due to the steam pressure 
and to the tightening up of the bolts. Nickel-chrome 
steels were first used in this connection, but failed in 
service owing to excessive creep. Chrome molybdenum 
steels were substituted, but have a low yield point for 
the initial stresses during heating up. The development 
of steels for this special purpose is not yet concluded. 

In general, it may be said that tensile strength is no 
longer the deciding factor; it is the change in shape. 
The following may also added. The ultimate 
tensile strength is a property which the material does 
not possess at all when built into a construction, but 
which only occurs in the testing machine as the result 
of the stiffening due to the plastic flow which accom- 
panies the elongation of the test piece, if the speed of 
pulling does not exceed a definite value. In the case 
of explosions the speed of fracture is so great that the 
plastic flow and stiffening (work-hardening) of the 
material cannot take place. Fractures due to explo- 
sions usually show no reduction of area. 

The introduction of welding has had a far-reaching 
influence on the calculation and design of steam boilers. 
Too much importance has been attached to the so- 
called “ weld-seam factor” (efficiency of the welded 
joint)—the ratio of the ultimate strengths of tensile 
test pieces with and without welds. This does not 
sufficiently meet the conditions; what is required is 
that the whole mechanical, metallurgical, physical and 
technological properties of the welded joint shall 
conform as closely as possible to those of the plate 
itself. For instance, the coefficients of thermal expan- 
sion and the moduli of elasticity must be taken into 
account if materials of different compositions are 
welded together, since, if these differ, supplementary 
radial, tangential and axial stresses can occur in the 
welded joint. 
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The dynamic strength of the joint is also of vital 
importance. Tests made at the Stuttgart Materials 
Testing Station on variable stress machines and on 
complete vessels with varinble hydraulic pressure have 
shown that the strength of a welded joint depends not 
only on the internal structure, but also on the external 
condition. For high grade vessels, such as steam boiler 
drams, it is advisable to dress the bend or to remove 
it altogether. The use of cover straps is unnecessary 
with high-grade welded joints, especially as the experi- 
ments at Stuttgart showed that the stress conditions at 
the end of the cover straps were dynamically unfavour- 
able. Hand in hand with the changes in materials, re- 
search, production of materials and stress calculation 
have made many changes in methods of construction. 
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Modern methods of firing permit exceptionally rapid 
changes in load ; after long banked periods full output 
can be attained in one minute to four minutes with 
travelling grate and pusher-type stokers. The fitting 
of such stokers to existing boilers subjected the latter 
to rapid stress variations, resulting in failures. Similar 
effects were observed in several plants with modern 
high capacity water-tube boilers. Circumferential 
cracks occurred in the expanded ends of the evapora- 
tion tubes, which proved to be due to alternating 
bending stresses. 

While the stress at the tube end due to the working 
pressure is low, the bending stresses due to the relative 
thermal expansion of the parts of the boiler has been 
found to be comparatively high. Designers have 
accordingly been compelled to arrange for large bends 
in the tubes in order to reduce as far as possible these 
alternating stresses. Tests at the Darmstadt Technical 
College on expanded tube ends, subjected to alternating 
bending stresses, produced the same type of crack as 
| occurs in boilers. The best results were obtained with 
tubes yy in. smaller than the hole in the drum and 
expanded a further 1 per cent. The drum should be 
made of material having a higher yield point than that 
of the tube, in order to reduce to a minimum the 
amount of expanding required. The main cause of 
failure at this point is, however, excessive stress and 
not the material. 

An example of the effect of faulty circulation was 
given by the experience at a modern plant consisting 
of four vertical-tube boilers, each with 11,840 sq. ft. 
heating surface, with a working pressure of 427 Ib. 
per square inch. As originally built these boilers had 
two separate sets of tubes each connected to a top 
and a bottom drum, four drums in all, with connecting 
tubes only between the top drums. The water in the 
front set of tubes was all at the saturation temperature, 
and the least supply of heat caused the formation of 
steam in the descending tubes. Failures at the upper 
ends of the last two rows of this set of tubes occurred 
at such short intervals that it was impossible to work 
the plant. The boilers were reconstructed with con- 
nections from the rear top drum to the front bottom 
drum, there being then no descending flow of water in 
the front set of tubes. The tube corrosion imme- 
diately stopped, confirming that it had been due to 
decomposition of steam and not to other causes, such 
as the use of phosphate, as had been suggested. Since 
reconstruction the boilers have been in operation for 
about 20,000 hours. Investigation has shown that in 
all cases corrosion due to decomposition of steam begins 
in the tubes in which the velocity of the descending 
water is greatest. 

Increase in steam temperature causes much more 
trouble with superheater tubes than does increase in 
pressure. In German high-pressure plants the tem- 
perature has risen to 887 deg. F. (475 deg. C.), while 
temperatures of 797 deg. F. to 842 deg. F. (425 deg. C. 
to 450 deg. C.) are usual at medium pressures of 427 lb. 
to 570 lb. per square inch. With the customary steam 
velocities of 49 ft. to 66 ft. per second at high saturated- 
steam pressures and a heat-transmission rate of 
410 B.Th.U. per square foot per hour per deg. F. 
at the inner surface of the tube, the tube-wall tem- 
perature is 90 deg. F. to 270 deg. F. (50 deg. C. to 
150 deg. C.) higher than that of the superheated steam, 
depending on the position of the superheater and on 
the boiler output. At full load with superheated steam 
at 842 deg. F. (450 deg. C.) tube temperatures must be 
expected which are appreciably over 932 deg. F. 
(500 deg. C.), even up to 1,032 deg. F. to 1,112 deg. F. 
(550 deg. C. to 600 deg. C.). The use of plain carbon 
steels is not permissible at these high temperatures, on 
account not only of low strength, but also of low 
resistance to scaling. 

Further difficulties are introduced by the variation 
of the superheated-steam temperature with alterations 
in the load, and by the irregular distribution of both 
gas and steam flow, resulting in local excessive tube- 
wall temperatures, especially with convection super- 
heaters. More regular temperatures can be obtained 
by using more excess air at low loads. This lowers the 
boiler efficiency, but the steam consumption of the 
turbine is reduced by reason of the higher superheat. 

| The stoppages of modern high-output high-pressure 
| boilers are hardly more serious than those of steam 
turbines, and it can be said that there is no objection 
to connection of one or two boilers with a turbine as a 
single unit; this permits great simplification and 
reduction in of the piping. The Gould-street 
and the Berlin West power stations are built in this 
manner. 


cost 


In spite of the use of high-grade materials and very 
jexacting acceptance trials, it is possible to lower 
appreciably the total cost of boiler plant, owing to the 
great increase in boiler outputs. The cost of a com- 
| plete boiler unit, including brickwork, foundation and 
induced-draught equipment, for pressures of 427 Ib. 
|to 1,422 Ib. per square inch is not more than about 
140 marks per kilowatt of electrical output. Boiler 





costs are thus in the neighbourhood of those ef large 
turbines, which range from about 30 marks to 35 marks 
per kilowatt. 

In the second paper Herr Lupberger dealt with the 
questions of the choice of materials and the calculation 
of wall thickness for steam boilers. The conditions 
are exceptionally many-sided, since in one and the 
same part it is often necessary to deal concurrently 
with: (1) high temperatures and not yet clearly 
determined stress distribution; (2) the action of both 
corrosive and passive solutions ; (3) variable stresses 
superimposed on static stresses in ways not yet clearly 
determined. ; 

Scarcely a single value obtained in tests of materials 
bears a direct relation to the loading to which boiler 
parts are subjected in operation. In spite of tests at 
high temperatures, there remains an unbridged gap 
between the tensile test and the behaviour of the 
material in a constructional part. 

It has therefore been necessary to depend entirely 
on observations of the failure or success of parts in 
service. In the course of years it has been found that 
certain joints or places have constantly failed, leading 
to the conclusion that high local stresses were present. 
The features involved were improved in the course of 
numerous reconstructions, until the boilers could remain 
in operation. On the other hand, it is probable that 
material is wasted in other parts of the same boiler 
due to the use of thicknesses not really required, 
owing to insufficient knowledge of the actual stresses. 
This empirical method of more or less successfully 
determining the permissible load cannot be regarded 
as satisfactory. 

In steam boilers the following stresses usually act 
simultaneously : (1) longitudinal and transverse stresses 
due to the internal pressure ; (2) increased stresses at 
the edges of holes, &c.; (3) additional tensile stresses 
due to the weight of the part itself or to the pressure 
on supports; (4) additional tensile stresses due to 
thermal expansion ; (5) additional tensile stresses due 
to connections, expanding tools, &c. 

The combined effect of these stresses is very com- 
plicated and can practically only be examined experi 
mentally. At an early date the few basic construc- 
tional parts or shapes which come under consideration 
for new boilers will be thoroughly examined and the 
stress distribution in them exactly determined. These 
investigations will be undertaken on a co-operative 
basis and the results published in book form. It may 
be objected that the issue of a book covering a limited 
number of typical details will hinder development and 
limit the freedom of the designer. Against this it can 
be said that boiler calculations are already standardised, 
but in a way which does not take into consideration 
the true distribution of stress and the actual behaviour 
of the material. A number of joints and shapes used 
in boiler construction have been abandoned in recent 
years owing to failures in service, and the tendency is 
more and more to use only a few quite simple shapes. 
The same simple elements are used in the construction 
of sectional and vertical-tube boilers and of all specia! 
boilers. 

Constructional details will not tend to become more 
complicated, but ever more simple, the development 
of welding technique permitting progress in this 
direction. The places in superheater collectors or 
headers at which the tubes are expanded in are a 
source of trouble at temperatures above about 788 
deg. F. (420 deg. C.). By giving the header a special 
shape the tubes can be welded on, providing a more 
satisfactory and much simpler construction. 

It is frequently assumed that fluctuations in the 
internal pressure are the cause of the stress variations 
resulting in fatigue failure. This is not the case, as 
they are not sufficient in amount (say plus or minus 
5 per cent.) seriously to affect the stress in the material. 
The temperature changes in the heated parts of the 
boiler due to variation in the rate of firing have a much 
greater effect. The resultant relative movements are 
such that it is necessary to give freedom for these to 
take place without causing excessive bending stress 
for instance, by the use of springs to support the 
headers of sectional boilers. 








ROAD CONSTRUCTION IN 
UNDEVELOPED COUNTRIES. 


Tue volume of traffic on the great majority of roads 
in this country justifies expensive forms of construction, 
giving a lasting base and surface, but overseas, and 
more particularly in the British Empire, while roads 
between various isolated points are urgently needed to 
develop the country, the volume of traffic would be 
unlikely to justify the construction of high-class roads 
for many years to come. Quite apart from traffic con- 
siderations, the money is rarely available for such roads. 
To a great extent, the needs in such areas are met by 
the construction of earth or kutcha roads, many 
thousands of miles of such roads having been laid down. 
for example, in the United States. This has naturall) 
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ROAD CONSTRUCTION MACHINERY. 











Fig. 2. 
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Mixtnc AGGREGATE witH HEAvy GRADER. Fig. 


other words, the sur- 
face and subsoil must 
be kept reasonably dry 
by effective drainage. 
The vast majority of 
earth roads merely em- 
body the draining and 
grading of the surface, 
but a very much im- 
proved type, where the 
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4. SpRAYING-oN COLASMIX. 


, Terolas has been chiefly used. This early work was 
|mainly done by what might be described as the hand 
|road-mix method. The existing surface was scarified 
and broken up by hand, Terolas was then applied 
| by a spraying machine or even by hand-pouring 
from a can, mixing being also carried out by hand 
| with forks and rakes. The surface was rolled from 
time to time during the drying-out of the mixture, 
and when thoroughly dry throughout, a_ sealing 
jcoat of emulsion and chippings was applied. The 





expense is justified, can | success of this simple process led to the treatment 
be obtained by mixing | of road surfaces and the substitution of plant-mixing 
a bituminous material | for the somewhat crude hand-mixing process. Roads 
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led to the development of special machinery, and, in 
view of the growing demand for such plant in the 
Empire, efforts are being made to encourage home 
firms to compete with energy in this market. It may 
be recalled that a demonstration was given in 
Aldershot in May last of high-speed road making, in 
Which the machines employed were of British manu- 
facture. The demonstration, which was described on 
page 603 of our last volume, was arranged by The 
Royal Engineers, and was primarily intended to bring 
out the value of rapid road construction from the 
military aspect, the possibility of quickly constructing 
a road which will stand up to a considerable volume of 
pheumatic-tyred traffic being, of course, of the highest 
importance from this point of view. 

An important problem with all earth-road making 
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ts to prevent the accumulation of surface water. In| 


with the existing aggre- 
gate, so making it water- 
proof. 

Great advances have 


wards perfecting bind- 


a "ae Wi ing materials for admix- 


BS: ture with aggregates 
which had previously 
been regarded as useless. 
Natural surface mat- 
erials, such as earth, 
dirty gravel, sand, chalk and mixtures of these sub- 
stances have been given sufficient stability to carry 
traffic by the addition of bitumen emulsion. Emulsions 
which are suitable for normal road-making purposes 
are quite unsuitable for mixing with aggregates con- 
taining a large proportion of fine material, since the 
break and set of the emulsion takes place long before 
satisfactory mixing can be effected. Emulsions are now 
on the market, however, which possess exceptional 
chemical and mechanical stability to mixing with 
fine aggregates. A well-known emulsion of this type 


been made recently to- | 


| carrying light traffic were surfaced in this way with 
| success, and the use of Terolas with existing surface 
| materials by both the plant-mix and road-mix methods 
is now becoming a recognised form of construction. 
Road-mix construction may be divided into two main 
| types, firstly, that in which new aggregate is used, and, 
| secondly, that in which the existing road surface, which 
may be composed of macadam, gravel, sand, earth, or 
mixtures of these materials, is scarified, mixed with 
|the bituminous material, and relaid. The first kind 
|may also be subdivided into two types, known as the 
graded aggregate type and the macadam aggregate type. 
The difference in the character of the mineral aggre- 
|gates calls for the use of bituminous binders of 
| different kinds, and to some extent a different process 
|of mixing and spreading. Road-oils, soft bitumens, 
land tar oils have been largely used for road-mix 
| work, and during recent years bitumen emulsions have 
been adopted with great success for use by this process. 


|The great advantage of bitumen emulsions is that 


| they may be applied to an aggregate which is damp, 
| whereas with the other products, it is essential that 
the aggregate should contain less than 2 per cent. of 


is Terolas, which is manufactured by the Colas organisa- | moisture at the time the binder is applied. The plant 


tions, and many interesting results have been obtained 


years. Aerodromes, footpaths, playgrounds, &c., were 
the most convenient areas for the early experimental 


work, and it is therefore for this type of surfacing that 
' 





required for road-mix work consists of graders, either 


with it in this country and abroad during the last few | self-propelled or drawn by tractors with creeper tracks, 


harrows of various kinds, and drags specially designed 
for the purpose. 
The following description of work done in New York 
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State in May, 1932, will serve as a typical example 
of road-mix surfacing with emulsion and new aggregate. 
The mixing emulsion used was Colasmix, a grade of 
medium stability, particularly suited to the rela- 
tively coarse, clean aggregate chosen for the work, 
while the quick-setting emulsion used for the sealing 
coats was normal Colas, which is primarily intended for 
surface dressing and penetration work. A 2}-in. wear- 
ing course was constructed over an 18-ft. road in the 
following manner: }-in. to }-in. washed limestone was 
spread direct from motor lorries, covering about half 
the width of the road with loose stone to an average 
depth of 5 in. to 6 in., sufficient to give a consolidated 
thickness of about 2 in. over the whole width. In the 
early stages, this course was sprayed with emulsion 
without further treatment, but later, it was found 
desirable to level the stone off with a blade grader with 
a view to obtaining a more constant depth and thereby 
a more even distribution of the emulsion, the latter 
being sprayed on by pressure tank at the rate of 1-67 
Imperial gallons per square yard, equivalent to 0-83 
Imperial gallon per square yard of completed course. 
Each pressure tank had a sufficient capacity for a 
500-ft. run. At least two, and usually three, pressure 
tank loads were sprayed before any mixing started to 
give the graders as long a run as possible in each 
stretch. This resulted in a saving in the delay caused 
by stopping and turning, and also reduced the number 
of joints between strips, thus improving the riding 
qualities of the finished road. Two graders, each with 
a single 12-ft. blade, and travelling one behind the other 
in a slightly-staggered formation, carried this sprayed 
aggregate across to the other side of the road in a 
windrow, and then back to the first side, each grader 
taking four trips each way before blading to the shape 
over the whole width. After obtaining a good shape 
with the blades, a ten-ton roller was used, its wheels 
being kept wet with water to prevent the coated 
aggregate being picked up. Four to four and a half 
hours elapsed between spraying and rolling, and on a 


|already referred to. 
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Particular attention was paid to 
the cutting of an alignment for a road in the hillside, 
having regard to the conditions which normally obtain 
on the North-West Frontier. A single-furrow plough, 
drawn by a Fordson roadless tractor, was first employed 
to cut a furrow 16 in. to 18 in. deep in the hillside to 
open up the alignment. The tractor was fitted with 
rubber-jointed tracks of the type developed by Messrs. 
Roadless Traction, Limited, Hounslow, Middlesex. A 
track-laying form of tractor is essential for the work, 
and the form of track referred to would appear to 
possess marked advantages for such work in view of 
the presence of large quantities of dust. The plough 
was followed by a Garrett heavy grader drawn by a 
tarrett track-laying tractor to take the first real cut 
in the formation of the road, the work being eased 
by the previous formation of the furrow. The heavy 
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|grader was followed by a lighter grader, built by 


warm cloudy day, with practically no wind, surface | 


evaporation caused the coating on the exposed stone 
to turn black in 15 to 30 minutes. There was no sign 
of the bitumen stripping off the stone when mixed or 
rolled, though the emulsion was by no means com- 
pletely set at the time by initial rolling. The road 
withstood light traffic soon after rolling, though com- 
plete set throughout the full depth was not obtained 
for at least 24 hours. 

This road mix course was about 2 in. thick con- 
solidated, and contained only 1 U.S. gallon (0-83 Imp. 
gallon) of Colasmix having 62 per 
content per square yard. The stone appeared ade- 
quately coated, 1 U.S. gallon binding 190 lb. of stone. 
\ heavy double seal followed, both Colasmix and 
Colas being used satisfactorily, and } in. limestone 
chips were spread at the rate of 20 Ib. per square yard, 
then sprayed with 0-5 U.S. gallon (0-42 Imp. gallon) 
of Colas and covered with 18 Ib. of the same chips 
and rolled. The final application consisted of 0-3 U.S. 
gallons (0-25 Imp. gallon) of Colas and 15 lb. of chips 
per square yard. These chips were } in. and crushed 
under the roller so that the finished road had the 
appearance of a seal with }-in. chips. A remarkably 
well-bound, easy-riding, non-skid road resulted. The 
cost worked out at approximately 0-40 dol. per square 
yard, the total length of 3-6 miles of 18 ft. road repre- 
senting an area of 38,016 square yards and consuming 
3,600 tons of } in. to } in, stone at 190 Ib. per square 
yard and 1,010 tons of }-in. stone at 53 lb. per square 
yard. As a comparison with other types of con- 
struction, it may be estimated that 4,752 tons of plant 
mix work cost 23,760 dols. for material alone, excluding 
laying and rolling. Comparing other materials in 
road-mix construction, any section of say 3 miles or 
4 miles of road, taken as a whole, can be completed in 
about the same time, with emulsion, tar, or soft 
asphalt, but the day’s work can be completed more 
easily with emulsion than with any other material. 
During construction, the emulsion-coated aggregate 
is more firm, and is thus less liable to be injured during 
the ensuing operations. 

Photographs showing various operations in con 
nection with the road-mix process are reproduced in 
Figs. 1 to 5, page 455. While these illustrations 
were not taken during the work just described, they 
show corresponding work in other areas, and clearly 
bring out the details of che process. Fig. 1 shows a 
dise harrow, drawn by a motor lorry, preparing a 
finely-graded aggregate for the application of emulsion 
The mixing of this aggregate with emulsion by means 
of a light motor grader is illustrated in Fig. 2, while 
Fig. 3 shows a heavier motor grader on a similar 
operation. The application of Colasmix by spraying 
from a tank waggon illustrated in Fig. 4, and a 
view of a Spears-Wells multiple-blade mixing drag is 
shown in Fig. 5, this type of machine being in use in 
the United States for dealing with long lengths of road. 

In conclusion, » brief reference may be made to th 
plant employed in the Aldershot demonstration, 
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cent. asphalt | 


| Mr. 


Messrs. John Allen and Sons (Oxford), Limited, hauled 
by an Army tractor, no commercial tractor for this 
machine being available. The work of these graders 
was rendered difficult by the fact that they were cutting 
into virgin soil. To demonstrate how this work 
could be eased, the graders were later preceded by the 
Fordson roadless tractor hauling a cultivator made 
by Messrs. Ransomes, Sims and Jefferies, the cultivator 
loosening the soil and therefore easing the work of the 
graders. A rotary scoop was also shown manu- 
factured by Messrs. John Allen and Sons (Oxford), 
Limited, the object of the demonstration being to 
show how, where necessary, soil can be taken off a 
high spot and deposited on a low spot some distance 
away, thus reducing gradients. The rotary scoop 
was drawn by a Ransomes and Rapier tractor with 
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While this ageing results in decreased ductility and 
resistance to impact, the hardness, tensile strength and 
fatigue limit are increased. Stress-strain curves 
obtained from the tensile tests showed, in the case of 
steel AS 5, that ageing is intensely rapid during th« 
initial period, the strength increasing by 3 tons persquare 
inch during the first 4 hours. After 2 months, the 
tensile strength showed a total increase of 44 per cent. 
A slight ageing effect on the tensile strength is also 
shown in steel AS 8, but the rise is only 0-5 ton per 
square inch. The remaining steels increased in tensile 
strength by an amount which diminished as the carbon 
content increased. The increase in hardness is approxi- 
mately the same as that in tensile strength. Wohle: 
fatigue tests conducted on steel AS 5 showed that an 
increase of some 4 tons per square inch in the half rang: 
of stress was obtained as the result of ageing. Sankey 
bend tests showed that steel AS 5, when embrittled, 
could only withstand 25 bends before fracture. In the 
normalised condition, 54 bends were required. The 
energy expended was 1,475 ft.-lb. and 2,350 ft.-lb. 
respectively. The magnitude of the change due to 
quenching and ageing is dependent on the carbon 
content of the steel, the lower carbon showing the more 
pronounced effect. 

Water-quenching from temperatures up to 700 deg. C. 
appears to have little influence on the initial impact 
value of the steels. When quenched in the region 
of 750 deg. C., in the vicinity of the A, change point, 
however, an instantaneous drop in the impact value 
is observed in all the steels, while in the case of steels 
AS 5, A land A 3 distinct recovery appears when these 
materials are quenched at approximately 800 deg C., 
steel AS 5 showing remarkable toughness at the higher 


Roadless Traction tracks. The road-mix process was | temperatures. This recovery becomes less apparent as 


demonstrated on another prepared track of sandy 





the carbon content increases, and steel AS 8 remains ex 


soil, the Terolas being sprayed from a Karrier pressure | tremely brittle after quenching at all temperatures above 


tank lent by Messrs. Colas Products, Limited. 
mixing process was effected by a Ransomes, Sims and 
Jefferies disc harrow drawn by a Bristol tractor, leaving 
the surface ready for consolidation by rolling. 








THE EMBRITTLEMENT OF 
LOW-CARBON STEEL. 


A PAPER, entitled “The Embrittlement of Low- 
Carbon Steel,’’ recently submitted to the Institution 
of Mechanical Engineers by Professor F. C. Lea and 
R. N. Arnold, deals with those changes in the 
mechanical properties of steel having a‘ low-carbon 
content, which occur as a result of quenching from 
temperatures up to 900 deg. C. The authors state that 
failures which are difficult to explain occur frequently 
in engineering practice, especially in steels of this type, 
and that two distinct types of brittleness have been 
observed. One is brought about by ageing at atmos- 
pheric temperature after rapid cooling from tempera- 
tures between 550 deg. C. and 850 deg. C., while the 
other is the instantaneous result of quenching from 
temperatures in the region of 750 deg. C. In certain 
both influences may act in conjunction and 
promote excessive brittleness. Normally, low-carbon 
steel is not subjected to heat treatment after manu- 
facture, but conditions which may lead to embrittle- 
ment appear to be possible in many engineering pro- 


cases 


Taste I. 

Steel | Norm. 

No Cc Si s | P. | Mn. Temp. 
| | 

ot | , deg. C. 

ASS 0-12 | 0-030 | 0-014 0-43 | 900 

Al 0-16 | 0-080 | 0-024 | 0-024] 0-76 | 880 

40) 
O-ds 
43 0-29 | 0-110 | 0-024 | 0-037 0-73 | 860 
AS 8 0-46 | 0-184 | 0-032 | 0-73 | 790 


| 0-027 


cesses, such as case- 








; Compounds in Lubricants.” 


hardening, riveting, and work from | deterioration of oils used for engine lubrication is due 
< ? , “J ° 7O) | 


the anvil suddenly cooled by quenching in the bosh. | 


The work described in the present paper was carried 


out in order, if possible, to throw some light upon such | 


failures. The research was conducted on four commer- 
cial steels obtained from Sheffield steelmakers ; these 
were stated to have the percentage compositions shown 
in Table I. Each steel was first normalised by heating 
for 15 minutes at the temperature indicated in Table I 
and then cooling in air. 

Test pieces of each steel were water-quenched from 
450 deg. C. and 650 deg. C., and set aside to age 
unstressed at atmospheric temperature. Only small 
differences due to the treatment at 450 deg. C. were 
detected, and, therefore, only the results obtained by 
quenching from 650 deg. C. have been included. The 
only steel which shows serious embrittlement after 
quenching from 650 deg. C. is AS 5, which gave an 
impact value of 92-5 ft.-lb. immediately after quenching, 


, 


| effective 


and of 18-5 ft.-lb. after ageing for 27 days. Steel A 1 | 


also shows a fall in impact resistance, but steels A 3 
and AS 8 show little change. A nearly constant Izod 
value for each steel is reached in approximately 30 days. 


The | the A, change point. In all cases test pieces were tested 


within 5 hours of quenching. A duplicate quenched 
test piece was set aside for 50 days and then tested 
by impact. Maximum brittleness is found to occur 
in the range from 675 deg. C. to 775 deg. C., and is 
very pronounced in steel AS 5. Little embrittlement 
due to ageing, however, is evident in steels containing 
0-29 per cent. of carbon and upwards. On the other 
hand, quenching a 0-12 per cent. carbon steel from 
825 deg. C., and ageing for 50 days, gives to the steel 
superior mechanical properties. By this means a 
tensile strength of 42-5 tons per square inch may be 
obtained, with an impact value of 52-5 ft.-lb. The 
elongation and reduction of area are also fairly high. 
These values compare favourably with those of the 
0-46 per cent. carbon steel AS 8 in the normalised 
condition. Age embrittlement of steel AS5 after 


| quenching from 700 deg. C., moreover, may be entirely 


counteracted by ageing at 100 deg. C. for 4 hours. 
The accelerated ageing produces increased hardness 
which is not associated with brittleness. 

The age embrittlement of low-carbon steel at atmos 
pheric temperature, it is suggested, is due to some 
internal movement within the crystal lattice, which 
X-ray analysis has failed at present to identify. 
Precipitation would appear to occur at higher ageing 
temperatures, unaccompanied by brittleness. Embrit 
tlement phenomena may occur in normal case-hardened 
specimens and the results obtained suggest the adoption 
of a hardening temperature of 800 deg. C. This should 
be followed, without exception, by tempering for a few 
hours at a temperature between 100 deg. C. and 
200 deg. C., in order to obviate brittleness in the core. 








BeNnericiaL Errect or Trix Compounps oN LusBRI- 
catinc Om.—In a publication issued recently by the 
International Tin Research and Development Council, 
Manfield House, 378, Strand, London, W.C.2, Dr. E. W. J. 
Mardles draws attention to “ The Beneficial Use of Tin 
He points out that the 


mainly to oxidation, which causes the formation of 
sludge, and is accelerated where copper, iron, and 
certain other metals are immersed in the oil. Tin and 
its compounds, on the other hand, are shown to be 
in inhibiting sludge formation. A series 0! 
graphs, included in the pamphlet, indicates how the 
addition to the oil of such compounds as tin oleate, oF 
tin tetrapheny! reduces the amount of oxidation and 
the rise in viscosity on prolonged heating. 

British STANDARD SPECIFICATION FOR GLOBES FOR 
TraFric S1IGNALs.—A specification which has recently 
been issued for internally-illuminated yellow diffusing 
globes for traffic-control signals has been prepared by 
the British Standards Institution at the request of the 
Ministry of Transport. It deals with the material for 
the glebe, its dimensions and thickness, gives limits for 
colour and includes a test for ascertaining that the globe 
conforms to these limits. It requires that the filament 
of the lamp shall not be visible when viewed in any 
direction from which the globe is normally viewed, and 
lays down a test for the mean horizontal candle-power 
ratio of the globe, a figure for which is specified. The 
specification 1s designated No. 566-1934, and copies are 
obtainable from the Publications Department of the 
Institution, price 2s. ld. post free. 
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THE TREBOVICE POWER STATION, | containing from 12 per cent. to 18 per cent. of ash. | provided with a hand lever and projecting through 


SILESIA, CZECHOSLOVAKIA. 
(Continued from page 403) 

Ir will facilitate the detail description of the 
Loeffler boilers, if reference is first made to Fig. 13, 
on page 458, which gives a diagrammatic sketch of 
the principal parts. The radiation superheater, 
which forms the lining of the combustion chamber, 
is shownat Sand the convection superheater at N. 
Circulation of the steam is maintained by the 


pump U, the steam being returned to the evapor- | 





Sy 


4 


‘ 


=) 


ly (emer yam? WR ha.) 





Wa BS OP ool Ws A 


ating drum B and delivered below water level 
through a series of nozzles. The supply to the 
high-pressure turbines is drawn off through the 
pipe D connected to the system between the con- 
vection superheater and the evaporating drum. 
The high-pressure feed pump, indicated at P, 
delivers to the evaporator drum through the 
economiser V. The air pre-heater, shown at L, 
is situated in the flue beyond the economiser. As 
already explained, a close and rapid control of the 
degree of superheat is obtained by varying the 
speed of the pump U. The fact that no part of 
the boiler carrying water is exposed to the direct 
action of the furnace will be clear from the 
diagram. 

The three Loeffler boilers in the Trebovice Station, 
which were constructed by Messrs. Vitkovice 
Mines, Steel and Iron Works, Co., each have 
a capacity of from 60 tons to 75 tons of steam 
an hour and generate at 1,850 lb. per square 
inch absolute and 930 deg. F. The present boiler 
house will accommodate two further similar units. 
As will be clear from the earlier description of the 
pulverising plant, powdered coal firing is employed. 
The fuel used is Ostrava hard coal having an average 
calorific value of 12,600 B.Th.U. per pound and 


| 


| Cross-sections of the boiler are given in Figs. 6 
and 7 on Plate XXII, the combustion chamber, 
surrounded by the radiation superheater, being on 
the left of Fig. 6. Alongside it are the second 
superheater and economiser, with the air pre-heater 
on the right. A view of the boiler during erection 
is given in Fig. 10. As already explained, the 
pulverised fuel is carried by flue gas, which is 
introduced into the pulveriser mills and transported 
by fans coupled to the main shafts of the mills to 
cyclone separators situated above the boilers. The 
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Fic. 10. Borer in Course oF ERECTION. 


powdered fuel separated out in the cyclone is fed 
into the bunker situated above the boiler through 
a star gate. The bunker for each boiler has a 
capacity of 2,800 cub. ft., the consumption of coal 
per boiler being 17,000 Ib. per hour. 

Each boiler is fitted with nine burners situated 
at the top of the combustion chamber. They are 
of a type developed by Messrs. Vitkovice and are 
illustrated in Figs. 11 and 12, on page 458. The 
burners are fitted in an air trunk, which is shown in 
cross-section in Fig. 11, and which can be seen in 
the sectional view of the boiler given in Fig. 7. 
Feed tubes for the pulverised coal project through 
the upper surface of the trunk, while the bell- 
shaped nozzles project below. The feed tubes, 
which have water-cooled hollow walls have a 
distributing cone fixed at the lower end; this 
directs the stream of pulverised fuel across the 
air-stream moving downwards outside the tube. 
A series of gate-valves surrounds each feed tube, 
while, in addition, each group of valves is situated 
inside a sheet-iron cylinder, closed at the top, 
which may be raised or lowered. Each set of 
gate-valves is provided with a lever mechanism at 
the upper ends so that the gates may be opened or 





closed in unison through a vertical operating shaft 








the top of the air trunk. The cylinders surrounding 
the gates are raised and lowered by levers pivoted 
to the side of the trunk and operated by vertical 
spindles screwed at the top ends and engaging with 
nuts fixed in horizontal handwheels. The arrange- 
ments provide a double control. The hot air from 
the pre-heater, at 500 deg. F., which is led to the 
trunk, is completely shut off from the gate-valves 
when the covering cylinder is in its lowest position. 
When it is raised, however, the air has access to 
the gates and passes through to the burner. By 


raising the cylinder more or less a greater or smaller 
supply of air passes through, while the second 
control is obtained by varying the opening of the 
gates. By the combination of these two controls 
the type of flame giver. by the burner may be 
adjusted to suit the conditions or the fuel in use ; 
thus the flame may be adjusted to a broad short 
form or to one that is long and narrow. The bell- 
shaped mouths of the burners, which are exposed 
to the flame, are separate from the main casing 
and may be renewed with ease. They are secured 
with a simple form of bayonet joint. 

The combustion chamber has a volume of 8,120 
cub. ft,, the fuel consumption at normal output 
representing a furnace load of 25,760 B.Th.U. per 
cubic foot. The radiation superheater which forms 
the lining of the combustion chamber has a heating 
surface of 1,216 sq. ft. It is built up of molybdenum- 
steel tubes of 51 mm. (2-007 in.) external diameter 
and 39-5 mm. (1-555 in.) internal diameter. A re- 
fractory screen of fire-bricks is suspended over the 
tubes down to about 6 ft. 6 in. below the furnace 
roof, This serves the same purpose as an ignition 
arch and ensures rapid ignition and combustion of 
the injected fuel. The furnace roof is of the sus- 
pended type and is built of Vitkovice fire bricks ; 
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these have proved entirely satisfactory for the high- | 
temperature conditions which they have to meet- | 
After passing the lower tubes of the radiation super- | 


heater, the hot gases pass upwards, through the 
second, or convection, superheater. 


lie cross-wise to the gas stream. The arrangement | 


is shown at the left-hand side of Fig. 7, while a view | 


of the superheater during erection is given in Fig. 8 | 
on Plate XXII. A _ permanent soot-blowing 

arrangement is installed in connection with the 

superheater so that the heating surfaces may be | 
always maintained clean. In this superheater, in | 
which the steam is raised to 930 deg. F., the lower | 
tubes, which are exposed to flue gases at a tempera- 
ture of about 1,650 deg. F., are made from molyb- | 
denum steel, the other tubes and the headers being | 
made from 85,330-lb. per square inch carbon steel. 

This superheater has a total heating surface of 

10,190 sq. ft. 

Leaving the convection superheater, the flue 
gases pass through the economiser, which is shown 
above the superheater in Fig. 7, and which can also 
be seen in Fig. 8. It has a total heating surface of | 
6,640 sq. ft. The ‘eed-water, which is under a 
pressure of 1,900 Ib. per square inch, is heated from | 
392 deg. F. to 500 deg. F. in the economiser. Further | 
heat is extracted from the flue gases in the air pre- | 
heater, which is indicated at the right-hand side of | 
Fig. 6 and of which a view is given in Fig. 18 on 
page 470. This is of the gilled or lamellar type | 
and has a heating surface of 26,900 sq. ft. The air | 
is raised to a temperature of 500 deg. F., and passes 
to the burners through herizontal trunks which are | 
indicated in cross-section in Fig. 7 and one of which 
can clearly be seen in the general view of the boiler- 
house given in Fig. 9 on Plate XXII. The flue 
gases finally leave the boiler at a temperature of | 
350 deg. F., and are discharged to the atmosphere | 
through a chimney 328 ft. high and with an inside 
diameter of 18 ft. at the top. 

The two auxiliary Babcock type boilers, which 
were referred to in the description of the steam | 
arrangements in the previous article, each have a 
heating surface of 3,760 sq. ft. and generate from 10 
tons to 12 tons of steam per hour, at 290 Ib. persquare 
inch and 660 deg. F. These boilers are employed 
to start-up the Loeffler boilers from cold when the 
station is being put into service, either initially or 


This consists | 
of a series of coils with long straight sections which | 












































after a complete shut-down. 
in the parts of the Loeffler boilers which are exposed 
in the furnace, it is necessary to prime the boilers 
from an outside source when starting. A supply of 
steam from outside is also necessary to drive the 
steam circulating pumps, which have to be started 
up when the boilers are getting under steam. For 
starting from cold, the Loeffler boilers are fitted with 
oil burners by means of which the ignition screens 
are raised to the temperature necessary for the 
ignition of the coal dust. The auxiliary boilers 
have standard grate firing, so that they may be 
got under steam when the pulverising plant is not 
running. In addition to furnishing a steam supply 
for starting-up, the auxiliary boilers also furnish 
make-up water to the high-pressure system in the 
form of steam, so that make-up feed water does not 
normally directly enter the Loeffler boilers. 

The feed-heating arrangements have already been 
described in detail and are shown diagrammatically 
in Fig. 4, page 402 ante. In order to make this 
description of the Loeffler boiler reasonably self- 
contained, however, it may briefly be repeated here 
that the condensate from the main turbines is heated 
from 100 deg. F. to 424 deg. F. in three stages by 
means of extracted steam. The first heater raises 





As there is no water | 


LOEFFLER BOILERS; TREBOVICE POWER STATION. 


IRONWORKS COMPANY, OSTRAVA. 








\* to 170 deg. F. and leaving this it is raised to 
220 deg. F’. in a de-aerating plant. It leaves the next 
| heater, which is supplied with steam extracted from 
| the intermediate cylinder of the turbine, at 316 deg. 
F., being raised in temperature by a further 108 deg. 
F. with steam extracted from the high-pressure 
cylinder. The condensate then passes to the feed- 
water tank, which has a capacity of 1,765 cub. ft. 
and is under a pressure of 313 Ib. per square inch. 
The high-pressure condensate from the turbine 
steam-reheater also flows into this tank. The feed 
pumps then deliver the water through the economiser 
to the evaporating drums of the boiler. There are 
three of these high-pressure feed pumps, two electric- 
ally driven and one driven by a steam turbine. 
The electrically driven pumps are direct-coupled 
and run at 3,000 r.p.m., their capacity being 3,884 
cub. ft. per hour. The turbine of the stand-by 
pump is supplied with steam from the low-pressure 
|auxiliary boiler system, or may be supplied with 
| bled steam from the main turbines. 

| The evaporating drums, indicated at B in Fig. 13, 
| and which form one of the special features of the 
Loeffler boiler, are situated outside the boiler 
proper, so that they are never in contact with the 
furnace gases. Each boiler is fitted with three 
drums, these being situated below the level of the 
operating floor, as shown in Fig. 6. A good idea 
of the actual arrangement will be obtained from 
the general boiler house view, Fig. 9, since although 
the drums can hardly be seen, the pipe connections 
between them and the superheaters are clearly 
shown. The drums, one of which is illustrated in 
Fig. 14, on page 459, while a cross-section is given 
in Fig. 15, are 26 ft. long and 43 in. in internal 
diameter, the wall thickness being 2-95 in. (75 mm.). 
The cylindrical shells of the drums are solid forged 
from billets, and rough turned inside and out. 
| They are then threaded internally at the ends, and 
|the end plugs are screwed and shrunk in. An 
| outer ring is then shrunk on, relieving the tension 
|induced by the shrinking-in of the plug. As the 
|drum is of simple and uniform shape and no pipe 
connections are made to the barrel, great strength 
|is obtained with a relatively moderate thickness. 
| All connections for steam, water and gauges, are 
made through the end plugs, one of which is pro- 
| vided with a manhole for inspection and cleaning. 
The material of the drums is a hard steel having 







































































2 = 
° 















































- 0090 





















































{ 
¥ 


LY ee nyetre rate pint pina 
EZOATA SAS TPA RAAT AR page hy 
eS, 

iA 


AABSABSARAESALBSBASLSLAR 


= J 




















KERERERRREREREEEE 








= 


ice Alaa) | 


































































































1ct De | 998 uOo1dtads "J 404g 


VAVULSO “AXNVdKOD SMYOMNOUL GNY ‘IGGLS ‘“SANIK PHAOMLIA ‘SUSSUK Ad GgaLoaAUIs 


NOW) 


NOILVLIS YAMOd ADIAOPMAUNL :‘SYATION VWATAAAOT “NI ‘OS dad 


IIXX ALV Id U4ANGAON “ONTHAANIONG 





‘aSQOH UATOG GaLaIdNOg *6 ‘FIy 








oe lie 
' v/| il ja 

gh Ol | 
‘s =e | 
WE WG 
"| 


! 




















rr 





‘an | 


oV7. 





\ an 
\ \\ 
v 




















2h BIE me 





ENGINEERING. 





459 





Nov. 2, 1934.] 





1,850-LB. PER 8Q. IN. LOEFFLER BOILERS AT TREBOVICE, 
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a tensile strength of 85,000 Ib. to 100,000 lb. per 
square inch. 

The arrangement of the steam inlet pipe is clearly 
shown in Fig. 15. It is provided with a series of bell- 
mouthed nozzles dipping well below the water 
surface. The exit connection for the steam can 
be seen at the upper right-hand corner of the 
drum; it is provided with baffles to minimise 
the possibility of particles of water being drawn-off 
with the steam. The feed-water connection is 
at the left-hand end, and an emptying pipe is 
provided below the steam connection. A fourth, 
smaller drum, common to the three main drums, is 
provided below them, as shown in Fig. 6. This is 
connected at one end direct to the main drums and 
at the other to a nozzle in the feed-water supply 


pipe. The water passing through this nozzle 
creates a suction which induces a slow circulation 


through the smaller drum, and as a consequence, 
any suspended matter in the water is deposited in 
it. This is removed, from time to time, by blowing 
down, the loss of heat during this operation being 
minimised by the small size of the drum. It will 
be remembered that make-up feed for the high- 
pressure boiler system is supplied by the condensate 
from the low-pressure boiler system, so that there 
is little likelihood of impurities obtaining access 
to the high-pressure drums and superheaters ; feed- 
water must, however, be directly supplied when first 
starting up. 

The centrifugal pump, indicated at U in Fig. 13, 
ind illustrated in Fig. 19 on page 470, maintains 
a forced circulation of steam in the boiler, drawing 
Saturated steam from the evaporating drums and 
forcing it through the superheaters. The head 
which has to be produced by the pump varies in 
terms of the amount of steam in circulation, that 
is with the boiler load. As previously explained, 


the circulation is varied by controlling the speed 
of the pump. The driving-turbine was built by 


Messrs. Skoda, while the pump, which is of the 
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| varies with the load on the main turbines between 
| 200 lb. and 300 Ib. per square inch absolute, the 
| temperature varying between 440 deg. F. and 620 
deg. F. The back pressure at the turbine is 22 Ib. 
absolute, its exhaust being carried to the steam 
main operating at this pressure, from which feed- 
heaters are supplied, as explained in the previous 
article. The turbine has one impulse and two 
reaction wheels, the wheels and shaft being forged 
in a single piece. A specially rigid shaft has been 
adopted, in view of the wide range of speed over 
which the turbine is required to operate. Regulation 
is by means of four automatic nozzle valves and a 
hand-operated overload valve. A very stable 
centrifugal governor is fitted, capable of regulating 
the speed over the necessary wide limits. Changes 
of speed dictated by the boiler output are controlled 
by hand, but provision has been made for the later 
installation of an automatic regulator operating in 
terms of the boiler load. 

The pumping set is so designed that the steam is 
maintained at 1,850 lb. per square inch and 930 deg. F. 
at any boiler load. A curve showing the outlet of 
the turbine at various speeds is given in Fig. 16, on 
page 470. When the boiler is delivering 70 tons 
of steam per hour, the turbine runs at 7,150 r.p.m. 
and develops 1,200 h.p. The steam-circulating 
pump is fitted with a labyrinth gland packing, 
illustrated in Fig. 17, which is sealed with high- 
pressure steam at about 750 deg. F. drawn off 
from the radiation superheater. This steam is 
at a somewhat higher pressure than the saturated 
steam behind the impeller wheel, so that escape 
of saturated steam through the gland is effectively 
prevented. The leakage steam is drawn off from 
| the gland at two pressures, 176 lb. per square inch 
and 22 lb. per square inch. The 176-lb. steam is 
added to the supply to the circulating-pump turbine 





|of the house set, while the 22-lb. steam passes to 


the 22-lb. steam main from which the lower pressure 
| feed-water heaters ane fed. In this way a con- 


centrifugal _type, was manufactured by Messrs. | siderable proportion of the heat in the gland sealing 
Escher, Wyss and Company, of Zurich. The| steam is recovered. A gauge board is situated 


turbine has a maximum output of 1,200 h.p., 
and a speed range of from 2,000 r.p.m. to 7,200 
r.p.m. 


which is supplied by steam extracted from the 





close to the steam-circulating pump so that the 
boiler attendant has an indication of the pressures 


It is connected to the 300-Ib. steam line, and temperatures in various parts of the plant 


| always before him and can regulate the speed of 


mee ae turbines, as shown in Fig. 4, page 402, | the pumps to suit the ruling conditions. With the 
ante, 





Actually, the pressure in the 300-lb. line! boiler delivering steam at 1,850 Ib. absolute and 





930 deg. F., it was calculated that the plant would 
deliver, at 100 per cent. load, 42,000 kW to the 
mains with a consumption of 13,167 B.Th.U. per 
kilowatt-hour, the corresponding figures at 70 per 
cent. and 40 per cent. load being 29,450 kW with 
a consumption of 12,988 B.Th.U. per kilowatt-hour, 
and 17,010 kW with a consumption of 14,533 
B.Th.U. per kilowatt-hour. Since the plant was 
put into operation these figures have been fully 
maintained in commercial running. The boilers 
are maintaining an average working efficiency of 
83 per cent. The house consumption of the station 
is 3,500 kW at 100 per cent, load, 2,750 kW at 
70 per cent. load, and 1,800 kW at 40 per cent. 
load. It is claimed that these figures are some 
10 per cent. less than corresponding figures for 
stations working at more normal pressures of, say, 
400 Ib. to 450 Ib. per square inch. 

As mentioned in the first article of this series, 
there are three feed pumps, two electrically driven 
and one coupled to a steam turbine. Each has a 
maximum capacity of 110 tons of water an hour. 
The electrically-driven pumps, which are direct- 
coupled to their motors, run at 3,000 r.p.m., the 
motors being of the alternating-current type and 
having a speed regulation of 15 per cent. down- 
wards. Regulation is effected by water resistances, 
which are also used for starting up. The water 
entering the pumps has a temperature of about 
420 deg. F. and a pressure of 300 lb. It is raised to 
the final pressure of 2,000 lb, per square inch in 
14 stages. The turbine-driven feed pump, which 
serves as a stand-by, runs at 4,500 r.p.m. and is of 
the eight-stage type. The pumps, a view of which 
is given in Fig. 20 on page 470, are all fitted with 
water-cooled stuffing-boxes with soft packing. 

The boilers, each of which occupies a floor area 
of 1,754 sq. ft. and has a total height of 81 ft., 
are provided with ash pits which are periodically 
emptied by flushing with water, which carries the 
ashes through an underground channel to outside 
pits from which the ash is removed by grabs and 
conveyed to railway trucks for disposal. The ash 
deposited in the air pre-heaters and flues is removed 
by water sprays and disposed of in the same way. 
A lift is provided, for the use of the operating staff, 
connecting the ash pit floor with the top platform 
of the boiler. The boiler house, which was con- 
| structed by Messrs. Berg and Hiittenwerkgesellschaft 
of Karlshiitte, Czechoslovakia, is 420 ft. long by 
90 ft. wide. The springing point of the lattice 
trusses of the roof is 83 ft. above the operating 
floor level, and the highest point is 115 ft. above 
this level. The pulveriser house and bunker building, 
also constructed by Messrs. Berg and Hiittenwerke, 
is a three-storey structure 335 ft. long. The centre 
storey accommodates five ferro-concrete coal 
bunkers, each of a capacity of 300 tons. An 
operating floor is situated above. The pulverising 
plant is accommodated in the lower storey. The 
individual frames of the building, which weigh 
from 7 tons to 7} tons, were assembled and riveted 
up on the ground, being raised into position by a 
travelling portal crane. The erection of the steel- 
work of this building was completed in 25 working 
days. 

(To be continued.) 








ECONOMIC CONDITIONS IN 
GERMANY. 

Because of the close interrelations that exist 
between various nations, interest is always attached 
to the methods by which national and international 
groups of people attempt to accommodate them- 
selves to the background of social and industrial 
conditions. Added importance is given to the 
methods when they refer to an industrial nation 
as compared with an agricultural one, in view of 
the fact that the mode and standard of living 
between the two types of community vary greatly. 
These differences play an important part in matters 
relating to industry, for should the standard, and 
consequently the cost, of living differ appreciably 
between two nations interested in a_ particular 
product or commodity, the more highly socialised 
nation is faced with considerable difficulties in the 
export and sale of its product on an economical 
basis in a field that is open to the manufactures 
produced by relatively cheap labour, Further, 
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trics are introduced into the international scheme | profitable, in the old sense, and if the credit machine of anew popular and cheap wireless-set, the payment 
of commerce, experience shows that it is possible ;|—including the imternational credit machine—is | for which might be extended over eighteen months, 
for one country to offer goods on the world’s market | able to ensure distribution and consumption of the The low price of these products necessitated the 
at a price that is a fraction of that possible in the | goods produced. Bearing in mind recent announce- | reduction of royalties on patents, and the Telefunken 
case of the more highly developed countries. | ments by the Minister for Economics, Dr. Schacht, | firm also modified its patent fees to a nominal 
Factors of this character combine to form one of! it would be idle to envisage the immediate course | figure of RM. 1 per set for wireless apparatus sold 
the most serious problems confronting those who |of Germany's import and export activities, since | abroad. 
are attempting to lead and support the social and | some of the observations touch the sphere occupied At the same time, important schemes of re. 
economic progress of the world. This problem| by foreign imvestments in Germany. In this organisation have been effected in the heavy engin- 
has existed for many years, and has, at least, been | respect, it may be added that on the basis of the eering industries. The outstanding event during 
appreciated by those concerned in the matter. An | official Berlin rate of exchange on September 30, | last year in the German iron and steel industry was 
equally important, but much more involved, factor | 1933, the total foreign investments was about | the administrative and financial reorganisation of 
has arisen, due to the large international loans | RM. 18,600,000,000. the Vereinigte Stahlwerke A.G., which was under- 
created during post-war years, since these grants} The subject under review is fully dealt with in | taken with a view to obtaining simplification regard- 
were naturally based on a long-recognised code of | the recent publication issued by the Department of ing the activities of the component companies, an 
commercial conduct that carried with it responsi- | Overseas Trade, entitled Economic Conditions in improved all-round training of the staff, and better 
bilities concerning the use of the facilities afforded | Germany,* price 3s. 6d. net. This instructive report | relations with municipalities. This has resulted 
by such loans. This is inevitable, for when all is | was written by the late Mr. J. W. F. Thelwall, who|in the total nominal capital of the firms in the 
said and done, the granting of these international | occupied the position of Commercial Counsellor to | concern being reduced from RM. 1,231,900,000 to 
loans was nothing less than a contribution to the | His Majesty’s Embassy at Berlin. The information | RM. 536,500,000, about 25 per cent. of which is 
welfare of nations that found themselves in social | contained in this publication shows that the chief held by the Reich. A balance-sheet for the vear 
and financial difficulties. An important aspect of | reason for the revival of industrial activity is to 1932-1933 was not issued, but it was stated at a 
these transactions becomes apparent when it is | be sought in the reaction produced by the severe | general meeting that all interest, taxes, and about 
recalled that while the demands of society impel | deflation of previous years, which began to show 60 per cent. of depreciation had been earned, 
nations to help their less fortunate neighbours, | itself by 1932, and which was driven forward with Following this reorganisation, the Vereinigte Stahl- 
there are instances of nations having serious deficits | immense impetus by the propaganda and general | werke A.G. reported last March that 5,000 hands 
in their budgets while at the same time being | policy of the Government. This is a psychological had been taken into employment since the previous 
actively occupied in supplying the imternational | mass movement inspired, fostered, and directed by | October. Other leading undertakings in the iron 
market with commodities at prices which cannot | those in charge of the nation’s future. No doubt, | and steel industry also failed to earn any appreciable 
be equalled by more highly socialised communities | the re-shuffling of whole classes of the population, profits in the year 1932-1933, but they all com- 
engaged on the same undertaking. | Some of whom were impoverished while others menced the new business year on a sound financial 
In common with other countries, Germany has | @cquired greater earning power, has something to basis, and a considerable proportion of liquid 
been much occupied of late in reorganising her|do with the achievement, since those who found | resources was spent on investment in equipment for 
national and international outlook with a view to | themselves better off spent freely to make good the purpose of creating employment. In this sphere 
finding a solution to some of the above-mentioned | the privations of earlier years. During the last | of activity reference may also be made to a merger 
problems. In order to apprehend the ultimate aim | eighteen months Germany has acted on the between the Mitteldeutsche Stahlwerke A.G., whose 
and purpose of the system she has evolved, it is exigencies of the depression by reducing wages, | interests are mainly located in Central Germany, 
necessary to read the German edition of the well-|lowerimg costs, restricting credit and generally and the A.G. Charlottenhiitte ; as a result of this 
known book written by the Reichsfiihrer, and to submitting to the hardships inseparable from such combination, a small group under the leadership of 


when the effects of Government-subsidised indus- | the unemployed are found work that is truly was decided to produce six hundred thousand 
| 


peruse the so-called “25 points” of the National | 4 situation, with the result that she has accumu- | Herr Flick has gained control of this big concern, 
Socialist party. No impartial student of the | lated sufficient means at least to start the upward which is of about the same importance as the 
subject can ever for a moment have imagined that industrial movement. Egged on by the leaders Kljckner or Hoesch group of Western Germany. 
the German system of government, which is without | who insisted on the practical application of the The labour capacity of the engineering industry 
parallel as an autocracy, was directed towards the | Slogan “ Public good goes before private profit,” |jn March of this year was utilised to the extent of 
vindication of classical economic and financial | all available resources were set in motion so that 53.7 per cent., as against 38-4 per cent, a year 
theory. orders might be placed and goods bought. For previously. This recovery was entirely due to an 
For the above reasons, the use of the word | ™Stance, among the factors operating in favour of improvement in inland business, since the share of 
“ success " and of the expression “ financial reper- | he automobile industry were the release from foreign orders had dropped from 63 per cent. in 
cussions” requires special qualification in view | *®x@tion of all new private cars registered for the the third quarter of 1931 to 45 per cent. in the 
of the National Socialist attitude towards things in | {rst time after March 31, 1933, and tax-free replace- | fourth quarter of 1933. The inland business was 
general. In applying them to matters under this|™e"ts of old vehicles by new cars and lorries promoted by the reduction of taxation in respect of 
heading there should be no thought of financial provided the former were scrapped. Later, the | new machinery used to replace old plant, the chief 
|German Motor Show which had been fixed for) demand being for machine tools, engines, and agri- 
the autumn of this year, was hurriedly arranged to | eyitural machinery. The value of exports fell from 
take place last March, in order to support the market, py. 741,200,000 in 1932 to RM. 530,600,000, which 
which had suffered a serious decline from last | was Jargely due to a decline in the export of machi- 
community as a whole be carried out to its logical | November to January. nery to Russia. The value of exports of machine 
conclusion, by merging all private property in the Throughout all such efforts a strict watch was tools alone amounted to RM. 131,900,000 in 1933, 
State, the task of the Government is at least facili- | kept to ensure that the subsequent activity should compared with RM. 214,100,000 in 1932, the largest 
tated. In the main, the process has only gone | lead to the maximum employment of labour. If foreign buyer being Russia, who purchased these 
half-way and, while maintaining the capitalist | firms obtained more work, then they were expected machines to the value of RM. 159,700,000 in 1932, 
system, is attempting by law and a powerfully | to engage more men, even if this was unnecessary, as against RM. 83,200,000 during the year 1933. 
controlled public opinion to make the private | 2nd at the same time there was a widespread shor- 4 ow Federation of the German Electrical 
owner and the wage-earner share at least their | ing of hours = that grvue workers might be Industry was established last November, to include 
income with the rest of the nation. Undoubtedly, | engaged, and permission to dismiss men was refused all manufacturers, and group committees were 
| unless disaster threatened. So gust and extensive frmed for the various branches to deal with prices, 
reserves and other savings, and only the future can |@8 the authority of the Government, and so output, and sales. As this Federation emphasised 
reveal the nature of the influence of this fact on |**fong the public feeling which it had aroused, | th. necessity of safeguarding the interests of smaller 
internal and external debts. | that om where there -tarhe-v legal machinery for firms against the superiority of the large electrical 
the enforcing of these principles they were complied | .oncerns, arrangements were made for collaboration 
with. This represents the present position, and between electricity works, traders, agents, and con- 
expected to disregard the profit factor and take on | it remains to be seen whether the tremendous sumers with a view to reviving demand. Co-opera- 
employees for the mere sake of giving them work | effort which has been initiated can be maintained. tion between all interested parties was subsequently 
| An important factor in the achievement of the| ensured by the intermediation of the Minister for 


in other words, to keep them; on the other hand, | il 7 caeiad re xe 
the workmen are sometimes expected to work fewer | esults Hes in the official contro! exercised Over Poonomic Affairs, who advocated the formation of 
“Electrical front” organisations to improve the 


hours for the same hourly wage in order to make jemployers and employed, which is little short of 
room for others. The procedure is really a trans- | being abeotate ow hry dizection throughout the supply of electricity, apparatus, and equipment of 
position of the relief system: instead of employers — and industria ife of the nation. all descriptions. Arising from the intensive propa- 
and employed contributing to a central fund from n these agrer-wenentey the Government can, and ganda campaign carried out by these bodies, it was 
which relief is distributed to the unemployed, does, directly ae the employ ment of labour reported that 2,500 additional workmen were taken 
masters and men must provide direct relief. In to meet the particular demands of the moment. into employment in Berlin alone. The laying of 
this scheme the contribution of the former consists | An instance of this occurred in July of last year, | electric light in small flats was carried out on instal- 
in giving work, while that of the latter involves | when a system of two thousand advisory offices ment payments covering periods of several years. 
accepting lower wages, which in some cases repre- | was organised throughout the country to encourage |The annual reports of the chief German electrical 

the sale of wireless apparatus, and to assist in the 


sents little more than the dole. There is no reason|*)) ... an 
, ;, | elimmation of difficulties encountered by the users 
why, under this system, what has hitherto been | ~~ : " a° , 
. of the instruments. Further, last February, it 


known as unemployment should not vanish, but the | “ = ceascaant ME yvetasnaanimantioe ase 
method can only be successful if the majority of * H.M. Stationery Office 


profit, but mere speculation whether financial facts 
will allow a given policy to be carried out indefi- | 
nitely. If the German determination that all 
resources shall be employed for the benefit of the 





this sharing has to a certain extent spread to 


With regard to the German conception of employ- 
ment, it should be observed that an employer is 


engineering companies up to June of this year showed 
a heavy decline on the preceding year’s results, 
particularly in the foreign market. Exports of 
|electrical machinery dropped from a value of 
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RM. 72 million in 1932 to RM. 35 million in 1933, and 
during the same period the foreign sales of other 
electrical products decreased from RM. 251 million 
to RM. 185 million. From the information available, 
it is evident that some of the large engineering 
undertakings are passing through very difficult 
phases as, for instance, the Siemens-Schuckert 
Werke, which was stated to be working at a loss 
during the early part of this year. It was antici- 
pated about the same time that the balance sheet 
of the Allgemeine Elektrizitéts Gesellschaft would 
reveal further losses, and that the deficiency of 
RM. 31 million from the previous year would be 
increased by about 60 per cent. or 70 per cent. 

The possibility of making Germany less dependent 
on foreign supplies of motor spirit was one of the 
most important proposals made in the oil industry 
during the past twelve months. Owing to the 
Government policy of stimulating the motortrade ,the 
country will become more dependent upon imports 
unless home production of motor-spirit is increased. 
The most significant schemes under discussion were 
those of the German Dye Trust, directed to increasing 
the output at Leuna from 100,000 tons to 350,000 
tons per annum of petrol from lignite, along with 
a proposal of the Ruhr coal mines to employ the 
unused capacity of their synthetic ammonia plants 
for the production of motor-spirit, which would 
furnish about 200,000 tons per annum of petrol. 

It is, therefore, not easy to define where state 
control of industry ends and that of private owner- 
ship begins, for to the above-mentioned influences 
must be added those attached to the fact that the 
bulk of German industry is for the time being orga- 
nised in price cartels under the control of the 
Minister for Economic Affairs, and state subsidies 
are granted to various industrial undertakings. 
In this respect, it may be added that an official 
communiqué was issued last November, pointing 
out that the Government could not afford to allow 
the mercantile fleet to become obsolete, and that 
this necessity coincided with a desire to create 
employment in the shipping industry. In pursuance 
of this policy, subsidies were granted to the extent 
of 20 per cent. of the value of shipbuilding orders 
placed, as well as interest facilities in respect of 
capital borrowed to finance construction. It was 
further understood that the German yards were 
receiving assistance from the Government to enable 
foreign orders to be accepted. 

It would be a serious mistake to assume that 
Germany’s present difficulties have rendered her 
negligible as a competitor on the international 
market. She will make herself felt partly by helping 
her exporters with cheap marks in valuable markets ; 
partly because the same process will be carried out 
in the case of large and important international 
orders; and partly because her forward drive 
in production has caused the latter in many respects 
to outrun internal purchasing power, and manufac- 
turers prefer to sell the excess output very cheaply 
abroad rather than lock-up the capital in stocks. 
Should Germany, at a later date, when stabilisation 
of currency in other countries has been reached 
and her foreign indebtedness has—by one means 
or other—been reduced, decide to devalue the 
mark to the level of the pound and dollar, her 
competitive power would be very formidable 
indeed. This follows from the fact that she will 
then have passed through the rationalisation of 
deflation which will prove of much greater value 
to her than the so-called rationalisation, which was 
merely unnecessary expansion of productive capa- 
city, carried out with the aid of borrowed money 











BELFAST ASSOCIATION OF ENGINEERS.—The annual 
report of the 43rd session of the Belfast Association of 
Engineers, covering the year ending September 30, 
1934, has recently been issued. This shows that there 
were 401 members on the roll at the commencement, 
and 429 at the close of the session. Altogether, eight 
meetings were held during the session, three of the 
seven papers presented being contributed by members 
of the Association. In addition, visits were paid to the 
Portavo Waterworks, Donaghadee, the Silent Valley 
Waterworks, Kilkeel, and the Great Northern Railway 
Works, Dundalk. At a special meeting, held on Decem- 


ber 6, 1933, a notice of motion, recommended by the 
Committee for Alteration of Rules, to substitute a paid 
secretary for the honorary secretary, and to increase 
the amount of the annual subscription from 10s. 6d. to 
one guinea, as from October 1, 1934, was agreed to. 


THE LOWER YIELD POINT IN 
MILD STEEL.* 


By Proressor B. P. Haicu, D.Sc. 


In a lecture delivered in 1913, Mr. Harry Brearley 
recommended that the customary tensile test should 
be discontinued, at least by many users of steel, in 
favour of the Brinell hardness and Izod notched-bar 
tests, which, he urged, together would suffice to guaran- 
tee general strength and toughness. The recommen- 
dation has been not without effect; and has been 
echoed from different directions. In 1920, in a paper 
contributed to the Institution of Mechanical Engineers, 
a proposal was made to adopt “ prism-hardness ”’ in 
lieu of Brinell by testing the broken ends of Izod test- 
pieces in the manner illustrated in Fig. 1. 

In such a prism-hardness test, the two ends of an 
Izod piece, already broken apart in the presence of the 
contracting parties or their representatives, are caused 
to indent one another under a measured load applied 
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without any ball or other indenting tool. A simple 
jig is used for the purpose in any Brinell machine, 
and the widths of the indentations are measured in the 
usual manner. After the test, each of the contracting 
parties can carry away a permanent record of the 
result, since each end of the piece bears reliable indica- 
tions of both strength and toughness. The proposal 
is of interest because it represents, probably, the 
utmost simplicity attainable in serviceable mechanical 
testing. 

The tensile test, nevertheless, in spite of many 
similar proposals, still remains the main source of 
confidence in structural steel and steelwork; and the 
ultimate tensile strength is employed more commonly 
than any other property of steel in calculating factors 
of safety in structures. 

In machine design, on the other hand, particularly 
when alloyed steels are used, an alternative basis of 
design is often sought in the elastic-limit, the limit of 
proportionality, proof-stress or endurance limit. When 
weight must be cut down to a minimum, one or other 
of these is frequently employed in the belief—not 
always supported by experience—that factors of safety 
calculated on such a basis afford more reliable indica- 
tions of the margin of safety actually available. 

In structural practice, likewise, the limit of propor- 
tionality is occasionally specified for proving tests 
and used as the basis of design, and among other 
consequences of this policy is the introduction of 
“high elastic-limit steel,” in which the ratio between 
the elastic-limit and the ultimate tensile strength is 
somewhat higher than in ordinary mild steels. 


Two great objections to the use of the limit of | 


proportionality in specifications and calculations 
relative to mild steel are, (1) the cost and delay 


The values quoted by different observers are liable 
to vary widely. 

The tensile yield point, frequently specified and 
readily measured, is more satisfactory, and is regarded 
by many designers as a serviceable basis for the 
calculation of factors of safety. 

The current specification of the tensile yield point, 
given in British Standard Specification 56-1911, 
re-issued in 1929, is as follows :—‘‘ The Yield Point 
is the point where the extension of the bar increases 
without increase of load” ; and a “ Practical Definition 
of Yield Point’ is added to the above as follows :— 
“The Yield Point is the load per square inch at which 
a distinctly visible increase occurs in the distance 
between gauge points on the test-piece, observed by 
using dividers after removal of load; or at which, 
when the load is increased at a moderately fast rate, 
there is a distinct drop of the testing machine lever or, 
in hydraulic machines, of the gauge finger.” 

The yield-point value determined in this way suffers 
from two distinct but closely related disadvantages : 
(1) The values observed in pieces cut from one and the 
same sample of tolerably uniform material vary 
according to the manner of testing, being affected 
in particular by the shape of the test-piece and the 
speed of loading. It is true that the values recorded 
in regular proving-house practice may be tolerably 
uniform; but much higher values are found when 
reasonable precautions are observed with greater 


|eare. (2) The working stress at which yield starts 


and continues to spread in the same mild steel, when 
it is used in members of structures, is found to be less 
than the tensile yield-point value reported from 
proving houses, and much less than the higher values 
that result from more careful tensile tests. 

The admission of such uncertainties into calculations 
intended as the basis of design of important structures 
is clearly undesirable, but has been tolerated in the 
past because such calculations have necessarily included 
other sources of still greater uncertainty calling for 
high factors of safety. Although a reasonable factor 
of safety corresponding to a real margin of safety is, 
of course, necessary, and must so remain, the use of 
unduly high factors tends to operate uneconomically 
in restraint of trade. For this important reason, 
avoidable sources of uncertainty should be rejected 
wherever reasonably possible. As a means to this 
end, likely to have far-reaching effects, particularly 
in the design of welded structures, the specification 
and more general measurement and application of 
the so-called lower yield point is strongly recommended 
for the consideration of steel makers and designers of 
structural steelwork. 

Specification and Measurement of the Lower Yield 
Point.—A draft of the specification now recommended 
is as follows :—After yield has commenced in a tensile 
test on a standard piece (comprising a portion that 
is tolerably uniform in section), and before it has spread 
along the whole of the portion of uniform section, 
the load shall be readjusted in value (being reduced if 
necessary) so that yield can be seen to be spreading 
gradually along the uniform portion while the machine 
continues to elongate the piece slowly (at a rate 
not exceeding 1% per minute). The stress value 
deduced by dividing the readjusted load by the initial 
cross-sectional area of the uniform portion of the test- 
piece shall be known as the lower yield point. 

The use of this specification involves little delay 
in testing and no additional apparatus beyond that 
used in current practice. If the testing machine is 
of the hydraulic type that indicates the load on a 
pressure gauge, we have to read the value at which 
the index stands steadily for a period after indicating 
the ordinary yield point ; or if the machine is provided 
with a weighing lever, we have to run back the load 
after the piece starts to yield, and rebalance the load 
while the piece extends slowly and yield is seen running 
up the length of the test-piece. In either case the read- 
ing can be taken expeditiously after a very little 
practice ; and, if desired, the rest of the test can be 
speeded up after the reading has been taken. 

The utilitarian, but none the less scientific, principle 
that prompts the measurement of the lower yield 


| point in mild steel is explained with the aid of Fig. 2. 


involved in the measurement, which requires the use | 


of a sensitive instrument, and (2) the uncertainty of | 5 
| probably report a somewhat higher limit of propor- 


the resulting value, which depends on method and skill. 





* Paper read before Section G of the British Association 
at Aberdeen on Wednesday, September 12, 1934. 


In this diagram, a number of contrasts are illustrated 
by means of hypothetical load-elongation diagrams 
corresponding to tests carried out by different methods, 
on pieces cut from one and the same sample of mild steel. 
The five graphs may be regarded, and will be described, 
as results obtained by five different groups of individuals 
trained in different ways. Group I, using a sensitive 
extensometer with due care, but in a machine that tends 
to bend the test-piece slightly, may report a very low 
limit of proportionality P, followed by the yield point 
Y. Group II, using a similar extensometer in a machine 
that pulls straight, and a test-piece formed with sharp 
shoulders or heavily marked with centre punch, will 


tionality P,, followed by the same yield point Y. 
Group III, from a works proving house, will report 
the yield point at a higher value Y, followed by the 
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familiar ‘* drop of the beam,’ 
limit of proportionality or lower yield point Y. 


’ but will not measure either | 
Croup | the lower yield point has been appreciated, although 


LV, using an extensometer on a test-piece of fair shape | 
without unduly severe centre-punch marks, usually | 
find that the limit of proportionality P, and yield | 


both higher than the values commonly 
exercising all the precautions 


point Y, are 
reported ; and Group V, 
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On the Continent also, the technical importance of | 


no standard specification has yet been adopted. In 
the course of a long and eminent career, Professor Carl 
von Bach repeatedly called attention to the serviceable 
character of the lower yield point and showed, inter alia, 
that one and the same quality of mild steel rolled into 
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the high primary value 
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more closely 


related 





to 


physical science, and that the lower value is no more 
than a statistical mean resulting from complex actions ; 
but the practical man will be wise to place his con- 
fidence in the lower value that remains after yield has 


can be realised only 


occasionally 
































rather than in the high primary value that 
in very favourable 









































































and care observed by Dr. J. G. Docherty and F. W. | sections of different shapes, e.g., rounds and I-beams, | circumstances before yield starts. It does not 
Thorne in their « x periments carried out at Greenwich, | would give nearly the same lower yield-point values,| appear that the “drop of beam” yield point is 
and described in their paper contributed in 1932 | although the “ drop of beam ” values might vary more reliably serviceable, except as a rough approxima 
to the report from the Committee appointed by British widely, erroneously suggesting greater working strength | tion, usually somewhat greater than the lower yield 
Association. Section G. will find that the iimit of|in the round sections. In a contribution to the | point. 
} 
| 
| 
| 
| 
Ll 
PUES Se PTS 7 rr Tew. 
| 
| 
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Fig 3. Fig. 4 
proportionality and yield point, P and Y occur Fig.5 (a) Fig.6 - 
simultaneously at a stress that is frequently quite as -_" ig-¥. Tensi f 
high as, or even higher than, the ultimate tensile LF ee 
strength of the mild steel. ‘ ls (a) “ ‘ 
Thus the values of the limit of proportionality a Compression 
reported by observers using different current methods F' $ 
may vary as widely as 3 to 1 ratio; and even the! Ky 56 'S 
yield points may vary as widely as 3 to 2 ratio, although 3 
such wide ranges are unusual, requiring great care for a 
the determination of the higher and more reliable| Lé iF! 
values These divergences are in no wise due to eS 
variations in quality in the steel; and all five groups) }3 §& 
of individuals, if they decide to measure the lower! "= & 
yield point, will report one and the same value Y as in ay 
dicated by the converging graphs sketched in the diagram ar hookes o ’ > 3 “wooln. P 
Figs. 3 and 4 illustrate load-elongation diagrams, 5) es et == ———4 , 
recorded by means of Dalby photographic instruments > BR Ins.o5 0 O05 10  t5Inches 
kindly lent for the purpose by the Research Depart @ 
ment, Woolwich. The two graphs in Fig. 3 were given 
by identical test-pieces of the same mild steel tested with 
the same rate of straining, viz., 0-Ol in. per minute on Deflection oo = — Deflection —_—— 
}-in. gauge length, and differ only in respect that one| © | adie STRESS \STRIBUTION 
shows the whole of the process of Aedhor 2 to fracture, pt perConel. (d) REE LOAD F (d) Deck 
while the other shows on a magnified scale only the GIVING MBF OY (b) 
elastic line and about one-third of the extension that Ps IVING M'8 F Y 7 , 
occurs immediately afterwards while yield spreads (b) } ( j 
gradually along the length of the test piece. In the i \ / -16-9 eesaageeasesnesenee Se 
first graph, although less evidently than in several other 7 ] \ 4C { Tons per Sq-In>, 
diagrams, the resistance appears to vary jerkily a é oe t A ] 
during = the period in which the strain spreads i: 2 L=48 a } al | ( 1 | 
up the length, giving the impression that the lower acre (c) Sa y 4 P (\| A : 
. hl . = 4 ¥ | 
i, aa segs een, mare no Gotnak value. The magnified J STRESS DJSTRIBUTION Eel x 
diagram shows however, that the resistance varies .-—— GIVING M"2aF" i 
only gradually during this stage, the range of variation ) (e) +Y_ } 
being, in fact, no more than reasonably may be anti “an "sd | : —— | 
cipated as between different parts of the same plate \ THT ; E | U y a 
» ) | ios 
separated by distances within the 5-in. length { E STRESS DISTRIBUTION d E 
In this steel, tested in this manner in Dalby test { ah Y ) ic GIVING LOAD MAX. 
: + . (TENSION TEST) 
pieces turned with standard collars, the “* drop of beam Weld Size... O-22 Inch Fill \ i (c) 
vield point appears to he 5 per cent. to 8 per cent esse) O-22 inch Fulet } —y 
higher than the lower yield point, and the latter varies =¥ ENGINEERING” 
about 3 per cent. with speed within the range of 20: 1 
ratio investigated. Still lower values were observed | Festgabe issued in 1927, in commemoration of the a 
when loading was discontinued to allow the strain to| 80th birthday of this great pioneer in engineering | | })\ 
creep at exceedingly low rates, and somewhat higher | science, Dr. Ing. Max Moser expresses an opinion as| | 'j || 
values were observed at still higher rates of straining | follows : An Stelle der oberen Streckgrenze ist die 


ipplied for short intervals during the course of elonga 


tion 

The variation 
speed f 
points of view 
introdu 
upper 


value with 
two distinct 


of the lower yield-point 
elongation is important from 
In the first place, it necessitates the 
into the specification of a clause stating 
limit to the rate of straining that should be 
used in the test; and in the second place, 
of technical a safeguard 
unduly rapid elongation under severe loads applied for 
the variation of value 
require special investigation ; but for 
nearly all ordinary applications in practice, it appears 
sufficient that the lower yield-point value should be 
ascertained at some conveniently slow rate of straining, 
slightly slower than the rates at present regarded ¢ 
acceptable (s a rough general rule, it appears that 


etion 
an 
it 18 In some 
Cases 


importance as against 


only brief periods In such cases, 


with speed may 


the effect of speed upon the lower yield point is nearly 
the 


same as upon the ultimate tensile strength. 





als die Streckgrenze schlechthin 
bestimmen. D.I.N. 1602 ist 
Jeder Zugversuch is so 


untere Streckgrenze 
einzufiihren und zu 
entsprechend umzuandern. 


durchzufiihren dass man die untere Streckgrenze 
einwandfrei erkennen kann.” 
Although the present writer does not urge the 


immediate substitution of the lower yield point in lieu 
of the higher or drop-of-beam value in specifications, 
he would not oppose such a proposal. In the mean- 
time, however, it would appear sufficient and very 
desirable that a specification for the lower yield point 


should be included with other standard definitions, so 
that it may be available for the use of those who 
desire to use it 

It would be unfortunate if the high primary yield 


point, so clearly revealed in the experiments described 
by Doche rtv Thorne, were either regarded as a 
practical measure of the strength of the material or 
wholly disregarded as impractical. It may that 


and 


be 
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Yield Point in Calcula 


tions.—The qualities that render the lower yie ‘id point 


as a test vaiue, 


seTVICe able 


immune from the 


manifold 


difficulties that beset the limit of proportionality and 
the high primary yield point, render it also service able 


as a basis of calculation in practice, 


at least in circum- 


stances such that the steel is liable to yield in the event 


of overload. 
that the 
advantage 


lower yield point in other 
over the ultimate 


cases 


tensile 


On the other hand, it must be admitted 
offers 
strength as now 


no 
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generally employed with a correspondingly higher 
factor of safety. 

In other cases again, the use of the lower yield point 
may be misleading. When the design is governed by 
liability to fatigue cracking, the ultimate tensile 
strength appears preferable as a basis of design, 
although even the ultimate affords no reliable sub- 
stitute for the results of a full investigation of fatigue 
under different cycles of stress, including pulsating, 
as well as alternating and bending stresses. A number 
of structural steels have now been thoroughly investi- 
gated in fatigue ; and it is found that the safe conditions 


~~ 


yield point can be used with confidence as the optimum 
strength available. In different cases, according to 
the method of construction employed, different factors 
of safety must still be employed, not only to provide 
a real margin of strength for occasional overload, but 
also because the optimum strength calculated in a 
simple manner may not actually be available in all 
cases. The factors required for this purpose, how- 
ever, differ from those in general use in respect that 
suitable values are more readily assigned after tests 
have been made on members constructed in the 
different ways in question. Different factors, for 
example, are doubtless 
required for rolled sec- 











of loading are at most only remotely related to the 
yield point. 

Even when yield alone is in question, and where the 
danger of fatigue does not arise, it is occasionally 
desirable to take account of the high primary yield 
point as well as the lower yield point, to obtain reliable, 
estimates of strength in accordance with results of 
careful tests. Such cases arise in the design of machine 
parts, with smooth contours finished with care—in 
other words, when the precautions required to reveal 
the high primary value in a tensile test are observed 
likewise when the steel is used in service. In a series 
of investigations carried out in King’s College, London, 
and described in 1932 in a contribution to the report 
of the Committee appointed by British Association, 
Section G, Professor Gilbert Cook showed that the 
plastic resistance of parts subjected to torsion, bending 
or internal pressure, depends on the values of both 
primary and lower yield points; and demonstrated, 
further, the validity of the limiting shear-stress rule for 
action of complex stresses acting in more than one 
direction in the metal. But even in machine parts 
formed and finished with due caie, the additional 
strength corresponding to the higher yield point may 
be lost in part if the smooth contour is accidentally 
or otherwise indented. In such cases, therefore, the 
lower strength corresponding to the lower yield point 


may be adopted with advantage as a more conservative | 


basis of calculation that leaves a margin of safety 
sufficient to cover a variety of accidental injuries. 

In structural work, in which plates and rolled sections 
are used with ordinary surfaces, and minor irre- 
gularities of profile are necessarily present, the lower 





tions of symmetrical and 
unsymmetrical section, 
because the stresses are 
commonly distributed in 
widely different ways in 
such cases. One of the 
more notable advan- 
tages of welded mild 
steel structures, as com- 
pared with riveted, is to 
be found in the greater 
facility for the use of 
symmetrical sections 
that require relatively 
lower factors of safety 
to cover this source of 
uncertainty. 

The lower yield point 
is most serviceable as a 
basis of design when the 
method of construction 
is such that relatively 
large volumes of metal, 
as in the flanges of 
symmetrical beams, are 
subject to nearly uni- 
form distributions of 
stress. In such cases the 
actual limiting bending 
moment can be calcu- 
lated in terms of the 
lower yield point, and 
only small factors of 
safety are required to 
cover uncertainties of 
the kind indicated above. 

In beams constructed 
of rolled sections and/or 
plates, two distinct 
limiting values can be 





point for the mild steel, 
these two limiting values 
corresponding approxi- 
mately to two definitely 
recognisable stages in 
the plastic deformation 
of the beam. The first 
value, calculated by 
formule already long in 
general use, corresponds 
tothe familiar hypothesis 
|} that the metal behaves elastically in the beam, at 
|least up to the stage at which the lower-yield-point 
— Y is reached by the stresses on the upper or 
|lower surfaces of the flanges. The limiting bending 
|moment is then M’ = Y.Z, where Z denotes the 
| so-called “modulus” of the section. When a beam 
is loaded and guided in such a manner that the stresses 
and strains are indeed proportional to the distances 
above or below the level of the centroid of area of the 
section, it is found that yield indeed commences when 
the bending moment reaches this limiting value M’; 
but if the beam is unsymmetrical in section (as a 
channel), or is otherwise loaded or guided so that it 
warps under load, yield will commence at an earlier 


limiting value for the bending moment in a beam gives 
a decidedly higher value M’. This second method 
is based on an alternative hypothesis, viz., that yield 
has commenced and has spread up and down the 
section of the web in such a manner that all the metal 
on one side of the centroid is exerting a tensile stress 
equal to Y, while all the metal on the opposite side is 
exerting an equal compressive stress. This second 
method of calculation is occasionally serviceable, 
giving an indication of the bending moment required 
to cause calamitous deformation. Its application is 
illustrated later in relation to tests on a rolled section. 
The first of these two methods is undoubtedly the 
simpler and more serviceable as well as the more 
|familiar. When it is employed, working stresses are 
|calculated by familiar methods and the factor of 
|safety is defined as the value of the ratio (lower yield 





stage of loading. A second method of estimating a | 


Application of the Lower Yield Point in Design of 
Welded Beams.—From time to time tests have been 
carried out in the Royal Naval College, Greenwich, 
to ascertain the reliable working strength of riveted 
and welded beams with different forms of joints, and 
the results have been compared with estimated values 
calculated in different ways. It is proposed now 
briefly to refer to three such tests carried out by C, H. 
Penwill, C. E. Sherwin, and A. J. T. Gibbons, R.C.N.C., 
and by Mr. H. J. Tabb. These and a number of other 
tests are described in two papers contributed in 1933 
and 1934 to the Institution of Naval Architects. 

Fig. 5 illustrates the results of two bending tests 
on straight beams of rolled mild steel I-section, 4 in. 
by 3 in., weighing 9-4 lb. per foot. The first piece 
was a simple straight length of the rolled section, and 
the second was built up of two shorter lengths, fillet- 
welded to opposite sides of a }-in. plate at mid-span. 
The object of the tests was to find the effect of the weld 
on the limiting safe load judged by plastic deformation. 

The test loads were applied at mid-span, on the 
upper edge of the vertical plate in the second case ; 
and the deflections were measured by dial gauge below 
the beam at mid-span. The illustration shows the 
method of loading and measurement, the form of the 
welded joint, the forms of the load-deflection graphs and 
also two hypothetical stress distribution graphs corre- 
sponding to the two methods employed for calculating 
the limiting safe loads in terms of the lower yield point 
of the mild steel. 

The load-deflection graphs appear nearly alike for 
the two beams, indicating that the weld arranged in 
this way has little influence on the strength of the 
rolled section. Nevertheless, probably on account of 
contraction stresses induced in the rolled sections by 
the cooling of the weld, traces of permanent strain can 
be detected at somewhat lower loads than in the 
simple beam. 

As the load-deflection graphs, as is usual in tests on 
structures, are rounded in profile, showing no sudden 
breakaway from the elastic line that affords a close 
approximation in the earlier stage of the test, certain 
construction lines, shown dotted, have been drawn 
to identify particular stages in the progress of yield 
beyond the limit of approximate proportionality 
marked with the symbol P. The points Q mark the 
stage at which the slope of the graph has fallen to 
two-thirds of that of the initial elastic line, and may 
be compared with the “ Johnson” limit occasionally 
used in a similar manner in reference to tests on 
hardened and tempered steels. The points R mark 
a later stage at which the deflection is one-half greater 
than it would have been if proportionality had been 
maintained up to this load ; and the points 8 mark the 





calculated for the bend- | stage at which the permanent strain reaches 0-2 per 
ing moment in terms of | cent. of the span of the beam. The loads observed at 
the same lower yield | these several stages are tabulated below in comparison 


| with two calculated values, F’ and F’, estimated in 
different ways in terms of the lower yield point. 


Table of Loads, in Lb. 











— | F’. | Q | R. | 8 | yr. 
Unwelded beam. ./| 11,670 11,200] 12,000) 14,000) 14,100) 14,480 
Welded beam - +| 11,670 on 11,050) 14,450| 14,450) 14,480 

















It is clear that the P and Q values, occurring in the 
early stage of yield, approximate to the first calculated 
value, while the R and § values, occurring later, when 
the deflection was nearly 1s in. on the 48-in. span, 
approximate to the second calculated value. 

The F’ value was calculated on the familiar hypothesis 
that the metal behaves elastically until the stress 
reaches the lower yield point value Y ; thus the limiting 
bending moment is 

M = Y.Z = xt 
: Dp 
and the corresponding load on the middle of the span 
Lis 
M’ 
(L/4) 

The F” value was estimated by the alternative 
hypothesis, that yield is proceeding and has reached 
such a stage that all the metal at mid-section above 
the level of the centroid is subject to uniform com- 
pression Y, while all the metal below the centroid is 
subject to uniform tension equal to the lower yield 
point Y. Thus 


F’ = 


In the case of the particular section used, the ratio 





point)/(calculated working stress). 





between the two estimated loads is 1-24. 
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Tensile test pieces cut from the flanges of other 
pieces of this rolled section gave lower-yield-point 
values ranging from 16-7 tons to 17-3 tons per square 
inch, according to the location. The mean value 16-9 
was therefore adopted as the basis of calculation, 
giving the two values F’ and F” quoted in the Table 
and marked in the diagram. 

The conclusions drawn from these comparative tests 
may be summarised as follows :—The results are nearly 
alike for the welded and unwelded beams. Slight but 
definite traces of yield, perceived before the calculated 
load F’ was reached, may be attributed, in the unwelded 
beam to local concentrations of load on the flanges ; or 
in the welded beam to contraction stresses. In both 


cases, Liiders or Hartmann lines appear on the surface | 


of the flanges when the stress reaches the lower yield 
point, corresponding to the load F’. 
increase rapidly when the load approaches the second 
calculated value F’. 

In view of these results, it appears that the limiting 
bending moment M’ Y.Z, so readily calculable by 
familiar formula, is reliably serviceable alike for welded 
and for unwelded beams of symmetrical section. In 
the case of riveted connections between channels or 
other unsymmetrical sections, factors of safety would 
doubtless be required to cover the effect of the dis- 
symmetry. 

Figs. 6 and 7 illustrate a test on an electrically-welded 
joint of more elaborate design corresponding to a 
connection between }-in. deck and side-plating stiffened 
by 3-in. and 6-in, deep Tee-sections, weighing 8-3 |b. 
per foot-run. Such deep Tees are not at present stan- 
dard in the trade, but were used in this experiment in 
order to study possibilities for future practice. The joint 
Fig. 6(d) was welded with Quasi-Arc mild-steel electrodes, 
used under practical conditions in a shipyard, over- 
head and vertical seams being welded by appropriate 
methods on site, on the assumption that methods of 
fabrication " might not be applicable. In accordance 
with principles that have been given in detail in another 
paper, two small reinforcing plates were welded between 
the deck-plate and the flange of its stiffener above the 
side-frame. In such a joint, the practical limit of 
strength is determined solely by yield in the rolled 
section, and not at all by the strength of the welded 
seams unless these be substantially lighter than in 
current practice. 

The diagram, Fig. 6(¢), shows the method of testing 
the joint by means of auxiliary arms. The applied 
forces produce tension, shear and bending moment in 
the sections marked XX. The deflections were 
measured by dial gauges arranged on the line of pull, 
and the progress of yield in the metal was revealed by 
means of a layer of resin melted on to the black surface 
of the rolled sections and plates. 

In the Table that follows, the load F’ represents the 
caleulated force required to produce a tensile stress 
equal to the lower yield point Y in the rolled steel 
adjacent to the inner corner of the joint on the section 


XX. This load is given by a familiar formula, viz. : 
. ,(0°707 . L 0-707 H 
vilarialh ‘gr. z) 


in which L denotes the overhang of the load line from 
the corner, and H is the distance of the section centroid 
from the same corner. 


Table of Loads, in Lb 


F’. P Q. R. 5S. Maximum. 
0,500 4,000 9,500 2,950 11,650 17,820 
Traces of permanent strain were observed under 


moderate loads from 4,000 Ib. upwards to 9,000, but 
the form of the grapn supports the view that these, 
which would have been overlooked if the test had not 
been made with extreme care, are of little or no 
practical importance. Resin started to flake off the 
metal when the load reached 9,000 Ib., which is little 
short of the calculated value F’, and the Q limit 
coincides with F’. The S limit employed in this case 
corresponds to 0-1 per cent. of the leverage L to the 
load line. 

At 16,400 Ib., when the deflection was 3-2 in., resin 
started to flake off the outer surfaces of the deck and 
side plates, indicating that these were now starting to 
yield in compression, and at 16,540 Ib., flaking was 
observed on the important fillet-weld between the 
flanges of the stiffeners. At 17,820 Ib., a sharp click 
signalled a sudden increase of deflection with reduction 
of resistance, and it was found that the weld in the 
corner had parted. Straining was continued for a 
time to open the crack, and was stopped when the 


The deflections ' 


|matter contained in the steam are thrown against 


|The inclination of the serrations, together with this 


deflection had increased from 4-7 in. to 5 in., and the 


resistance had fallen to 8,800 Ib, 

Two small diagrams in Fig. 6 illustrate the distribu- 
tion of stress across the section X.X, first (6) when the 
load F acting elastically, produces the stress 
Y 


| discharge opening by the conical deflector plate shown 


16-9 tons per square inch as tension at the inner 
‘ 


[assumed to be acting in the plate, and greater stresses | 


| latter value corresponds to 23-1 tons per square inch 
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corner; and second, (c) when the maximum load has 
strained the whole section XX and the weld is just 
about to break. The object of the second diagram, 
which is based partly on observation and partly on 
hypothetical calculation, is to ascertain at !~ast approxi- 
mately the stress that actually fractured the weld. 
The distribution of flaking on the side-plate indicated 
that the neutral axis had been displaced during the 
progress of bending to a new position only slightly 
below the inner surface of the plate. Stresses equal to 
+ Y = 16-9 ton per square inch were therefore 


up to an unknown value f in the web and flange of the 
Tee-stiffener. Two simultaneous equations for total pull 
and total bending moment were formulated and solved 
to find (1) the location of the neutral axis 0-13 in. 
below the inner surface of the side-plate ; and (2) the 
maximum tensile stress in the flange, f = 24-7 tons 
per square inch. It is instructive to note that the 


across the measured “ throat” section of this “ over- 
head” weld, and it is considered that this stress, 
which exceeds the values commonly recommended for 
use in design with a large factor of safety, represents 
a highly satisfactory conclusion. It is hoped that this 
simple example may suffice to illustrate how methods 
of calculation, based upon the use of the lower yield 
point, may be applied to gain serviceable information 
in many directions in practice. 
(T'o be continued.) 











CENTRIFUGAL STEAM PURIFIER. 


Tue objectionable results arising from the presence 
of suspended moisture or dirt in steam leaving a 
boiler are well known to station engineers. They 
include a reduction in the efficiency of the super- 
heater, together with erosion of the tubes, reduced 
efficiency of the turbines or engines, and the possi- 
bility of damage to valves and other parts with which 
the steam comes into contact. A very efficient purifier, 
known as the Hopkinson Moynan, was introduced 
some little time ago by Messrs. Hopkinsons, Limited, 
of Huddersfield. This purifier, which works on the 
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centrifugal principle, has been found effective not only 
in removing moisture from the steam as it leaves the 
boiler, but also in preventing dirt and sediment from 
passing into the steam pipe. In the standard design 
the apparatus is mounted inside the boiler just below 
the steam outlet. Where the outlet arrangements do 
not permit of the installation of a purifier with upward 
discharge, the model shown in the accompanying figure 
is used. The principle on which both designs operate 
will be clear from the drawing. It will be noticed that 
the steam enters the purifier at the top and imme- 
diately encounters helical vanes which produce a 
gyratory motion. As a result, water and all foreign 


the walls. The water and sediment are caught by 
inclined radial serrations on the walls, and are forced 
by the gyratory motion of the steam, assisted by 
gravity, down these serrations into the purifier sump. 


action, ensure a positive self-cleaning action, so that 
the purifier cannot become choked with sediment. 
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of the steam becomes a natural vortex. The deflector 
has curved radial grooves on its surface, which catch 
any traces of water or dirt remaining in the steam 
after leaving the vanes. As in the case of the serra- 
tions on the body, these grooves are self-cleaning. The 
water is returned from the sump to the boiler by the 
bronze foot valve shown in the figure. Should the 
water level in the boiler rise abnormally and cover this 
valve, it cannot be drawn into the purifier. The valve 
is designed for easy operation, and will return the 
water to the boilers under all conditions without choking. 
It is protected from surging effects by a shield. A 
drain pipe, shown leaving the bottom of the sump, is 
provided for the periodical removal of dirt and sludge. 
The pipes terminate in a valve on the exterior of the 
boiler door, and on this valve being opened, the sludge 
is blown out by the steam pressure. Two sizes of 
purifier are made, having outlet approximately 34 in. 
by 5 in. and 4} in. by 6% in. If greater capacity is 
required than is provided by the larger size, two or 
more units can be mounted in parallel on a manifold. 
Purifiers of similar design for mounting in horizontal 
or vertical pipe lines are also available. 








THE CENTENARY OF LLOYD'S 
REGISTER. 


In the city of London are many institutions bearing 
the names of men connected with their foundation, 
but of them all none have a wider reputation or play 
a more vital part in the practical affairs of the world 
than the great corporation known as “ Lloyd’s,” which 
is principally concerned with marine insurance, and 
the important ship classification society known as 
Lloyd’s Register of Shipping. Both institutions had 
their birth in the coffee house started by Edward 
Lloyd in the reign of James II, in which the under- 
writers used to meet. It was in the interest of the 
underwriters that the first confidential lists of ships, 
or Register Books, were compiled, and it was through 
the activities of underwriters that surveyors were first 
employed and ships classified. It was inevitable that 
with the passage of time there should be alterations in 
the systems of classification, and towards the end of 
the eighteenth century there were two Registers in 
existence, the Green Book, supported by underwriters, 
and a Red Book, established by shipowners. The 
existence of two independent registers was soon found 
to be inconvenient, and after considerable agitation, 
extending over a number of years, at last, in October, 
1834, Lloyds’ Register of Shipping was reconstituted 
on its present basis, and as an institution entirely 
separate from the parent institution of Lloyd’s. It 
was the centenary of this notable event in the history 
of the Society which was commemorated by the 
Centenary Dinner at the Savoy Hotel on October 
25, presided over by Sir George Higgins, Chairman 
of the Register, and attended by distinguished re- 
presentatives of the Board of Trade, the Air Ministry, 
the London Chamber of Commerce, the Chamber of 
Shipping of the United Kingdom and similar bodies. 
The chairman was also supported by a very large 
number of the members of the staff of Lloyd’s Register, 
both at home and abroad. 

Lloyd’s Register of Shipping has been described 
as a voluntary association of underwriters, ship- 
owners, shipbuilders and others existing for the 
purpose of surveying and classifying the shipping of 
the world. It receives no State aid, has no share- 
holders, and makes no profits, but provides a means of 
self-government for the shipping industry, and extends 
a beneficent control over 30,000,000 tons of shipping— 
practically half the world’s aggregate total. To-day 
it has no fewer than 400 surveyors on its staff, stationed 
at every important seaport in the world. Its history 
has been one of continued growth and usefulness, and 
the Right Hon. Walter Runciman, the President of the 
Board of Trade, when proposing the toast of “ Lloyd's 
Register of Shipping ” at the dinner, said, “‘ for many 
years Lloyd’s Register had classified more ships than 
all other classification societies in the world, and they 
had done so on an international basis which had given 
uniformity to the trade they served so well. They 
had standardised the basis of material and design, and 
they had made a contribution to the safety of travel 
which could not have been made by any other means. 
There were many other speches during the evening, 
Sir Stephen Demetriadi, President of the London 
Chamber of Commerce, proposing the toast, “ Shipping, 
Shipbuilding and Engineering,” and Mr. A. L. Sturge 
proposing that of “‘ The Overseas National Committees 
of Lloyd’s Register of Shipping.” This was replied to 
by Mr. Georges Philippar, of France, Dr. Hugo Hammar, 
of Sweden, and Mr. J. R. Wierdsma, of Holland, the 
chairmen of the committees in their respective coun- 





On leaving the vanes, the steam continues its 
gyratory motion, but is deflected upwards into the 





in the figure. The change in direction does not involve 
any sudden alteration in flow, as the gyratory motion 








tries. The Society, we learn, has a centenary edition 
of the Annuals of Lloyd’s Register in the press, which 
will contain a wealth of information anent the develop- 
ment of merchant shipping from the days of the wooden 
ship to the launch of the Queen Mary. 
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LABOUR NOTES. 


In a memorandum issued by the executive com- 
mittee of the National Federation of Professional 
Workers, it is declared to be “ vitally important ” not 
only that non-manual workers “should receive full 
recognition of their place in industry, but that their 
co-operation should be secured because of its import- 
ance as a factor in the easier introduction of industrial 
changes.” In the opinion of the committee it is 
essential that the administrative and technical em- 
ployees should be adequately represented on all such 
bodies as works councils, administrative boards and 
directorates, which may be set up under any new 
form of control. Such representation should come 
through the appropriate trade unions. 


Another memorandum issued by the Federation 
deals with the subject of unemployment. ‘“ We are 
of the opinion,”’ the committee say, “ that the elimi- 
nation of unemployment can be achieved only in a 
radical economic change, and that the salary-earner 
must join his industrial and political forces with those 
of the wage-earner, and use them for the reorganisa- 
tion of industry on the basis of production for con- 
sumption, rather than of production of commodities 
as a means to the production of private profits.” 
Measures advocated include the extension of the scope 
of the National Unemployment Insurance Act to cover 
all workers earning 5001. a year or less; a shorter 
working week without reduction of salary scales ; 
compensation for loss of employment ; the progressive 
raising of the school-leaving age ; and the lowering of 
the qualifying age for national old-age pensions. 





Mr. Alexander Ramsay, M.P., who has been appointed 
director of the Engineering and Allied Employers’ 
National Federation, has been chairman of the Manage- 
ment Board of the Engineering and Allied Employers’ 
Association (Birmingham, Wolverhampton, and Staf- 
ford District) since 1921. He was born in Perthshire 
and received his early engineering training in Lanark- 
shire. At the age of 19 he came to England, and 
served as a junior draughtsman with Messrs. Ruston 
and Proctor (now Messrs. Ruston and Hornsby, 
Limited). After occupying various managerial posi- 
tions in that undertaking, he eventually became a 
director of the company. He is at present chairman 
of Messrs. The Enfield Cycle Company, Limited, and 
also chairman of the West Midlands Area Committee of 
the Federation of British Industries. Mr. Ramsay has 
played a considerable part in the commercial life of the 
Midlands and is regarded as an authority on industrial 
economics. He is the author of several books and a 
speaker of distinction. 

The National Union of General and Municipal 
Workers has accepted the offer of the Chemical 
Employers’ Association to establish a base rate of 
ls. O§d. an hour for day labourers and 1s. 24d. for 
shift workers, and a 5 per cent. increase for piece 
workers, with proportionate increases to women and 
youths. The advances will not affect the chemical 
workers employed by Imperial Chemical Industries, 
Limited, who already receive these rates of pay. 





An analysis of reports covering 50,574 temporary 
injuries at mines and quarries which have participated 
during the past nine years (1925-33) in the National 
Safety Competition conducted by the Demigraphical 
Division of the Health and Safety Branch of the 
United States Bureau of Mines, shows that the average 
injury to the mine or quarry worker disabled the 
employee for 21 days. This figure, it is pointed out, 
indicates the average “‘ healing period,”’ or the average 
number of days required for the employee to recover 
sufficiently to resume his work. The average duration 
of disability varied for different types of operations. 
Eighteen days was the average for men injured by 
accidents at quarries and open-cut mines. Similar 
averages for men injured in, or around, underground 
mines were: Anthracite mines, 18 days ; mines pro- 
ducing metallic ores, 20 days; mines producing non- 
metallic minerals other than coal, 21 days ; bituminous 
coal mines, 25 days. The reports upon which the 
analysis was based related to temporary injuries only, 
that is, injuries that did not cause death or permanent 
disability, but resulted in disability for more than the 
remainder of the day on which the accident occurred. 
The average of 21 days of disability per injury is 
officially regarded as a general index of the extent to 
which man-power is wasted by accidents in the mineral 
industry, and of the economic and social saving possible 
of eens by well-directed accident-prevention 
work, 





_ Addressing the annual convention of the New York 
State Federation of Labour, Mr. Elmer F. Andrews, 
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the Industrial Commissioner of New York State, 
suggested that the time might have arrived for an 
amendment to the compulsory State Workmen's 
Compensation Law that would exclude private in- 
surance carriers from underwriting that form of 
insurance. On the ground that a law distinctly social 
and mandatory in principle should not be an instru- 
ment for the promotion of excess profits among insur- 
ance companies, he declared that the State Insurance 
Fund should be the sole unit for underwriting work- 
men’s compensation. While all private insurance 
carriers would be excluded from business in the com- 
pensation field, private employers who had _ been 
acting as self-insurers would be exempt from the 
exclusion. This group, numbering about 450, were, 
he said, the most liberal in their attitude towards 
safeguarding the health and safety of their workers. 








Naturally, the American International Association 
of Machinists is perturbed at the American 
Federation of Labour’s pronouncement in favour of 
Industrial Unionism. It claims that ‘no change in 
| the form or character of the present craft unions can 
be made without destroying the very foundation on 
which the A.F. of L. was erected.” In the Machinists 
Monthly Journal for October, the editor says :—‘* There 
are some who believe that the organisation of the 
workers, regardless of the character of the union in 
which they find membership, transcends the importance 
of maintaining interest in our present trade union 
structure. These persons are apparently convinced 
that the workers can more easily be organised by 
industries than in craft unions. We cannot subscribe 
to any such doctrine. The LA. of M., with its proud 
record of achievement, is not ready to dig its own 
grave. Its members are employed in nearly every 
known industry, and, under the banner of the I.A. of M., 
machinists have, during the past forty-five years, 
moved steadily forward and upward.” 


The Swedish Economic Review states that during 
the second quarter of the current year, the labour 
market showed a further improvement, partly of a 
seasonal nature, the figure calculated by the Royal 
Social Board rising to 3-55 from 3-24 during the first 
quarter and 2-69 for the corresponding period of the 
preceding year. The figure 5, it may be explained, 
indicates a very good state of employment, the figure 4, 
a good state, the figure 3, a moderately good state, the 
figure 2, a poor state, and the figure 1, a bad state. 
The latest figure recorded is stated to be the highest for 
a long time ; it exceeds even the corresponding figures 
for 1928 and 1929. The market for iron and steel, 
and also that for engineering products, has been 
stimulated by the resumption of building activities. 
Overtime has been resorted to extensively, especially 
in engineering, and in many places it has been difficult 
to obtain a sufficient number of skilled workers. On 
the other hand, there has been a considerable surplus of 
less qualified labour. 





At its recent meeting, the Governing Body of the 
International Labour Organisation had before it 
certain proposals by Mr. de Michelis for extending 
the scope of Conventions to all workers not at present 
covered by them. At present, large numbers of 
workers are not protected by any national or inter- 
national regulations, either because they belong to 
categories excepted from the provisions of Conven- 
tions, or because they belong to countries whose 
social legislation is inadequate or even non-existent. 
Mr, de Michelis wanted all possible steps taken to 
provide a minimum standard of protection for such 
workers. The first step might be to contemplate 
the adoption of an international measure of a general 
character, by which all States undertook to apply to 
all workers, without exception, at any rate the essen- 
tial principles of labour legislation which were laid 
down in Part XIII of the Treaty of Peace, and which 
all States Members had accepted. Owing to pressure 
of time, discussion of these proposals was postponed to 
the next Session of the Governing Body, which will 
open at Geneva on January 31, 1935. 





Lavora Fascista, the organ of the Italian National 
Confederation of Labour, says :—‘ Although at the 
Eighteenth Session of the International Labour Con- 
ference the Italian initiative in favour of the forty- 
hour week failed, the Italian workers are firmly decided 
to do all they can to obtain results in the national 
field. It should be observed that on the industrial 
side it is admitted that a stricter regulation of over- 
time might lead to the employment of at least 20,000 
unemployed workers. The workers’ unions wish for 
a solution of the problem, not on general and superficial 
lines, but of a concrete and definite nature, to be applied 
industry by industry, undertaking by undertaking. 
Sacrifices must be shared, and the employment of 
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more labour as a result of reducing hours must not be 
looked upon as a cause of increase in the cost of pro- 
duction, but rather as a reason for reducing the margin 
of profit, even though the latter may have already 
undergone reductions.” 

The same periodical, quoted by the weekly organ 
of the International Labour Office at Geneva, states 
that the four-shift system has been introduced in the 
sugar industry of the Province of Ravenna, and has 
made it possible to give employment to 650 workers 
in addition to those mormally employed during the 
harvest season. Similarly, at Bologna, an Italian 
sugar firm has changed over from the three-shift to the 
four-shift system, and has thereby been enabled to 
employ nearly 100 additional workers. 

Industrial and Labour Information states that 
statistics recently published by the German Institute 
for Business Research show the percentages of unem- 
ployed persons which fall within certain age groups. 
The percentage between 18 and 25 years of age was 
13-8 (men 13, women 17-3) in June, 1934, as against 
22-8 (men 21-2, women 29) in June, 1933 ; the per- 
centage between 25 and 40 years was 45-6 (men 46-9, 
women 39-9) in June, 1934, as against 44-1 (men 45-2, 


women 39-6) in June, 1933; and that between 40 
and 60 years was 31-6 (men 32-4, women 28-3) in 


99 


June, 1934, as against 26-4 (men 27-5, women 22) in 
June, 1933. These figures show that up till the present 
young workers have been preferred to older workers, 
and that during the last year the fall in unemployment 
was much greater among young workers than among 
those over 25 years of age. 





The wages and conditions of service of various grades 
of railwaymen in South Africa have been appreciably 
improved, following an inquiry instituted by the 
Minister of Railways and Harbours. In the case of 
the artisan staff, the basic rate of 2s, 3d. per hour 
applicable to skilled artisans is to be improved to 
2s. 44d. per hour. Skilled labourers are to receive a 
proportionate increase in the hourly rates of pay, and 
incremental progression to the new maxima will be 
standardised at Id. per hour at ennual intervals. As 
regards drivers, firemen, guards and ticket examiners, 
the number of classes will be reduced and incremental 
progression will be accelerated. Similar measures will 
apply to the clerical staff, telegraphists, and audit 
inspectors. The scale for women stenographers, clerks 
and telephonists is to be revised, and the maximum 
for the highest class of work is to be 300/. per annum. 
Indentured engineering and transportation pupils are 
to receive a restoration of the old scales in operation 
prior to the depression (first year 235/., second year 
2821., third year 330/.). The nautical staff grading is 
to be improved in accordance with recommendations 
submitted by the Conciliation Board. 





The Monthly Review of the United States Department 
of Labour says that, between May 15 and June 15, 
359 establishments, in 58 industries, reported wage- 
rate increases averaging 9-8 per cent. and affecting 
53,366 employees. Six establishments reported de 
ereases which averaged 12-8 per cent. and affected 
193 workers. Forty-nine establishments in the canning 
and preserving industry reported increases which 
averaged 14-8 per cent. and affected 6,616 wage- 
earners. Twenty-eight establishments in the auto- 
mobile industry gave an average increase of 8-5 per 
cent. to 5,640 workers. In the paper and pulp industry, 
16 establishments reported an average increase of 
8 per cent. to 4,450 employees. An average increase 
of 10-1 per cent. was received by 3,326 workers in four 
shipbuilding establishments, while one of 12-3 per cent. 
was given to 2,846 employees in two establishments in 
the shirt and collar industry. Twenty-four foundries 
and machine shops reported wage-rate increases 
averaging 10-4 per cent. and affecting 2,664 workers, 
while two cane-sugar refineries gave an average increase 
of 6-3 per cent. to 2,474 wage-earners. Two thousand 
four hundred and thirty-three employees in the rayon 
industry, 2,200 in the cement industry, and 2,032 in 
the electrical machinery industry received average 
wage-rate increases of 2 per cent., 10-1 per cent., and 
5-8 per cent., respectively. Five industries (loco- 
motives ; newspapers and periodicals ; brass, bronze, 
and copper products ; rubber tyres and inner tubes ; 
and leather) showed average wage-rate increases 
ranging from 10 per cent. to 5-8 per cent. and affecting 
a total of 6,908 wage-earners. ‘Ihe increases reported 
in the remaining industries affected less than 1,000 
each. 








InstiroT10oN oF EvecrricaL Enorneers.—The Elec- 
trical Engineers’ Ball for 1935 will be held at Grosvenor 
House, Park-lane, London, W.1, on Friday, February 8, 
1935, the day after the annual dinner of the Institution 
of Electrical Engineers. Any surplus remaining after 
defraying the cost of the ball will be handed over to the 
Benevolent Fund of the Institution. 
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THE COLESHILL SEWAGE-DISPOSAL 
WORKS OF THE, BIRMINGHAM, 
TAME AND REA DISTRICT DRAIN- 
AGE BOARD. 

THE new sewage disposal works of the Birmingham, 
Tame and Rea District Drainage Board, which were 
formally inaugurated on Wednesday, October 24, 
comprise the first section of an important scheme, 
which has been designed to deal with an area of 24} / 
sq. miles on the eastern side of Birmingham, as well as | 
in the urban district of Solihull and in the rural district 
of Meriden, which lie, respectively, to the south-east 
and east of the city. The disposal works themselves are 
situated on land bordering the River Tame, near | 
Coleshill, and are connected with the areas served | 
by a trunk sewer, 7} miles long, to Lyndon End, as 
well as by subsidiary sewers. These sewers were 
designed by the City Engineer and Surveyor of Birming- 
ham, Mr. H. H. Humphries, C.B.E., M.Inst.C.E., and 
were constructed by labour employed direct by the 
Corporation. They are sufficiently large to carry 
six times the dry weather flow of a population of | 
335,000, though the present population of the area 
does not exceed 50,000. 

On the other hand, the design of the sewage- 
disposal works was entrusted to Mr. H. C, Whitehead, 
M.Inst.C.E., the engineer of the Birmingham, Tame 
and Rea District Drainage Board, with Mr. John D. 
Watson, M.Inst.C.E., as honorary consulting engineer. 
They have also been constructed by direct labour and 
have been laid out so that extension will be facilitated. 
At present, they comprise one unit, which is sufficiently 
large to deal with the sewage from a population of 
67,000 and a daily dry-weather flow of 2,000,000 gallons. 
As, however, expansion will be required shortly, 
the buildings, such as the power house and compressor | 
house, have been made large enough to accommodate 
two units, while the pump houses near the storm water 
tanks, and the sludge drying area, respectively, can 
house sufficient plant for the complete works. 

As the fall available between the sewer outlet and the 
river is limited, a departure has been made from the 
usual practice of the Board, and purification is effected 
without the use of percolating bacteria beds. On the 
other hand, as has already been successfully done at the 
Saltley and Yardley works, the gas evolved from 
the digestion of the sludge is to be used for generating 
all the power required. The secondary sedimentation 
and aeration tanks have also been designed to balance 
the unequal dry weather flow, so that the treated 
effluent is discharged at a uniform rate. Further, a 
special pre-aeration tank, which is supplied with excess 
activated sludge from the aeration tank proper, has 
been interposed between the primary and secondary 
sedimentation tanks, so as to flocculate the colloidal 
matter entering the latter. In this way, it is hoped | 
to secure more complete sedimentation in the secondary 
tanks, and this will enable the work necessary at the 
activated sludge plant to be reduced. 

On entering the works, the sewage, which is chiefly 
of a domestic character and of medium strength, 
passes through a screen consisting of bars placed 
34 in. apart and flows into a detritus tank, as shown in 
the diagram given in Fig. 1. This tank, which is of 
comparatively smal] dimensions, is divided into three 
parallel channels, through one or all of which the flow 
can be directed. Any detritus deposited gravitates 
towards the central channel, from which it is removed 
periodically by an electrically operated travelling 
dredger, manufactured by Messrs. 8S. S. Stott and 
Company, Limited, Haslingden. On leaving the tank, 
the water passes between two storm-water weirs, over 
which anything in excess of three times the dry-weather 
flow is led into a 54-in. cast-iron main and thence 
to the storm-water tanks. This main is large enough 
to carry the storm water from all the five units which 
will be ultimately installed, while the capacity of the 
storm-water tanks is equal to 12 hours dry-weather 
tlow. As also indicated in Fig. 1, the normal flow of 
sewage, after measurement, runs into three primary 
sedimentation tanks, with a total capacity of 4 hours 
dry-weather flow. Each of these tanks, a view of which 
appears in Fig. 3, opposite is 44 ft. diameter, and has 
a central inlet and a peripheral weir. The sludge 
deporited on the sloping floor is moved periodically 
by an electrically-operated rotary scraper to a central 
well, where it is consolidated before being pumped 
to the sludge-digestion tanks. 

The sewage passes from the primary sedimentation 
tanks to the pre-aeration tanks, where, as already 
mentioned, it is treated with activated sludge, and 
then flows to three secondary sedimentation tanks. 
Each of these tanks is 80 ft. long and 61 ft. 9 in. wide, 
and has a minimum total capacity of 8} hours and 
& maximum capacity of 11} hours dry-weather flow. 
They are so arranged that sewage can be impounded 
in them when the flow is greatest, thus enabling the 
flow through the aeration tanks to be maintained as 
nearly constant as possible. The aeration tanks, 
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which form the next step in the process, consist, as 
shown in Fig. 4, of nine channels, each of which is 
110 ft. long and 20 ft. wide, with a minimum capacity 
equal to 12 hours dry-weather flow. Each of these 
channels is equipped with four rows of compressed- 
air diffusers, which are supplied with air from four 
electrically-driven compressors. These compressors, 
which were manufactured by Messrs. Mirrlees, Bickerton 
and Day, Limited, Stockport, are of the crescent type, 
and are each capable of compressing 2,800 cub, ft. of 
free air per minute to a pressure of 8} lb. per square 
inch. The diffusers were supplied by Messrs. Activated 
Sludge, Limited, London, 8.W. The activated sludge 
formed in the aeration tanks is dealt with in three 
separating tanks with a total capacity equal to four 
hours dry-weather flow. Each of these tanks is 44 ft. 
diameter, and has a central inlet and a_peri- 
pheral weir. The upward flow through them is 
designed so that it will not exceed 9 ft. per hour at the 
maximum rate of treatment. The sludge deposited 
is moved towards the centre of the tank by an 
electrically-operated rotary scraper, which runs con- 
tinuously and flows thence by gravity into a well. It 
is collected from this well by centrifugal pumps and 
pumped into a system of gauging and control chambers, 
where it is divided into equal proportions for supplying 
the different sections of the aeration tanks. The 
effluent flows over the weirs of the separating tanks 
direct into the River Tame, as shown in the diagram. 
Returning to the sedimentation tanks, prior to the 
removal of the sludge, the top water is decanted by a 
centrifugal pump with a capacity of 1,600 gallons per 
miaute and the sludge is then pumped out to the 
digestion tanks at a maximum rate of 500 gallons per 
minute by a horizontal duplex double-acting pump, 
which is driven through a friction clutch by a two-speed 
electric motor. This pump, which was manufactured 
by Messrs. M. B. Wild and Company, Limited, Nechells, 
Birmingham, is installed with the decanting pump in a 
pump-house near the sedimentation tanks. At present 
there are eight digestion tanks, each of which is 
61 ft. 4 in. long, 31 ft. 4 in. wide, and 16 ft. deep below 
coping level. Five of these tanks are primary tanks 
in which the sludge will, it is estimated, be retained 
for about 50 days, during which time it will be digesting 





vigorously and evolving gas. In the secondary tanks, 
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where the action is merely that of extracting the 
bound water, the period of retention will be about 
31 days. During the winter the sludge will be main- 
tained at summer temperature by draining off alkaline 
water from the secondary digestion tanks, heating it 
by waste heat from the gas engines, and then releasing 
it to the primary digestion tanks. 

As shown diagrammatically in Fig. 2, each of the 
primary digestion tanks is provided with a gas collector, 
which is constructed of corrosion-resisting steel sheets 
and is 61 ft. long by 31 ft. wide. It is partly submerged 
in the sludge and rises or falls according to the quantity 
of gas inside it. The gas thus collected is utilised to 
supply two vertical four-cylinder gas engines, which 
were manufactured by Messrs. The National Gas and 
Oil Engine Company, Limited, Ashton-under-Lyne. 
Each of these engines is capable of developing 120 
brake horse-power when operating on sludge gas, but 
will be temporarily supplied with crude oil until the 
necessary gas is available from the digestion tanks. 
Each is coupled to an alternator, generating three- 
phase current at 400 volts and 50 cycles, and this 
provides a supply of electricity for driving the pumps 
and compressors. As will be clear from Fig. 2, the 
cooling water, on leaving the engines, is heated by the 
exhaust gases in a tubular heater. It then enters a 
heat exchanger, where its heat is imparted to the alka- 
line water, which, as already mentioned, is drawn from 
the digesting sludge. This water is used to convey the 
waste heat from the power station to the sludge in the 
digestion tanks. 

The contents of the storm-water tank, mentioned in 
an earlier part of the article, are returned for treatment 
as sewage by pumps which are installed in a pump- 
house situated between the digestion tanks and storm 
water tanks. The sludge from the storm-water tanks 
is pumped to the digestion tanks or to the drying 
beds on the opposite bank of the river. These beds 
are 4 acres in extent and are divided into }-acre plots. 
Any water which filters through the overlying ashes 
and sand to the under drainage system is pumped back 
to the outfall and treated as sewage. 








Propvuction or Mica in Canapa.—The production of 
mica in Canada totalled 944 tons in 1933, compared with 
309 tons in 1932. 
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ANNUALS AND REFERENCE BOOKS. |&ngineering contractor and all who work with him 


: b _o This is an apt description of the directory; it is 
Directory of Paper Makers.—The five principal | divided into numerous sections, in which are set out 
sections in the 58th annual issue, that for 1934, of the | alphabetical lists of the names and addresses of railway, 
Directory of Paper Makers of Great Britain and Ireland, | dock, bridge, dredging, waterworks, gasworks, electrical, 
are the alphabetical lists of paper and millboard | reinforced-concrete and road and drainage contractors, 
makers ; of paper enamellers, surfacers, and gummers ; | contracting builders, architects, and consulting civil 
and of paper-makers’ representatives and agents ; the engineers in the United Kingdom. Other sections 
numerical, alphabetical and geographical lists of paper | comprise lists of waterworks’ engineers, gasworks’ 
mills; and the list of watermarks and trade names engineers and officials, sanitary engineers, county, city 
used by paper makers and wholesale stationers. Lists | and borough, and urban and rural district council 
of the principal rag merchants, paper stock dealers, | surveyors, and railway, dock and tramway engineers. 
waste-paper merchants, and China-clay producers are | Lists of the principal officers of the Port of London 
included, while other sections deal with such matters | Authority, the Thames Conservancy, the Metropolitan 
as the sizes of paper, standard names and sizes of | Water Board, the Corporation of the City of London, 
papers and boards, and paper-trade customs. An | the London County Council, the Ministry of Transport, 
informative special article, entitled, “‘ The Past Year | and other Government Departments and official bodies, 
in the Paper Trade,” gives a summary of the effects | are also included. The volume is edited and compiled 
of the Tariffs which have been in force and also a by Mr. C. W. Biggar and is published, price 17s. 6d. net, 
detailed list of the customs duties affecting the paper by Messrs. Wightman and Company, Limited, 104, 
ee ye Mags oan k. — price 58. net, or Regency-street, Westminster, London, 8.W.1. 
8. Od. post free, by Messrs. Marchant Singer and} 47>, Directory of the Engineering, Hardware, 
Company, 15, Nicholas-lane, London, E.C.4. Metal pn Motor Fn s.—The 21st edition, i.e., for 
The Directory of Contractors, 1934.—It is stated in | 1934, of this well-known directory has recently made 
the preface of this, the 45th annual issue of The|its appearance. As heretofore, it embraces land, 
Directory of Contractors and Public Works Annual, that | Scotland, and Wales and is divided into a Seoaher of 
the volume is published in the interest of the civil- | sections. The first is a geographical one, in which the 
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various towns and villages are arranged alphabetically 
under the various counties, which themselves are in 
alphabetical order. Under each locality will be found 
a list of individuals and firms engaged in the industries 
with which the directory is concerned, both the manu- 
facturers and the selling branches being dealt with. 
The second section comprises an alphabetical classi- 
fication of trades for the London Postal District, with 
the names of firms arranged under each trade heading 
in alphabetical order, while the third section consists of 
a similar classification of trades for the rest of England, 
Scotland and Wales. At the end of the volume are 
three special sections printed on coloured pages. 
These contain, respectively, an alphabetical list of the 
names of some 10,000 branded articles and specialities 
used in the engineering and allied trades, together with 
the names and addresses of the manufacturers; an 
alphabetical list of the names and addresses of the 
manufacturers of iron and steel sections together with 
the dimensions and characteristics of each firm’s 
products, and, finally, a list of the brands which appear 
on iron and steel work, together with the makers’ 
names and addresses. The directory has _ been 
thoroughly revised and is in every way worthy of its 
predecessors. Strongly bound in the familiar red- 
cloth covers, it is obtainable from the publishers, 
Messrs. Kelly’s Directories, Limited, 186, Strand, 
London, W.C.2, price 45s. post free. 

Stock Exchanges Ten-Year Record, 1934.—As the 
title of this work implies, it constitutes a ten-year 
record, from 1924 to 1933 inclusive, of the prices of the 
shares of commercial and industrial undertakings 
quoted on the London and provincial stock exchanges, 
and also of the dividends paid. In all cases the 
highest and lowest prices quoted in any year are 
given and, in addition, the total amount of the shares 
in 1924 and the amount at the present time. The 
statistics cover the stocks of British and foreign 
governments and corporations, railways, canals, 
engineering, docks, mining, metallurgical, shipping, 
waterworks, gasworks, agriculturai, textile, and other 
industrial concerns as well as commercial companies 
of all kinds. The price of the volume, which is com- 
piled and published by Messrs. F. C. Mathieson and 
Sons, 16, Copthall-avenue, London, E.C.2, is 20s. net. 

Universal Directory of Railway Officials and Railway 
Year Book, 1934-35.—For the second year in succession 
the two old-established annuals, the Universal Directory 
of Railway Officials, and The Railway Year Book, have 
been incorporated in one publication, which bears the 
title given above. The volume contains nearly 600 
pages, the first 400 odd of which consist of a directory 
of railways and officials; British railways are dealt 
with first, then follow those of the British Colonial 
Empire, the Overseas Dominions, and foreign countries 
throughout the world. The data given in each case 
include brief historica] particulars, financial statistics, 
information regarding mileage and gauge, and loco- 
motives and rolling stock, and the names and status 
of the directors and principal officials of the line. The 
second main section of the book occupies just over 
100 pages and contains a great deal of statistical and 
miscellaneous information regarding railways and 
railway operations in all parts of the world. The 
volume concludes with four indexes; the first refers to 
countries, the second to the statistical and information 
section, the third to railways, while the fourth is a 
personal index to railway officials. Needless to add, 
all the sections have been revised with care, and it is 
interesting to note that the paper upon which the 
text has been printed can be written on in ink to 
enable readers to make memoranda, or note staff 
changes as these are recorded from time to time in the 
technical Press. The volume is published by Messrs. 
The Directory Publishing Company, Limited, 33, 
Tothill-street, London, 8.W.1, and the price is 20s. net. 
El Anuario de la Gran Bretaia, 1934-35.—This 
little volume, which is published by Messrs, Trade 
and Travel Publications, Limited, 14, Leadenhall- 
street, London, E.C.3, and is now in its eleventh edition, 
is, in reality, an attractively-written and illustrated 
guide-book to places of interest in England, Scotland, 
Wales, and Northern Ireland. A section in English 
has been added for the first time in the present edition ; 
this occupies about one-third of the space, the remaining 
two-thirds being in Spanish. The latter section, 
which has been compressed rather than curtailed, 
deals with those matters upon which Spanish-speaking 
visitors—both business men and tourists—wish to be 
informed on arrival and during their subsequent 
sight-seeing tours in London, the provincial towns 
and the countryside. The arrangement of the English 
section is similar, it being devoted to a brief and enter- 
tainingly written account of places in town and country 
which interest English-speaking visitors from abroad. 
Altogether, it is a bright little book, and the favourable 
impression which the reading matter creates is heigh- 
tened by the numerous reproductions of photographs 








illustrating the natural beauties of Great Bnitain. 
The price of the book is 20. 6d. met. 
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TENDERS. 

We have received from the Departinent of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
f tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, the 
reference number given being quoted in each case. 

Gongs, 500, of B.P.O. type. New Zealand Post and 
Telegraph Department, Wellington ; January 9, 1935. 
(A.Y. 12,724.) 

Electrical Equipment, meluding generators, trans- 
formers, switchgear and motors, in connection with 
»xroposed change-over from direct to alternating current. 
lunicipality of George, South Africa; November 29. 
(A.Y. 12,725.) 

Telephone Switchboard Lamps, lamp-caps, ayd sockets. 
Poste and Telegraphs Department, Melbourne ; Decem- 
ber 18. (A.Y. 12,731.) 

Motor Generators and Rectifiers of various types. The 
Posts and Telegraphs Department, Melbourne ; Decem- 
ber Il. (A.Y. 12,733.) 

tutomatic Boiler-Control Equipment for a battery of 
three boilers at Bunnerong Power Station. The Muni- 
cipality of Sydney, Australia; January 7, 1935. (A.Y. 
12,737.) 

NStreet-Light 
Department ; 


Fittings, 3,000. 
November 28. (G.Y. 14,418.) 

Vertical Boilers for the North Western 
designed to work at 125 Ib. per square inch. 
Stores Department, New Delhi; November 8. 
14,419.) 

Sewage Apparatus for measuring and recording the 
flow of sewage on their sewage-disposal works at Farm 
Rondebult. Germiston Municipal Council, South Africa ; 
January 7, 1935. (A.Y. 12,738.) 

Turbo-Alternator, 18,750 kW, with cooling equipment 
piping, &c. Brishane City Council; January 25, 1935 
(A.Y. 12,741.) 

Steel Flat Bars, Angles, etc., required for the rein- 
forcement of bridges. Viacao Ferrea do Rio Grande do 
Sul, Brazil; November 21(G.Y. 14,433) 


Cape Town Electricity 


Railway, 
Indian 
(GLY. 








PERSONAL. 


Owing to adverse conditions in our Overseas Dominions 


and Colonies, to which formerly nearly half the —— 
of Messrs. Harnorn, Davey anp Company, LimIreD, 
Sun Foundry, Dewsbury-road, Leeds, 11, were sent, 


and to the general depression in the engineering industry 
which has prevailed since 1926, orders have been difficult 
to obtain, prices low and conditions exigent. The failure 
of one of their own debtors for a large amount has added 
to the firm's difficulties, and the bankers, who are their 
principal creditors, have appointed as receiver Mr. K. 8. 
Morrison, of Messrs. Peat, Marwick, Mitchell and 
Company, who is carrying on the business. 

Mr. R. W. B. Biturseuurst, M.1.Mech.E., has resigned 
his appointment as general sales manager of Messrs. Sir 
W. G. Armstrong, Whitworth and Company (Engineers), 
Limited, and is at present occupied with certain technical 
developments in co-operation with Messrs. Mangin, 
Davson and Partners, Limited, at 54, Victoria-street, 
London, 8.W.1. 

ALDERMAN W. MeLLanp, J.P., who has been chairman 
of the National Smoke Abatement Society, 23, King- 
street, Manchester, for ten years, has resigned that 
position, but will continue in the office of honorary 
treasurer. The new chairman is Mr. Charles Gandy, 
harrister-at-law, who has served on the Executive Com- 
mittee and has taken a keen interest in the work of the 
Society. 

The directors of the Great Western RKaitway 
Company have appointed Mr. C. J. Hambro a deputy- 
chairman of the Company in addition to the Rt. Hon. 
Lord Palmer. Among other staff promotions, Mr. A. W. 
Hollingdale, assistant divisional engineer, Newport, has 
been appointed divisional engineer, Cardiff; Mr. T 
Mead, assistant divisional engineer, Cardiff, is to be 
assistant divisional engineer, Newport; and Mr. G. R. 
Smith, assistant divisiona' engineer's office, Paddington, 
has been appointed assistant divisional engineer, Cardiff. 

Mr. R. W. Dana, O.B.E., has voluntarily tendered his 


resignation as secretary of the Institution of Naval 
Architects, 2, Adam-street, Adelphi-terrace, London, 
W.C.2, under the age limit relating to members of the 


staff, after 33 years’ service as secretary. He has been 
mvited by the Council to continue in that capacity until 
after the next annual general meeting, and until such 
time as his successor has been formally appointed and 
installed. The Council has asked us to state that the 
position of assistant to the secretary, with the prospect 
of early promotion to secretary, .s now open. Applicants, 
who must possess engineering training and experience 
and literary ability, and be from 30 years to 40 years 


ENGIN 


SEEING __ 


CONTRACTS. 


Messes. Tue WestincHousrt Brake AND SaAxsy 
SiognaL Company, Lourrep, 82, York-road, King’s Cross, 
| London, N.1, have secured the contract for the re- 
| signalling of Leeds Station, worked by the London 
| Midland and Scottish, and London and North Eastern 
Railways. The installation will include a complete 
| power-signalling equipment at the west end of the station, 
| while the existing mechanical frame at the east cabin 
will be retained, but reduced in size, renumbered and 
entirely relocked. The contract also includes the supply 
of cable, disconnection boxes, and complete power-supply 
equipment. 

Tae Lonpoxn Mipianp anp ScorrisH Rattway 
Company has pleced orders for a total of 1,700 low- 
sided 12-ton goods wagons, for use in connection 
with container traffic. Messrs. Met litan-Cammell 
Carriage, Wagon and Finance Company, Limited, Saltley, 
Birmingham, are supplying 700, and Messrs. The Bir- 
mingham Railway Carriage and Wagon Company, 
Limited, Smethwick, Birmingham, 400. These 1,100 
wagons will be fitted with the continuous vacuum brake. 
Messrs. Hurst, Nelson and Company, Motherwell, and 
Messrs. Charles Roberts and Company, Limited, Horbury 
Junction, near Wakefield, are each to supply 300 unfitted 
wagons. 

Messrs. AsHmMornE, Benson, Pease aND COMPANY, 
Limrrep, Parkfield Works, Stockton-on-Tees, have 
secured a further order from Messrs. The Staveley Coal 
and Iron Company, Limited, near Chesterfield, for a 
large ore-screening and continuous-type sintering plant, 
which will be a supplement to the material-handling 
plant supplied last year. The contract comprises the 
screening units, with conveyors and bunkerage for 
sorting and grading the material, the large —— 
plant to deliver 700 tons a day of sintered ore, 
passenger elevator, skip hoists, &c. The installation will 
reflect the latest practice in the beneficiation of raw 
materials before they are charged into the blast-furnace. 
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| NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MiIppLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Ironmasters have virtually 
no free stocks of Cleveland pig-iron. The small quan 
tities stored at their yards are nearly all sold, and the 
limited make does not quite satisfy present needs. 
Makers are thus in a very strong position and are not 
keen sellers. As demand is more likely to increas 
than otherwise, early enlargement of output is expected 
There are one or two blast-furnaces ready for re-kindling, 
and idle plant will be put into operation as soon as pro 
ducers feel that they are justified in taking action in that 
direction. Local and other home consumption is gradually 
growing, and makers hope to ar further considerabl« 
contracts with consumers North of the Tweed, notwith- 
standing keen competition for Scottish trade. A few 
Continental inquiries are reported, but currency difti- 
culties still confine export transactions to narrow limits 
Quotations for shi t to destinations abroad are 
firmer but are still irregular. For other than export 
business, fixed delivery ~—— are rigidly adhered to on 
the basis of No. 3 g.m.b. at 67s. 6d. here, 69s. 6d. to 
North of England areas beyond the Tees-side zone, 
67s. 3d. to Falkirk, and 70s. 3d. to Glasgow. 

Hematite.—In the East Coast hematite department. 
the total stock of iron is no larger than is considered 

, for ordinary trading. Home consumers are 
quite prepared to buy ahead at current prices, but makers 
will not entertain forward offers on such terms. Obstacles 
to trade with Continental customers are as difficult us 
ever to overcome, but further small sales have been 
made to Germany and to Italy. Quotations for overseas 
business still vary, but are gaining strength. Home 
users are taking larger supplies than of late. Needs of 
local works are increasing and there is no diminution 
in deliveries to the Sheffield district, while makers 
expect to book more orders with consumers in South 
Wales. Market values are not quotably changed, but 
are very strong at the equivalent of No. | quality at 69s. 
for local use, 71s. for delivery to Northumberland and 
Durham, 75s. to 78s. for delivery to various parts of 
Yorkshire, and 75s. for delivery to Scotland. 

Foreign Ore.—Consumers of foreign ore claim that they 
can still make prompt purchases at figures that have 
ruled for some time, but merchants are holding out firmly 
for advanced prices for delivery over periods next year, 
and report sales at the higher rates asked. The recog 
nised market price of best rubio still stands at 17s., c.i.! 
Tees, for prompt business. 

Blast-Furnace Coke.—Durham blast-furnace 
output is large but not excessive. Makers are 
placed as regards orders, and are not anxious to enter 


coke 


well 


into further extensive contracts at present prices, 
which are ruled by good medium qualities at 2(s., 
delivered to local users. 

Manufactured Iron and Steel.—Producers of semi- 


finished and finished iron and steel continue to turn out a 
heavy tonnage and report that orders are coming forward 
fairly freely. Departments making constructional steel are 
very busy and other branches, including those producing 
material for the shipyards, are better employed than of 


late. Quotations to home consumers, subject to the 
usual rebates, are: Common iron bars, 9/1. 12s. 6d. : 
packing (parallel), 8l.; packing (tapered), 101.; steel 


billets (soft), 51. 12s. 6d. ; steel billets (medium), 71. 2s. 6d. ; 
steel billets (hard), 7/. 12s. 6d.; iron and steel rivets, 
1ll. 10s.; steel ship plates, 8l. 15s.; steel angles, 
81. 7s. 6d. ; steel joists, 81. 15s.; heavy sections of steel 
rails, 81. 10s. for parcels of 500 tons and over, and 9. 
for smaller lots ; and fish plates. 121. 10s. Black sheets 
(No. 24 gauge) are 101. 10s., delivered to home customers, 
and 9. 5s. f.o.b. for shipment abroad ; and galvanised 
corrugated sheets (No. 24 gauge) are 13l., delivered to 


home customers; and Ill. 5s. f.o.b. for shipment 
overseas. 
Scrap.—Prices of iron and steel scrap are unchanged: 


but consumers of heavy steel are keen to place orders 
at 50s. 








ARTHUR CASAGRANDE. Berlin: Julius Springer. | 
[Price 4.50 marks. ] 
Money, Prices and Gold in the Soviet Union. Monograph 


| directors of Messrs. Fletcher Miller, L 





Tue Late Mr. J. A. FLercHer.—We regret to announce 
the death, at his home in Stalybridge, on October 17, of 
Mr. James Ashton Fletcher, co-founder and chairman of 
imited, engineers 








No. 3. November, 1934. London: School of Slavonic — 

and East European Studies in the University of| chemists, Alma Mills, Dukinfield, Manchester. _Mr. 

London. [Price ls. 6d.] 7 | Fletcher, who was in his 77th year, had been in failing 
Introduction to Mechanics and Heat. By Dr. Natuanrer | health for some months past, although he retained an 


| active interest in the business which bears his name 
| He was at one time a director of Messrs. Fletcher Brothers. 
| Limited, brassfounders, Ashton-under-Lyne, and was 


H. Frank. London: McGraw-Hill Publishing Com- 
any, Limited. [Price 18s. net.] 
Spangebende Formung der metalle in Maschinenfabriken 











durch Werkzeuge und Werkzeugmaschinen. Volume iii. also a founder of Messrs. The es _— 
B. Bohrmaschinen. Leipzig: Dr. Max Janecke. Company, Limited, Atherton, of whic rm he as 
[Price 2.80 marks.) | chairman of directors. 

| Brirish Stanparp TeRMsS aND DEFINITIONS FOR 
Instrrvtion or Navat Arcurrects.—The opening | Sorrwoops.—The British Standards Institution has 





of age, should apply in writing to the Council before 
December | 








Exports or Unirep Kincpom Goops to Cutna. 
Mr. L. B. Beale, C.B.E., Commercial Counsellor at 
Shanghai, who is at present in this country on an official | 
visit, will be evailable at the Department of Overseas 
rade from November 6 to 30 for the purpose of inter- | 
viewing manufacturers and merchants interested in the | 
export of United Kingdom goods to Chira, after which 
he will visit a number of industrial centres in the provinces. 
Firms desiring interviews with Mr. Beale should communi- 
cate with the I ment, at 35, Old Queen.street, | 


London, S.W.1, quoting reference 5529/1 /34 


| Naval Architects will fall on Wednesday, April 10, 1935. 


until he became indisposed, 
death, had taken an uninterrupted anc 
' the business . 


recently published a pamphlet, designated No. 565-1934 
and entitled British Standard Terms and os ge 
Applicable to Softwoods. This consists essentially of 
glossary divided into four sections, respectively dealing 
with general terms, sizes, plywood terms, and joinery 
terms (applicable to milled timber). A comprehensive 
alphabetical index is also included. The terms and 
definitions are put forward for adoption by the timber 
trade with the object of simplifying commercial trans- 
actions and removing the many misunderstandings which 
have arisen in the past owing to the absence of a uniform 
nomenclature. Copies of the pamphlet may be obtained 
from the Publications Department of the Institution, 
28, Victoria-street, London; 8.W.1, price 2s, 2d,, post 
free. 


date of the next annual meeting of the Institution — 
Papers for the meeting should, if pessible, sent in to 
the secretary, at 2, Adam-street, Adelphi-terrace, 
London, W.C.2, by the close of the present year. 


Tue Late Mr. C, J. Bennetr..—We regret to note 
the recent death of Mr. Cecil J. Bennett, general manager 
of Messrs. W. Harland and Son, varnish, paint and 
enamel manufacturers, Merton, London; 8.W.19. Mr. 
Bennett, who wae 78 years of age, commenced his service | 
with Messrs. Harland as long ago as July 4, 1877, and | 
a fortnight before his} 
active part pe 
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NOTES FROM THE NORTH. 


Griascow, Wednesday. 


Scottish Steel Trade.—There has been little change in 
the state of the Scottish steel trade during the past week 
and as orders on hand represent quite a respectable 
tonnage most of the rolling plant is being kept running 
steadily. Fresh business is not over plentiful, but 
makers are very hopeful of further bookings of a sub- 
stantial nature in the near future. This feeling is engen- 
dered by the prospect of some shipbuilding orders which 
Clyde builders expect to secure at no distant date. 
Contracts for new tonnage have been very scarce during 
recent times, but several of an important nature are 
very likely to be announced shortly. In the black-steel 
sheet trade fairly active conditions prevail and the home 
market in particular is absorbing quite a good tonnage 
of both light and heavy gauge sheets. Export trade, on 
the other hand, is extremely dull, with galvanised sheets 
particularly quiet. Prices keep firm and are as follows :— 
Boiler plates, 91. per ton ; ship plates, 8/. 15s. per ton ; 
sections, 81. 7s. 6d. per ton; black-steel sheets, } in., 
sl. 10s. per ton, and No. 24 gauge, in minimum 4-ton 
lots, 101. 10s. per ton; galvanised corrugated sheets, 
No. 24 gauge, 131. per ton, in minimum 4-ton lots, all 
delive at Glasgow stations. 

Malleable-Iron Trade.—Despite every effort on the 
part of the malleable-iron makers in the West of Scotland 
to secure fresh business, no improvement can yet be 
recorded and broken time is general at the works. The 
re-rollers of steel bars report a similar state of affairs, 
and the almost impossible prices of Continental bars in 
this market are quite against any increase of business at 
the present time. A change in the import duty is 
anxiously awaited so that the home makers may obtain 
a larger share of the local trade. The following are the 
current market prices :—‘‘ Crown” bars, 91. 15s. per 
ton for home delivery, and 9/ 5s. per ton for export ; and 
re-rolled steel bars, 81. 12s. per ton for home delivery, 
and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—The output of Scottish 
pig-iron from the fifteen furnaces now in blast is being 
readily absorbed and the trade is in a fairly healthy 
state at present. Deliveries to the steel works continue 
very good, and the demand from the foundries is also 
noone, up wonderfully well. Export business is still 
flat. o-day’s market quotations are as follows :— 
Hematite, 71s. per ton, delivered at the steel works ; 
and foundry iron, No. 1, 72s. 6d. per ton, and No. 3, 
70s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, October 27, only amounted to 126 tons, Of 
the total, 102 tons went overseas and 24 tons coastwise. 
During the corresponding week of last year the figures 
were 697 tons overseas and 125 tons coastwise, making 
a total shipment of 822 tons. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


‘According to reliable information, Sheffield’s steel 
output for the year is expected to reach 1,300,000 tons, 
compared with a post-war record of 1,217,000 tons in 
1929. Furnaces are working at full capacity. While 
the bulk of the business coming to hand is on home 
account, a slight improvement is reported in overseas 
sales. Users of both ic and acid materials are buying 
ahead with greater freedom. Speculative purchasing, 
however, is not so substantial. Railway departments 
are taking increased quantities of acid steel. Forges, 
foundries, rolling mills, and wire and rod mills are more 
tive than at any time since 1929. There is a good 
demand for steel-making alloys. Among the latest 
inquiries in circulation are one from Bucarest for 5,000 
tons of steel strip ; from Madrid for ventilating plant ; 
from Vienna for rustless steel grinding wheels ; and from 
Russia for machinery for making briar pipes. There is 
an improving market for railway rolling stock. Home 
consumption is on the increase, while foreign railway 
companies are buying locally-made plant in connection 
with renewal and railroad extension schemes. Local 
makers of ship steel, marine forgings and castings have 
more attractive order books. Improvement is likely 
to be given a fillip if plans mature for the making of 
all-steel ships. ere is a steady call for alloyed 
steel for making high-pressure gas containers on 
vehicles, i.e., containers to hold gas at a pressure of nearly 
3,000 Ib. to the square inch. Gaser-qnaiiey alloy steels 
are in demand for aeronautical and automobile purposes. 
The recent decline in the demand for motor car steel 
and related fittings has been arrested. Motor car makers 
are now placing contracts in connection with the building 
of cars for next year. The Motor Show was responsible 
for Sheffield booking some valuable orders. Acid and 
heat-resisting steels are prance lines. Stainless steel 
makers are in the grip of active conditions. While 
future output is assured for some months ahead, pro- 
ducers express the fear that internal competition may 
reach undesirable limits. Electrical plant, quarrying, 
and steelworks machinery are steady lines. The tool 
trades make satisfactory progress. Weakness is manifest 
in the sale of plantation tools. Brisk business is being 
done in twist drills, milling cutters, hacksaws and blades, 
and precision implements. The light foundries are fairly 
well employed. 

South Yorkshire Coal Trade.—While inland business 
shows an increase, shipments abroad do not reach a very 
satisfactory level. Fewer inquiries are in circulation. 
The iron and steel trades are buying freely. The demand 
for smalls is up to recent dimensions. Steam coal shows 
little change. There is an active call for gas coal. The 
housecoal market is tending to broaden, a stocks at 











ENGINEERING. 





469 








sidings and depots are ample to meet any sudden spurt 
in the demand. Foundry and furnace coke are not 80 
active, but sales continue to reach the average standard. 
Gas coke is firm. Quotations :—Best branch hand-picked, 
24s. to 26s. ; Derbyshire best house, 20s. to 22s.; Derby- 
shire best brights, 17s. 6d. to 19s.; best screened nuts, 
16s. 6d. to 17s. 6d.; small screened nuts, 15s. to 16s. ; 
Yorkshire hards, 16s. 6d. to 17s.; Derbyshire hards, 
lés. 6d. to 17s. 6d.; rough slack, 8s. to 9s.; nutty 
slack, 7s. to 8s. 6d. ; smalls, 5s. 6d. to 6s. 6d. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Wye Catchment Scheme.—The Ministry of Agriculture 
and Fisheries’ Inquiry into the scheme of the Wye 
Catchment Board, for preventing floods at the town of 
Monmouth, was adjourned sine die on the second day 
to enable an scheme to be brought up. The 
scheme was for cutting through weirs and rock ledges 
from Monmouth down to Bigsweir, where the River 
Wye becomes tidal, and also clearing the river of obstruc- 
tions, such as overhanging trees, gravel banks, and rocks. 
There was much ition on the that the 
salmon and trout eries, worth 500,0001., would be 
greatly damaged and that the amenities of the river 
would be destroyed, involving loss of tourist traffic. 
Mr. A. T. A. Dobson, Mini Inspector, conducted the 
inquiry, and there was a very attendance of counsel 
and experts. All the councils of the counties through 
which the river runs were ted, also most of the 
local councils, owners of ries, the Wye Board of 
Conservators. The cost of the werk was estimated at 
30,0001., of which a grant of 10,0001. was expected from 
the Government, and the balance would be made up 
by a loan over twenty years, to which the counties of 
Brecon, Gloucester, Hereford, Monmouth and Radnor- 
shire would be liable in varying proportions. It was 
contended that the scheme would improve the river and 
the fishing. In the course of the proceedings it was 
contended that all that was needed to obviate the floods 
at Monmouth was to clear the floods of the River Monnow, 
which reached Monmouth twelve hours before the flood 
from the upper reaches of the Wye, and that this could 
be done by diverting the River Monnow so that it entered 
the Wye at a different angle near the River Trothy. 
This could be done by carrying the Monnow under 
the railway embankment. Eventually, there was an 
adjournment so that an agreed scheme might be brought 
forward. 

Re-Organisation of Mines.—While it is announced 
that the Coal Mines Re-Organisation Commission is 
endeavouring to enforce partial or total amalgamations 
in a number of coalfields, no action is contemplated in 
South Wales or the Forest of Dean. In the Commission's 
opinion, South Wales is far in advance of other coalfields 
from an ion standpoint, amalgamation on a 
voluntary basis covering 80 per cent.“of the output 
of the coalfield. The Commission is, therefore, content 
to leave the South Wales industry to develop itself. 
A scheme of amalgamation was prepared for the Forest 
of Dean, but the owners in that area opposed it. For 
the present, the Commission will not enforce its adoption, 
in view of the tive sma! of the coalfield, 
which produces only about a million tons per annum. 

County Authorities and Water Schemes.—At the 
annual meeting of the South Wales and Monmouthshire 
Rural Distriet Couneil’s Association, held at Cardiff, 
a resolution was urging the Rural District Councils’ 
oe of L land and Wales to roach the 

inistry of Health to bring pressure upon the Breconshire 
and other county councils which had shown reluctance 
to contribute towards the cost of rural water supply 
schemes, in accordance with the Government offer of 
1,000,000. in aid of rural water schemes. It was a 
condition of the Government that voluntary contribution 
should also be made by each county council concerned. 

Water Supply Position.—All r of water shortage 
over this winter in South Wales and Monmouthshire 
now seems to have ended as the result of the heavy 
rainfall experienced. The Swansea reservoirs, which at 
one time threatened to give out, are now full to over- 
flowing for the first time in over eighteen months. Until 
restrictions on supplies were put on, the reservoirs were 
only filled to about one-third of their capacity. 

Road Works in Breconshire.—It is announced by the 
Breconshire County Council Finance Committee that 
the council had approved of bridge and ford improve- 
ments in the county involving an outlay of 51,649l. 
Breconshire is an agricultural eounty with low rateable 
value. 








CaNADIAN Imports oF Tin-PLate.—Imports of tin- 
plates into Canada during the first six months of 1934 
totalled 33,849 short tons, of which 32,438 tons came 
from the United Kingdom. The total i for 1933 
reached 81,054 tons, of which 78,720 tons came from the 
United Kingdom. balance in each case was 
imported from the United States. 





Leap DeveLorpment CounciL.—The main objects of 
the Lead Sheet and Pipe Development Council, which has 
been recently formed, are to apply the findings of research, 
to provide technical and other information to architects, 
contractors, shipbuilders, and the public, and to establish 
the closest co ion with water undertakings and 
plumbing firms ughout the British Isles. We under- 
stand that subscribers to this new activity comprise 
92 per cent. of British lead manufacturers. The executive 
members of the Council are Messrs. F. H. A. Mackrill, 
A. Rivet, A. G. Simkins, and J. H. Stewart, and the 
es amd manager to the Council is Mr. W. R. 8. 

odgson. 





NOTICES OF MEETINGS. 





ENGINEERS. -To-night, 
Extra General Meeting. 


INSTITUTION OF MECHANICAL 
6 p.m., Storey’s-gate, 5.W.1. 
Presidential Address, by Mr. Charles Day. Western 
Branch To-night, 7 p.m., Merchant Venturers’ 
Technical College, Bristol. Thomas Hawksley Lecture 
on “The Green Plant as Agricultural Engineer,” by 
Prof. Sir Frederick W. Keeble. Yorkshire Branch : 
Thursday, November 8, 7.30 p.m., Hotel Metropole, 
Leeds. “ Some Factors in the Design of Surface Condens 
ing Plant,” by Messrs. H. L. Guy and E. V. Winstanley. 
Scottish Branch: Thursday, November 8, 7.30 p.m., 
The Royal Technical College, Glasgow. Address by the 
President, Mr. Charles Day. Institution: Friday, 
November 9, 6 p.m., Storey’s-gate, 8.W.1. Joint Meeting 
with Tue InstTiTUTE oF Furr. “ The Loeffler System of 
Steam Production: Its Place in the Sphere of Power 
Generation,” by Mr. 8. McEwen. Scottish Branch : Friday, 
November 9, 7.30 p.m., Heriot-Watt College, Edinburgh. 
Address by the President, Mr. Charles Day. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2.Chairman’s Inaugural 
Address, by Prof. J. T. MacGregor-Morris. Mersey and 
North Wales (Liverpool) Centre: Monday, November 5, 
7 p.m., The University, Liverpool. “ Research in the 
British Post Office,” by Mr. B.S. Cohen. North Midland 
Centre: Tuesday, November 6, 7 p.m., Queen’s Hotel, 
City-square, Leeds, 1. ‘“‘ The Application of a Gas-Cooled 
Are to Current Conversion, with Special Reference to the 
Marx-Type Rectifier,” by Dr. W. G. Thompson. North- 
Western Centre: Tuesday, November 6, 7.15 p.m. 
Engineers’ Club, Albert-square, Manchester. 
Organisation of Electricity Supply in New Zealand,” by 
Mr. F. T. M. Kissel. (To be read by Mr. W. P. Gauvain.) 
Wireless Section: Wednesday, November 7, 6 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Chairman’s 
Inaugural Address, by Mr. 8. R. Mullard. Institution : 
Thursday, November 8, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Ordinary Meeting. ‘ Hydro- 
Electric Development in Great Britain, with Special 
Reference to the Works of the Grampian Electricity 
Supply Company,” by Messrs. A. S. Valentine and E. M. 
Bergstrom. Dundee Sub-Centre : Thursday, November 8, 
7.30 p.m., University College, Dundee. * Anti-Friction 
Bearings,”’ by Mr. A. Pollock. 

Nortu-East Coast InstrrvuTioN oF ENGINEERS AND 
SHIPBUILDERS.—To-night, 7 p.m., Mining Institute, 
Newcastle-upon-Tyne. General Meeting. Andrew Laing 
Lecture: “ Progress in Naval Architecture,” by Sir 
Arthur W. Johns. 

Royat Instirution.—To-night, 9 p.m., 21, Albe- 
marle-street, W.1. ‘‘ Elements and Isotopes,”” by Dr. F. 
W. Aston. Monday, November 5, 5 p.m. General Meeting. 
Tuesday, November 6, 5.15 p.m. “ - and 
Problems in Photography,”’ by Mr. Olaf Bloch. 

InstITUTION oF CrviL ENGINEERS.—Tuesday, Novem- 
ber 6, 6 p.m., Great George-street, S.W.1. Presidential 
Address, by Sir Richard A. 8. Redmayne. Birmingham 
and District Association : Thursday, November 8, 6 p.m., 
James Watt Memorial Institute, Birmingham. “ Bir- 
mingham’s Water Supply,” by Mr. A. A. Barnes. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScorLanp.—Tuesday, November 6, 7.30 p.m., 39, Elm- 
bank-crescent, Glasgow, C.2. ‘‘ Cinematograph Appa- 
ratus, with Special Reference to Sound Projection,” by 
Mr. D. W. Hamilton. 

INsTITuTION oF AUTOMOBILE ENGINEERS.—Tuesday, 
November 6, 7.45 p.m., The Royal Society of Arts, 18, 
John-street, Adelphi, W.C.2. ‘* The Utilitarian Aesthetics 
of Automobile Body Design,’ by Mr. W. O. Kennington. 


For Meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 








GENERATION OF Execrriciry IN Great Brirain.- 
According to returns published by the Electricity Com- 
mission, Savoy-court, Strand, London, W.C.2, the 
electricity generated by authorised undertakers during 
the first nine months of 1934 totalled 10,873 million units, 
as compared with 9,359 million units in the corresponding 
period of 1933. The difference of 1,514 million units 
represents an increase of 16-1 per cent. 

British Propuction oF Pic-Iron anp Sree..—-The 
monthly memorandum issued by the British Iron and 
Steel Federation, Caxton House, Tothill-street, London, 
8.W.1, shows that there were 98 blast-furnaces in opera- 
tion at the end of September, as compared with 97 at 
the end of August. The production of pig-iron totalled 
500,300 tons in September, compared with 503,300 tons 
in August, and 359,700 tons in September, 1933, The 
September output of steel ingots and castings aggregated 
734,700 tons, against 667,000 tons in August and 669,000 
tons in Seprsanbor, 1933. 


NationaL Roap Transrort CONPERENCE.—The date 
of the National Road Transport Conference, which is 


being organised by the Commercial Motor Users’ Associa- 
tion, and to which reference was made on p' 441 ante, 
has now been fixed for December 5 and 6. It will take 


place at the Royal Hall, Harrogate. The conference is 
open to all who are interested in the operation and use 
of commercial motor vehicles, and one of the several 
subjects which will be discussed is the special licensing 
m of goods vehicles under the Road and Rail 
Act, 1933, now in operation. . Interested parties 
are requested to communicate with the general secretary 
of the Association, 50, Pall Mall, London, 8:W.1, for 
further details of the Conference: er «! 
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ENGINEERING TRAINING AND 
EDUCATION. 


Lectures on Engineering Geology.—A course of evening 
lectures on Engineering Geology is being given at 
Victoria University, Manchester, by Mr. Edgar Morton, 
on Thursday evenings at 7 p.m. The lectures are 
followed by practical demonstrations at 8 p.m. The 
course has been divided into three sections. Section 1, 
comprising about eight lectures, commenced on 
October 18; this deals with the properties, testing 
and specification of stone for masonry and road- 
making. Section 2, comprising six lectures, and 
commencing on January 17, 1935, will be devoted to 
water supply ; while Section 3, which consists of labora- 
tory and field work on geological mapping, will comprise 
five evenings and a Saturday afternoon excursion in 
the field. This will commence on April 25, 1935. The 
fee for each section is one guinea, or for the whole 
course 2/. 12s. 6d. 

University College, London.—The Calendar for the 
1934-1935 session of University of London, University 
College, Gower-street, London, W.C.1, has recently 
been published. This contains detailed prospectuses of 
the Faculties of Arts and Science, Engineering, Laws 
and Medical Sciences, and of the Schools of Archi- 
tecture and Librarianship of the College. In addition, 
information is given relating to the scholarships, 
exhibitions, prizes, and medals offered to present or in- 
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tending students, to post-graduate and research student- | 
ships and fellowships, to examination regulations, | 
and to College societies. Lists of present and former 
professors and officers, of honorary fellows and fellows | 
of the College, and of winners of scholarships and | 
prizes, are also given, while a history of the College | 
is included. The Calendar contains upwards of 650 | 
pages and is bound in the usual buff-cloth covers. | 
Copies may be obtained on application to the secretary. | 








Taz Luye-Har Ramway, Caina.—The laying of rails 
slong the Sungchaishan-Laowo section of the Lung-Hai | 
Railway, to link up with the eastern terminus at Lien- | 

» north-eastern Kiang-Su, China, is, we under- 
stand, nearing completion. The Chinese Bconomic Bulletin 
states that it was that a service on this section 
wouldbe ine oo November 1. 


(For Description, see Page 457.) 
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Vol. CX XXVIII. 


SOME ASPECTS OF ELECTRICAL 
INSULATION. 


In his more expansive moments, the electrical 
engineer indulges in the luxury of recalling how 
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| greatly the science and industry with which he 
,is connected have developed within the last fifty 


years, or other convenient period. He reminds us 
that from small beginnings the amount of electrical 
energy generated now reaches thousands of millions 
of kilowatt-hours annually, and hints that before 


| long it may be more convenient to record this output 


by a small figure multiplied by ten raised to some 
power, which will continue to increase in, to him, 
a highly satisfactory fashion. He does not fail to 
tell us that the electricity thus generated is being 
consumed in an increasing variety of ways, nor 
does he forget to emphasise that electrical engineer- 
ing has long passed out of the era of sealing wax 
and string, and now produces machines and equip- 
ment which, in their design, conform to the highest 
of mechanical principles as closely as do the Sydney 
Harbour bridge or the Mersey Tunnel. And this is 


| not all, for by study, ingenuity and careful attention 


to detail, he has, so he tells us, enabled us, without 
leaving our firesides, to communicate not only with 
our next-door neighbours, but with the remotest 
parts of the globe. 

There is, however, it appears, another side to 
this glowing picture. In the course of the develop- 
ment to which we have cursorily drawn attention, 
| the electrical engineer has wound into his generators 
‘and motors a gargantuan mileage of copper wire ; 
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increasing distances by a comparable mileage of 


cable, of which the core is also either copper or 
some other metal. Indeed, it is not going too far 
to say that copper is the god of his idolatry. 
Unfortunately, this god, like others, has feet of 
clay. Its control over electricity is. at best poor. 
Indeed, given a chance, the electricity will elude 
the copper-god and become useless and even 
dangerous, unless it is prevented by some insulating 
material. If copper is king, insulation is at least 
prime minister. 

We are, however, reminded by Professor W. M. 
Thornton, in the Inaugural Address which he 
delivered to the Institution of Electrical Engineers 
on Thursday, October 25, that this statement of 
the position is incorrect, though it may be a con 
venient assumption. The electrical engineer has, 
in fact, forgotten that the sun does not rise in 
the east and set in the west, but that it is the 
earth’s inhabitants who get up in the west and go 
to bed in the east. In other words, it is the insula 
tion that transmits electrical energy, the function 
of the copper being merely to hold up the line 
voltage and to control the current. Transmission 
is effected through the dielectric, as pointed out 
by Poynting as long ago as 1885, by the combined 
action of the electric and magnetic fields. In 
the case of a cable or overhead line, the electricity 
streams through the insulation parallel to the 
conductor, while in the case of a motor it passes 
from the insulation of the line to that round the 
windings, to the core, and so to the shaft. The 
motor is, therefore, rotated, not by the voltage 
generated in the copper of the windings, but by 
that generated in the insulation surrounding the 
conductors by its own motion across the flux. 
In other words, electrical energy is transmitted 
through insulation by means of a static strain, 
which varies from the maximum at the high-tension 
end of the winding to zero at earth potential. 

This statement should, in itself, be sufficient to 
indicate why the electrical engineer ought to pay 
more attention to the nature of insulation and to 
the discovery upon what the right use of dielectric 
material depends. There is, however, a more 
practical reason why certain investigations should 
be taken up. For, as has been rightly pointed out, 
there is probably no engineering field in which the 
designer receives so little guidance from general 
principles and basic theory. In consequence, the 
insulation engineer has had to expend vast sums 
of money with little but empirically gained experi- 
ence to enlighten him. In these circumstances, it 
is not surprising that, in many respects, it is the 
problem of insulation that is holding back the full 
development of electrical engineering. Professor 
Thornton is, therefore, to be congratulated on 
taking the fundamentals of insulation as the 
subject of his address. He has himself, of course, 
done a great deal to illuminate some of the dark 
places, though many more exist. 

The explicit aim of his address was to indicate 
new lines of research rather than to give an exhaus- 
tive survey of the present position. In so doing 
Professor Thornton first dealt with the surface 
leakage, which is exhibited by the moisture 
films that exist on the surfaces of all solids exposed 
to the atmosphere and dominates more than any 
other factor the technique of present high-tension 
practice. The presence of these films explains why, 
on the grid system, the insulators have a total 
length of surface of nearly 3 m., and why nine or ten 
suspension elements, each capable of withstanding 
a surge potential of 250 kV before flashing-over, 
are required on a line whose voltage is only 78kV 
to earth. For this moisture may alter the dis- 
tribution of the electric field and thus play a part 
not only in the flash-over of line insulators, but 
also in the arcing-over that occurs in air-break 
switches or switch cubicles. The nature and 
properties of these surface films will, therefore 
repay further research. As Professor Thornton 
rightly says, the cost of guarding against flash- 
over and of maintaining the insulation of overhead 
lines must be reckoned in millions of pounds per 
year. This expenditure could be saved by the 
discovery of a robust, insulating, weather-resisting 
covering material for insulators on which moisture 
films could not be formed or maintained. Failing 





that, he suggested that we might have to talk 








472 











of putting the grid underground, not so much to 
guard it against damage from aircraft as to save it 
from the ravages of the English climate. This alter- 
native would, however, introduce a numberof prob- 
lems which Professor Thornton indicated by infer- 
ence in his discussion of the insulating properties of 
gases, liquids and solids, and might be a worse 
remedy than the present disease. 

As regards gases, according to the electrical 
theory of matter, the chemical bonds between the 
atoms forming a molecule are the mechanical forces 
generated by the internal electrical fields. These 
bonds, though strong, are elastic and can be set 
in motion by an electric wave so that they absorb 
energy. The conditions under which this absorp- 
tion occurs have only been worked out for mon- 
atomic gases, and what happens when an electron 
collides with a heavy molecule is still a matter for 
speculation. It probably depends not only on 
the shape of the molecule, but on the shape and 
internal arrangement of the atoms. It has been 
found that when the breakdown strength of a gas 
is plotted against its mean free path, it fills into 
one of a number of groups, according to its elec- 
trical strength. The present practical value of 
this lies in the information it provides of the 
relative magnitudes of the electric fields of mole- 
cules, some of which are used in insulating com- 
pounds. It also opens up a wide field of specu- 
lation as to how and why the substitution of one 
atom for another in chemical compounds affects 
the electrical breakdown strength so profoundly. 

In liquids, on the other hand, electrical break- | 
down is probably due, not to collision, but to some 
action resembling intermittent electrolysis and may 
be explained by the modification of the elastic 
forces which are present in the charge. In some 
cases, moreover, the shapes of the molecules may 
have even more influence than in gases, while 
the internal field of mutual action, the existence of 
which is shown by the phenomena of dielectric 
hysteresis, also becomes important long before 
breakdown occurs. Further, small quantities of 
impurity in a liquid have a great influence on its 
electric strength, and, though the reason is not | 
known, this would seem to be due more to differences 
of dielectric constant than to any other factor. | 
For instance, the great reduction in the breakdown 
strength of oil, which is caused by the presence of | 
the smallest quantities of water, is not necessarily 
due to the conductivity or solvent power of that 
water, but to its high dielectric constant. Here, 
therefore, there are other matters for investigation 
if progress is to be made towards the solution of 
the insulation problem. Again, the stage of plas- 
ticity, which lies between liquids and solids, is 
almost as important in underground transmission 
a8 the moisture films are for overhead insulation, 
and is related to the subject of ionisation, on which 
much has been written. The physical nature of 
this ionisation has, however, never been clearly 
stated, though whatever happens must be looked 
for in the compound with which the paper insulation 
is impregnated and in any charge its particles may 
acquire. The combined electrical and mechanical 
theory of the consequent movement is at present 
beyond calculation and is another problem which 
must be left to the future to solve. On the other 
hand, the electric strength of compound-impregnated 
cables is probably a complex of electrical “ after- 
working’ and molecular friction. This is accom- 
panied by an electric polarisation due to the fact 
that the elongated molecules of the oil gradually 
orient themselves into the line of the alternating 
field. This may have a marked effect on the time 
taken for breakdown to occur and on the disruptive 
voltage. It would explain why the change of 
fluidity with the tempereture has no marked effect 
on the power lost in the dielectric. 

Turning to solids, it is well known that when a 
unidirectional field is applied to this class of 
dielectrics there is an instantaneous polarisation 
corresponding to the true dielectric constant and 
that this is followed by a slow and sometimes by a 
very large increase. On short-circuiting the elec- 
trodes there is an instantaneous discharge and a 
relaxation of the residual polarisation to zero, which 
may take several days to complete. It is not so well 


known that twice as much residual charge comes out 





as is put in, owing to the variations in the capacitance 
caused by internal movements of the charge. It 
would, therefore, be worth while investigating by 
X-ray spectrography whether visible changes in the 
molecular configuration occur when an insulator is 
placed in a strong magnetic field. At present what 
happens can only be inferred from changes in the 
external circuit. Another useful piece of work 
would be to discover the influence of hysteresis on | 
electrical breakdowns, since, as is well known, the 
breakdown voltage of all insulators decreases as 
the frequency is raised. 

This necessarily abbreviated account of the 
problems of insulation, as laid by Professor Thorn- | 
ton before his audience, will be perhaps sufficient 
to indicate why the use of cables on the very 
highest voltage transmission systems is almost impos- 
sible and how much remains to be done in fields 
that seem very remote from practice before it can 
be said that true economy in transmission and 
distribution has been realised. Cable makers and 
others concerned are well aware of these problems 
and their difficulties, but it is well that they should 
have been brought before a wider public. 











THE ENGLAND TO AUSTRALIA | 
AIR RACE. 


ANOTHER milestone on the road of progress in 
aviation was passed on Tuesday of last week, when 
a De Havilland Comet aeroplane, piloted by Messrs. 
C. W. A. Scott and T. Campbell Black, reached 
Melbourne, Australia, less than three days after 
leaving Mildenhall Aerodrome in Suffolk. This 
achievement ranks in historical importance with 
that of Blériot in crossing the Channel in 1909, 
an event recently commemorated by a dinner given 
to M. Blériot in London, of Paulhan in flying from 
London to Manchester in 1910, and of Alcock and 
Brown in crossing the Atlantic by air in 1919; but 
it is obviously a far severer test for both man and 
machine than any of those earlier flights. 

The Australian flight was made for a prize of 
10,0001. offered by Sir MacPherson Robertson in 
connection with the Centenary Celebrations of the 
State of Victoria and the City of Melbourne, and 
the conditions required landings to be made at 
Baghdad, Allahabad, Singapore, Darwin and 
Charleville, though competitors were not prohibited 
from landing elsewhere. The aggregate great-circle 
distances between these points, and including 
Mildenhall and Melbourne at the ends of the route, 
make a total of about 11,300 miles. Including 
stops, the Comet machine occupied just under 
71 hours on the journey, making an overall speed 
of nearly 160 miles per hour, but as the actual 
flying time is given as 59 hours 22 minutes, the 
average speed of the machine must have been at 
least 190 miles per hour. 

The De Havilland Comet is a low-wing cantilever 
monoplane with a wing span of 44 ft. and an overall 
length of 29 ft., specially designed for the race. 
A retractable undercarriage is used and when this 





allowed a maximum of 16 days to complete th« 
journey. 

As might be expected, there have been a number 
of mishaps, mostly of a minor character, involving 
little more than delay. One fatal accident has, 
however, unfortunately, to be recorded, viz., that 
to a Fairey Fox machine, flown by Mr. J. K. C. 
Baines and Flight Lieutenant H. D. Gilman, who 
were both killed when the machine crashed in 
Italy on Monday, October 22. We are not yet 
aware of the cause of the accident, but we under 
stand that the machine was not of modern design or 
construction. 

Apart from this regrettable occurrence, the rac 
has given a most effective demonstration of the 
leading position held by British aircraft constructors 
and pilots, as not only was the first prize won by a 
British machine, but several others gave notabk 
performances. A De Havilland Comet, for instance, 
flown by Mr. and Mrs. Mollison, covered the first 
stage of the journey from Mildenhall to Baghdad, 
a distance of 2,530 miles, without a stop in the re- 
cord time of 12 hours 40 minutes and a speed of 200 


| miles per hour, although these competitors retired 


from the race at Allahabad, having apparently dam- 
aged the retractable undercarriage in landing and 
encountered some engine trouble. A third machine 
of the same design and construction, flown by 
Lieutenant O. Cathcart-Jones and Mr. K. Waller, 
arrived fourth at Melbourne, having taken 4 days 
22 hours 27 minutes on the journey. They have 
since started on a return flight, reaching Singapore. 
a distance of 4,260 miles, 34} hours after leaving 
Melbourne. At the time of writing the machine 
has reached Athens, and there seems every 
likelihood that it will secure the record for a return 
journey between England and Australia. 

Thus, among other good achievements, those of 
the De Havilland Comet machines have been out- 
standing, and we wish to congratulate Captain 
G.de Havilland and his collaborators on the results 
they have obtained. High speed is practically the 
only advantage possessed by aviation in comparison 
with other methods of transport, and anything 
tending to increase speed without sacrificing the 
main desiderata of safety and reliability must make 
for progress in the development of civil aviation. 
From these points of view the performance of the 
American-built machines is noteworthy, since while 
obtaining second and third places in the race, their 
flights have been made with machines suitable for 
commercial transport and under conditions which, 
given efficient ground organisation over the whole 
route, could be approached in a regular service. 
It is to be hoped that careful consideration will be 
given to the possibilities so effectively demonstrated. 








ELECTRICITY IN MINES. 


Tue problem of how to secure the safety of those 
who under conditions of considerable discomfort are 
winning the coal on which the prosperity and even 
the existence of so much British industry depends 
has received a great deal of public recognition 





is drawn in in flight the machine has a particularly 
good streamline form. It is fitted with two special 
high-compression De Havilland Gipsy Six racing 
engines, these engines being of the inverted air- 
cooled type and driving variable-pitch propellers. 
The engines are directly coupled to the propellers 
and run at 2,400 r.p.m., developing 224 h.p. at 
sea level. 

The second machine to arrive at Melbourne was 


a Douglas D.C. 2, fitted with two Wright Cyclone | 
engines and piloted by Messrs. K. D. Parmentier | 


and J. J. Moll. 
18 minutes 51 seconds. This machine is a Dutch 
air liner, not built for racing purposes, and it carried 
three passengers and some paying load as far as 
Albury, about 160 miles from Melbourne. We 
understand that the main object in entering it 
was to demonstrate that the Douglas machine is 
suitable for comfortable passenger flights of any 
distance. A Boeing Transport machine, propelled 
by two Pratt and Whitney Wasp engines and 
piloted by Colonel Roscoe Turner and Mr. Clyde 
Pangborn, secured third place in the race, arriving 
2 hours 46 minutes after the Dutch liner. Two 
handicap prizes in connection with the race have 
not yet been awarded, as competitors for this are 





Its time has been given as 90 hours | 


|recently, owing to the lamentable explosion at 
| Gresford Colliery. The cause of that calamity is 
| now being inquired into by the Chief Inspector of 
Mines, and until his report is issued we should fee! 
| it improper to make any comment. Certain poli 
| ticians, however, have not imposed a similar self- 
|denying ordinance on themselves, but, without 
| waiting to hear the evidence, have stated that such 
| explosions could be prevented if proper precautions 
were taken. Unfortunately, it is not true to say 
that explosions can be entirely avoided. Natural 
conditions prevent that. They can only be reduced 
by the exercise of the greatest care on the part o! 
all those engaged in the industry and by the close 
attention of those concerned to the design and 
manufacture of the equipment employed. A pit is 
|a dangerous place, and the most that can be done 
is to reduce its dangers. 

We may emphasise this view by referring to the 
accounts of some fatal accidents which are con- 
tained in the Report* of H.M. Electrical Inspecto 
of Mines (Mr. J. A. B. Horsley) for the Year 1933. 
These—which all arose, of course, from electrical 
causes—numbered 16, resulting in the loss of 2! 


* H.M. Stationery Office. [Price Is. Sd. net.] 
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lives. Fifteen of these deaths were due to electric 
shock and six to the explosion of fire-damp in 
one accident. This total exceeds any recorded 
during the past ten years, but the increase is, in 
the inspector’s opinion, quite fortuitous. The 
fire-damp accident, like that at Garswood Colliery 
in 1932, was caused by the spark from a signal bell 
of an uncertified type and not fitted with any 
spark-suppressing device. That is all that need 
be said about it, except that we agree with 
Mr. Horsley that, in the light of experience, it is 
surprising that any manufacturer should imply 
that such a bell was safe under the conditions 
present or that any colliery management should 
profess ignorance of what was right and proper in 
the circumstances. 

Of the accidents due to shock one of the most 
technically interesting was that which resulted in 
the death of an apprentice who made contact with 
an uninsulated joint on a cable leading to a portable 
lamp-holder. This lamp was supplied from a three- 
phase 100-volt system the neutral of which was 
intended to be insulated, but was actually earthed. 
The deceased was using a caulking hammer while 
standing on iron plates, and as the lamp was in 
his way he took hold of the cable with his left hand 
to move it at the same time as his right hand 
rested on the bend of a boiler-feed pipe. Examina- 
tion showed that death was undoubtedly due to 
shock, even though the pressure between the exposed 
conductor and the metal-work of the boiler did not 
exceed 54 volts. It therefore emphasised the fact 
that an alternating current of even so low a pressure 
is capable of causing death, a point of which it is 
well that due note should be taken. Another accident 
connected with earthing was one in which a dataller 
was killed while supporting a cable-junction box in 
which “ a defect of insulation had developed at the 
moment.” The deceased was helping to lower a 
length of live armoured cable to the ground at a 
place where three detachable cable-end couplings 
had been assembled to form a link-disconnecting 
box. He was holding the cable on each side of the 
box when he received the shock. When the box 
was opened it was discovered that severe arcing 
had taken place between one core and the wall at 
the point of entry. Though the armouring was 
securely held between brass cones in a draw gland, 
the belting had been removed in the gland and the 
box had not been filled with insulating compound 
as it should have been. 

The most interesting thing, however, was that when 
the fault occurred two circuit-breakers were tripped. 
One of these was set to open at a current estimated 
to be 120 amperes, while the other was adjusted for 
69 amperes with a 20-second time lag. The resis- 
tance of the faulty circuit was 2-03 ohms, giving a 
fault current of 170 amperes at the circuit voltage. 
The voltage between the cable box and earth at 
the fault would have been about 207 volts. Apart 
from the omission to fill the box with compound 
the equipment was generally in order, and, as 
Mr. Horsley points out, the chief lesson to be 
learnt from this accident is that earthing as generally 
understood and applied is not a complete safeguard 
against a shock from an “earthed” metal casing, 
for the reason that when the current is flowing in 
the earthing conductor there must be a difference 
of potential between its extremities and the casing, 
as in this instance, may be at a potential con- 
siderably above that of the ground. This state of 
affairs could be prevented by introducing a resis- 
tance between the neutral point and the earth 
connection of such a value that most of the 
voltage expended in the fault circuit would be 
concentrated in it. If, for instance, in this case a 
resistance of 5 ohms had been inserted, the potential 
drop over the earthed conductor from the casing 
would have been reduced to 60 volts, a pressure 
which in ordinary circumstances is innocuous. 

A more mysterious occurrence took place at 
Riddoc-hill Colliery, West Lothian, where a con- 
veyor attendant was found unconscious and suffering 
from severe electrical burns from which he died. 
Nothing was, however, discovered to explain from 
what source the electric current had been derived, 
while a careful examination of all the electrical plant 
in the vicinity failed to disclose any defect. Obscurity 


at Beoch Colliery, Ayr, where a brusher pushing a 
laden hutch came up against a gate-end box with 
sufficient force to detach it completely from the 
cable. The man who was sent to discover what 
was wrong, was subsequently found lying dead 
across the switch-box. The probability is that the 
cable armouring was drawn out of the gland before 
the cable cores parted from their terminals and 
that one of these cores made temporary contact 
with the box. The deceased therefore received a 
shock either by touching the box or from the 
ground in the vicinity. Breakdowns of insulation 
resulted in the deaths of six persons, while in three 
further cases the cause was damage to insulation 
brought about by other operations. The switching 
on of power due to a misunderstood signal resulted 
in death in yet another case, while an attempt to 
remove part of a switch mechanism while the circuit 
was alive also led to a fatality. 

In addition to the fatal accidents there were 41 
non-fatal accidents. These involved injury to 38 
persons, in addition to 12 who were injured in 
two of the fatal accidents. More than half of these 
are attributed to misuse or negligence. Reviewing 
the accidents generally, Mr. Horsley points out 
that 46 per cent. of the fatalities and 37 per cent. 
of the non-fatal accidents were associated with 
trailing cable and plug connections, the largest 
single contributory cause being “ previous injury 
exposing a (live) conductor.” In other words, a 
dangerous defect was ignored. This might be 
remedied by the more widespread use of screened 
cables in association with leakage-protective trips 
in the switchgear. Accidents of this kind are, he 
thinks, likely to increase with the increasing use of 
electrically-driven conveyors and loaders unless 
this course is adopted, and the various ways in 
which flexible or pliable armoured cable can be 
used for supplying this equipment is informatively 
discussed in an appendix. 

These occurrences must, however, be placed in 
their proper perspective by pointing out that during 
the year motors totalling 1,888,602 h.p. were at 
work in British mines either above or below ground, 
this figure comparing with the 1,855,262 in opera- 
tion in 1932. This increase took place in spite of 
the fact that the number of mines at work decreased 
from 2,158 to 2,126, and the number of those using 
electricity from 1,359 to 1,336. Some 82-3 per cent. 
of the horse-power is represented by alternating- 
current motors, which totalled 1,554,669 h.p. at the 
end of the year. A decrease in the horse-power of 
direct-current motors from 335,772 h.p. to 333,933 
h.p. took place. The number of electric coal- 
cutting machines, mainly of the chain type, in use 
was 3,970, compared with the 3,167 employing com- 
pressed air; 70-7 per cent. of all the machine-cut 
mineral is got by the former means. It may be 
mentioned that the machine-cut mineral does not 
represent more than 41-5 per cent. of the total out- 
put, though the proportion is rising, while of the total 
increase of 7,500,000 tons in machine-cut mineral 
electricity was responsible for 6,500,000 tons. 
Similarly, the number of electrical conveyors and 
loaders was 2,899, and those operated by compressed | 
air 2,421. The aggregate tonnage of mineral dealt 
with by these two methods was 62,155,000, or 


PROTECTION AT SEA. 


Ir is satisfactory to note that the United States 
administration is taking steps to enlist the services 
of experienced officers from the United States 
Naval Department to assist in the task of drawing, 
if possible, serviceable lessons from the disaster 
which overtook the Morro Castle. According to the 
reports which have reached this country, the Secre- 
tary for Commerce—under whose jurisdiction comes 
the Department of Commerce, Steamboat Inspection 
Service—has decided that it is necessary that the 
combined views of the Commerce Department and 
the Naval Service should be considered before any 
steps are taken to modify the existing regulations 
governing the operations of commercial vessels. 

This step will commend itself to all directly or 
indirectly concerned with the problem of providing 
satisfactory safeguards against loss of life in passen- 
ger-carrying vessels. There is a grave danger in 
such cases that hurried efforts to promote fresh 
legislation, directed towards the achievement of 
limited ends in respect to the safety of ocean-going 
passenger vessels, may quite possibly only result in 
seriously disturbing the operation of existing tonnage 
and in complicating the problem of providing 
adequate services in the future—and this without, 
of necessity, gaining the objective towards which 
they are aimed. That there should first be a thorough 
examination of the manner in which, and the ex- 
tent to which, practical effect is at present being 
given to existing enactments, is, therefore, a matter 
for satisfaction. 

Considerable difficulties, for instance, face any 
programme which attempts entirely to discontinue 
the use of wood in ships intended for the carrying 
of passengers, and before radical changes are made 
in existing legislation there should be a clear under- 
standing that there are other matters than fire to be 
considered in connection with the running of such 
vessels. Nothing but a reasoned and well-balanced 
appreciation of all the factors contributing to the 
sum total of the risks to which ships are exposed 
can lead to correct assessment of the relative value 
of any fresh safeguards which may be contemplated. 

Further, until there has been a comprehensive 
survey of the problem in its entirety, it is not possible 
for any sound decision to be reached in regard to 
the extent to which shipowning interests should be 
forced by legislation, or pressure of public opinion, 
or by trade or other propaganda, to embark 
upon large expenditure on the installation of pro- 
tective measures of various kinds, each of which 
may have but a limited and specialised function. 
It is only necessary to reflect upon the type of 
propaganda of the present day to realise that such 
activities may easily create a disquieting atmos- 
phere in which the shipowner would be liable to be 
coerced into spending large sums on material 
capable of contributing little to the improvement 
of the general standard of safety of a passenger- 
carrying ship, considered as a maritime risk. 

Viewing the matter broadly, and not ignoring 
the value of contributory safeguards, the most 
important requirement on board any ocean-going 
passenger vessel is the presence of a thoroughly 
competent personnel, fully instructed in the use 





30 per cent. of the total. 

In the case of metalliferous mines the horse- 
power of motors installed increased from 33,127 
h.p. in 1932 to 33,988 hp. in 1933, an 
aggregate increase of 861 h.p., though decreases 
were recorded in Scotland and the Swansea Division. 
There were no accidents in this class of mine. The 
electrical horse-power installed in quarries increased 
from 126,001 h.p. in 1932 to 132,962 h.p. in 1933, 
a net increase of nearly 7,000 h.p., 5,731 h.p. of 
which was in the Midland and Southern Divisions. 
Two accidents, neither of a serious nature, were 
reported. 








ComMERCE witH THE SourH Arrican Union.—A 
useful memorandum dealing with trade with the 
Union of South Africa, prepared by H.M. Senior Trade 
Commissioner in the Union, has mg. been issued by 
the Department of Overseas Trade, 35, Id Queen-street, 
London, 8.W.1. Written in a pleasing and lucid style 
the pamphlet is intended to serve as a guide to the 
generg! features of the South African market and to the 





also surrounds the death of an assistant coal cutter 


of all the protective apparatus which experience 
has decided to be necessary for meeting the 
various risks, well disciplined in every respect, and 
commanded by officers of proved ability. However 
much automatic and self-operating mechanism is 
installed on board, and whatever steps are taken to 
eliminate the human element, the fact remains that 
at sea any period of trial almost inevitably proves 
that particular factor to be the predominant 
one in defeating whatever agency may be working 
to bring about the destruction of the vessel or the 
loss of the lives of those on board. 

One disaster after another has shown that steps 
taken to eliminate the need for the human element 
tend only too readily to increase rather than reduce 
the danger of catastrophe, for the reason that the 
personnel may be lulled into a false sense of security. 
Thus a feeling of comparative immunity from 
possible danger may be experienced which is the 
reverse of helpful to the maintenance of that alert 
readiness to meet any contingency which should 








trading methods at present commonly followed. 


always be characteristic of a ship’s eompany. 
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The attitude of British shipowning interests in that the total volume of the trade of the Port is also | becomes heavy and the wind that blew where it listed 


laying great weight upon the provision of highly- 
trained personnel in their ships undoubtedly con- 
stitutes one of the greatest, if not the greatest, safe- 
guard which can be afforded against every type of 
maritime risk. The selection of safeguards, including 
fire-preventive and fire-controlling devices, should 
always be governed by the main idea that these 
are to be regarded as of assistance to, rather than 
as devices aiming at eliminating the need for, an 
efficient personnel. 








NOTES. 
Tue Domestic Loap PROBLEM. 


In the course of the presidential address, which 
he delivered before the Association of Supervising 
Electrical Engineers on Tuesday, October 16, 
Mr. J. M. Kennedy said that the problem was not 
how much electricity could be sold at the existing 


increasing. Exports for the twelve months ending 
| March 31, 1934, the year covered by the report, 
| namely, 6,312,757 tons, showed an increase of 
|5-6 per cent., as compared with the previous 
twelve months, while imports increased by 7-5 per 
cent., namely, from 28,341,781 tons in 1932-33 to 
30,455,861 tons in 1933-34. From the commercial 
point of view, therefore, the year has been one of 
renewed activity ; from an engineering standpoint, 
on the other hand, the twelve months ending 
March 31 last have been relatively quiet, the works 
and improvements put in hand having been largely 
of a routine nature. It may be noted, however, 
that a new quay and jetty on the south side of the 
Royal Victoria Dock, in connection with the 
erection of a flour mill by the tenants, have been 
completed, while extensive alterations at ‘‘ A” berth 
of the Dock, to facilitate the handling of bananas 
and oranges, are in hand. Among other improve- 








average prices—prices which in many cases brought 
in an unnecessarily high return on the capital 
invested—but how it could be made available at 
an economic price to all potential consumers. In 
other words, how all could have the advantages 
at present enjoyed by the few. The latest returns 
showed that the total number of consumers at the 
end of 1932-33 was 5,300,000, of whom 4,200,000 
were domestic. As there were about 12,000,000 
separate families in Great Britain, it seemed that a 
saturation of only 35 per cent. had been reached. 
Again, although the domestic consumers represented 
80 per cent. of the total, they only consumed about 
60 per cent. of the so-called “lighting and domestic ” 
units. The average consumption was therefore 
thus about 450 kWh per consumer. The number 
of cookers in use was probably not more than 
400,000, or less than one-tenth of the number of 
domestic consumers. As the smallest household 
could 1,500 kWh per annum for lighting, 
cooking and ironing, as much again if a wash boiler 
was installed, and three or four times as much if 
space and water heating were effected electrically, 
the potential field for domestic development was 
immense. There was no difficulty in educating 
consumers in the advantages of electricity, if the 
overall price was within their means. The general 
criticism that the science of distribution was lagging 
behind that of production could also be applied 
to electricity supply. The immediate solution for 
this state of affairs seemed to be to encourage the 
known uses of electricity; and one of the most 
obvious ways of doing this was by the reduction of | 
tariffs. Such a reduction would bring about in- 
creased sales, and these in turn would result in a 
decrease of costs and justify the reduced tariffs. In 
this connection there was too much parochialism in 
the outlook of some of those responsible for the 
conduct of the electricity supply industry. There 
was also in some cases a lack of enthusiasm. It 
must be remembered that in whatever type of area 
supplies were being given the essential needs of all 
classes was some form of energy for lighting, cooking 
and heating, and that that form of energy which 
gave the greatest satisfaction at the lowest cost 


use 


would always be adopted by the majority of con- The Waterloo Bridge controversy still stands as an 
sumers. The progress of the electricity supply |°**™ple of how such matters should not be 
industry therefore depended on the offer of a conducted. 

service which would meet these requirements.| Ty, GaeeN PLANT AS AGRICULTURAL ENGINEER. 


Moreover, increased utilisation depended on the 
cultivation of the demand, in order that the best 
use might be made of the facilities for production, 
which had been evolved in recent years. 


Tue Port or Lonpon. 





Some conception of the activity of the Port of | 
London may be obtained from the fact that the | 
total net register tonnage of vessels entering and | 
leaving the Port, with cargoes and in ballast, from 
and to overseas ports and coastwise, has been well 
over 50 millions annually since 1927, reaching, in | 
fact, 58,085,598 tons in the year ending December 31, 
1930. Following this there was a set-back due to 
the industrial depression, the total falling to 
56,074,556 tons in 1931, and to 53,903,886 tons in | 
1932. A gratifying recovery, however, took place | 
in 1933, when the total reached 56,480,004 tons. 
Statistics given in the twenty-fifth annual report of 
the Port of London Authority indicate, moreover, 


ments, flood-prevention works at London Dock and 
Surrey Commercial Docks, repairs to certain quays 
and the re-roofing of various storage sheds at Surrey 
Docks, and the overhaul of quay cranes at Royal 
Albert Docks have been completed, while the erection 
and reconditioning of further sheds are proceeding. 
During the year, 1,197,565 cub. yards of material 
were dredged from the river bed in order to maintain 
and deepen the channels, and 1,428,501 cub. yards 
of mud were removed from the docks. Twenty-four 
vessels were brought up from the Thames by the 
Authority’s wreck-raising plant; these comprised 
a 1,281l-ton steamer, a 79-ton tug, 19 barges aggre- 
gating 974 tons, and three small motor and fishing 
craft. In addition, one 7,472-ton steamer and 
three barges totalling 120 tons, were raised in the 
docks. 


CHaArRING Cross BRIDGE. 


The problem of Charing Cross Bridge is to the 
front again, as a result of a letter to the London 
County Council, which was considered at their meet- 
ing on Tuesday, October 30, in which the Minister 
of Transport points out that since the previous 
discussion lapsed three new factors have arisen 
to alter the situation: The Council’s decision to 
rebuild Waterloo Bridge to take six lines of traffic ; 
their proposal to acquire considerable areas of land 
on the south side of the river and the need for various 
improvements both north and south of the river, 
the layout of which depends on a decision regarding 
Charing Cross Bridge. The Minister therefore seeks 
the Council’s concurrence in referring the whole 
question of Charing Cross bridge to the London and 
Home Counties Traffic Advisory Committee for 
consideration and report, and this course has been 
approved, subject to the condition, usual in such 
cases, that the Council is in no way committed. 
It is to be hoped that the Advisory Committee 
will be expeditious about their task. Conditions 
have, of course, changed since the last of the many 
reports on Charing Cross Bridge was issued, but 
these changes have been more in matters of detail 
than in principle, and any long re-examination of 
old or discussion of new proposals is hardly required. 


When engineers are invited to study a subject 
with which they, in this age of specialisation, cannot 
be expected to be closely familiar, it is not perhaps 
expecting too much of the teacher that he shall 
deal with the inevitable intricacies, and even with 
the general principles, in simple language, if not 
in words of one syllable. In his Thomas Hawksley 
lecture on “The Green Plant as Agricultural 
Engineer,” which he delivered before the Institution 
of Mechanical Engineers, on Friday, October 26, 
Professor Sir Frederick Keeble, both delighted his 
hearers with the charm of his delivery and the pre- 
sentation of his subject, at the same time mingling 
his instruction with a wealth of literary quotation 
and allusion, ranging from St. Paul to Professor 
Housmann. For the Institution and for the course 
of lectures, the theme was quite a novelty, wel- 
comed, perhaps, by many for that reason. In this 


is denied admittance to the stratosphere, one thing, 

|says Sir Frederick, stands fast. It is the green 
plant, the greatest wonder of the world, the engineer 
of life. Even the simplest plants tell of feats of 
structural engineering beyond the power of human 
accomplishment, and of hydraulic systems so 
perfect that they can sustain pressures equal to 
or greater than those of the steam engine. Yet 
the green plant stands in need of all the help that 
man can give it, the more so as both earth and 
atmosphere are niggardly of their favours. If 
the wheat lands of the world were relieved of their 
dearth of nitrogen and phosphates they could 
feed 300,000,000 men, and the grass lands are yet 
more hungry. The scarcity of essential plant foods 
is all but universal, with the result that plants 
are half starved and that the animals that feed on 
them both directly and indirectly lack nutrition. 
These troubles would not exist if nitrogen and 
phosphates were more plentiful and we interpret Sir 
Frederick’s message to be that it is the duty of 
engineers to do something to relieve this scarcity 
so that it will be easier for man “to cultivate his 
garden ” and “‘ make hay while the sun shines.” 


Tue British STanpARps INSTITUTION. 


The fact that much of the work of the British 
Standards Institution is done by engineers and 
business men throughout the United Kingdom, 
who give their time and experience freely to this 
national work, is a gratifying feature of our standard- 
isation activities. When the original Engineering 
Standards Committee was formed in 1901 by our 
leading engineering institutions, it consisted of 
eight members ; the present organisation comprises 
663 committees, the total membership of which is 
3,500. While the Institution’s funds are derived 
mainly from industry, H.M. Government and the 
Governments of the Overseas Dominions and India, 
the Crown Agents for the Colonies, and municipal 
corporations and technical institutions contribute 
liberally. H.M. Government, for example, in 
recognition of the growing value of the work done 
by the Institution, has recently increased its support 
by making an annual grant of 3,000/. for five years, 
and has expressed willingness to augment this further 
to 5,0001. if increased contributions from industry 
are forthcoming. The annual expenditure of the 
Institution, it is stated in its annual report for 
1933-34, is in the neighbourhood of 25,000/., but the 
voluntary services, to which we have already drawn 
attention, are estimated to be worth anothe: 
40,0001. annually. The work is divided into thre 
main sections, respectively entitled the engineering, 
chemical, and building divisions, while provision 
has been made for a fourth division to deal with 
textiles, as and when the necessity and desirability 
arises. In the engineering division many new and 
revised specifications have been issued during the 
year, as our columns have borne witness. These re- 
fer, among other matters, to non-ferrous metal cast- 
ings, tubes, sheet, strip, bars, ingots, &c., high-tensile 
structural steel, colliery steel arches, miners’ hand- 
lamp bulbs, circuit-breakers, switchgear, railway- 
signalling relays, electric lamps, roller chains, 
derrick cranes, boiler tubes, files and rasps, wire 
ropes, metal arc welding, steel railway sleepers, 
rails and fishplates, asphalt, and concrete pipes. 
That the year 1934-35 is likely to be a still more 
busy one is evidenced by the very considerable 
number of specifications in course of preparation. 
In the building division twelve specifications, 
covering salt-glazed ware pipes, pre-cast concrete 
slabs, roofing tiles, and other building materials 
and equipment, have been issued, while numerous 
revisions and new specifications are in hand. 
Specifications dealing with the sampling of coal and 
coke, and with chemical lead, creosote, phenol, 
acetone, and other products have been issued 
during the year as the result of the work of the 
chemical division, and upwards of 50 are in course 
of preparation. The Institution is in intimate 
touch with the national standardising bodies in our 
Overseas Dominions and is also in direct contact with 
the work of the International Federation of National 
Standardising Associations (I.S.A.). The Genera! 
Council of the Institution, however, has felt it 
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official member until the Federation’s policy is 
more clearly defined. According to the report, 


not appear, at present, to be of direct interest to this 
country. Through its appropriate committees it 
has nevertheless been in touch with certain of the 
[.S.A. international meetings held during the year. 








THE SODIUM. LINE-REVERSAL ME- 
THOD OF DETERMINING FLAME 
TEMPERATURES. 

By Proressor W. T. Davin. 

THE sodium line-reversal method of determining 
flame temperatures is extensively used in connection 
with open flames, and recently it has also been em- 
ployed for determining temperatures in internal- 
combustion engines. 

This method, however, often, perhaps generally, 
leads to temperature determinations much in excess 
of the true flame temperatures, which are propor- 
tional to the mean molecular translational energy 
of the flame gases. Indeed, with very over-rich 
mixtures of combustible gas and air, the tempera- 
tures determined by the sodium line-reversal method 





are sometimes greater than even the ideal tem- 
peratures calculated upon the basis of complete | 
combustion and no heat loss. In proof of this | 
statement the sodium temperatures measured by | 
Jones, Lewis and Seaman* in open flames produced 
by the combustion of ethane, propane, and ethy- 
lene-air mixtures in varying proportions may be 
quoted. Their results for ethylene flames are 
shown in the full-line curve in Fig. 1. In the 
same figure the ideal calculated temperatures, as- 
suming perfect comustion and no heat loss, are 
shown by the dotted curve. 

It will be seen that for very over-rich mixtures 
the measured sodium temperatures are greater than 
the ideal calculated temperatures. It may be 
irgued that the specific heat values used in deter- 
mining the ideal temperatures are possibly incorrect, 
but it is easy to show that no reasonable system of 
specific heats would yield ideal temperatures even 
approaching the sodium temperatures. 

A possible explanation is that there may have 
been infiltration of secondary air into the flames, 
thus leading to combustion in the flames of mixtures 
less over-rich than those supplied to the burners. 
But it is difficult to see how secondary air can have 
infiltrated to the point in the flames (just above the 
inner cone) at which Jones, Lewis and Seaman 
measured their temperatures. 

The experiments of Ellis and Morgant with! 
CO-air mixtures burnt in a Smithell’s separator are | 
of interest in this connection. Under these condi- | 
tions there is no possibility of infiltration of secondary 
air, and the mixtures undergoing combustion are 
definitely those fed to the separator. Their results 
are shown in Curve EM, Fig. 2. Curves 1 and 2 
are for ideal calculated temperatures, curve 1 
neglecting dissociation and curve 2 allowing for 
dissociation. Here, again, it will be seen that with 
very over-rich mixtures the measured sodium tem- 
peratures are higher than the ideal. For example, 
with a 50 per cent. CO-air mixture the measured 
sodium temperature is some 150 deg. C. greater 
than the ideal calculated temperature. 

The real flame temperatures are, of course, much | 
less than the ideal temperatures on account of both 
incomplete combustion,§ and (to a lesser extent) 
radiation loss from the flame gases. 

Platinum thermometry measurements made by 
Dr. J. Jordan and the writer||) under conditions 
which, it is believed, yield flame temperatures of a 





* J. Am. Chem. Soc., 53, 1, page 869 (1931). 

t Trans. Faraday Soc., 28, page 826 (1932). 

+ The ideal temperatures have been calculated upon 
the basis of the Planck-Kinstein specific heats as esti- 
mated by Nernst and Wohl (Z. Tech. Phys., 10, page 608 | 
(1929)) and Johnston and Walker, J. Am. Chem. Soc., dei, 
pege 172 (1933). These specific heats would appear to 

of a high order of accuracy ; see 
Leah, Phil. Mag., vol. xviii, page 307 (1934). 

§ Incomplete combustion does not necessarily involve 
‘complete combination. It has been established that a 





considerable proportion of the heat of combustion of |@0 not in genera 


the fuel gases is not released in the gases in flames, but 
‘8 held in them as a latent energy (see The Engineer, 

Temperature and Latent Energy in Flame Gases,” 
June 1, 1934). 


Phil. Mag., vol. xvii, page 181 (1934). 








| 
high order of accuracy are shown in Fig. 3 (curve DJ) | 
for CO-air mixtures, and for purposes of comparison | 
the sodium-flame temperatures measured by Ellis 
and Morgan (curve EM) are shown in the same 
figure. 
are generally much greater than the platinum-wire | 
temperatures. To take the case of the 50 per cent. | 
CO-air mixture previously referred to, it will be 
seen that the flame temperature measured by the 
sodium line-reversal method is some 450 deg. C. 
greater than that measured by the platinum ther- 
mometer. For less rich CO-air mixtures the sodium 
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temperatures are not so greatly in excess of the 
platinum temperatures, but the differences are 
still large, except in the neighbourhood of the 
correct mixture. 

Similar differences also occur in the sodium 
temperatures (curves J, L and S) and platinum- 
wire temperatures (curve DJ) in methane-air flames, 


David and Smeeton | a8 the curves in Fig. 4 show. 


There are other ways of showing that tempera- 
tures measured by the sodium line-reversal method 
1 correspond to the true flame 


temperatures. Some of these are indicated below. 


(i) Jones, Lewis, and Seaman have found that o 
the sodium temperatures of methane-air mixtures | 


on the weak side of the correct mixture increase as 


small quantities of the nitrogen of the air are 
replaced by oxygen.* Taking as an example a 
9 per cent. mixture of methane and air,f the sodium 
temperatures measured by them are as shown in 


It will be seen that the sodium temperatures | Table I. 


TABLE I. Sodium Temperatures. Methane, Air and 
Oxygen Mixtures. 


Measured Sodium 


Mixture. Temperatures. 
Deg. C. 
9 per cent. CH, + 91 per cent. air... 1,820 
9 per cent. CH, + 1 per cent. O, + 
90 per cent. air... ote ioe 1,830 
9 per cent. CH, + 2 per cent. O, + 
89 per cent. air... eee qee 1,870 
19 per cent. CH, + 3 per cent. O, + 
i dvs és ‘ee 1,935 


88 per cent. air . 

It will be seen that the sodium temperatures 
increase markedly with slight increase in the 
oxygen content of the mixtures, though there seems 
no reason why this should occur because there is 
|more than enough oxygen in the first mixture to 
burn the methane completely, and indeed our 
| platinum-thermometry measurements in similar 
| mixtures yielded precisely the same temperature, 
viz., 1,665 deg. C., for each of these mixtures. 
| Furthermore, in the case of the last mixture shown 
lin Table I, the sodium temperature is actually 
|greater than the ideal calculated temperature, 
|taking dissociation into account, but assuming no 
| heat loss. 
| (ii) It is well known that when flame tempera- 
tures resulting from the combustion of combustible 
| gas-air mixtures are sufficiently high for dissociation 
'to occur, higher temperatures than that obtaining 
| at the correct mixture are developed as the mixtures 
| become more and more over-rich, until a certain 
| peak temperature is attained. From the position 
|of the peak temperature dissociation data may be 
|calculated, as has been shown by Fenning and 
|Tizard.t Open-flame peak temperatures as deter- 
|mined by the sodium method are well in the over- 
rich region for all kinds of combustible gas-air 
| mixtures and suggest a degree of dissociation in 
|the correct mixture far greater than can possibly 
‘occur. For example, in CO-air mixtures the peak 
| temperature as determined by the sodium method§ 
suggests a dissociation amounting to something 
like 20 per cent. in the correct mixture, which is 
clearly absurd, for the temperature developed in 
|this mixture is well under 2,000 deg. C. and at 
|this temperature thermal dissociation is negligible. 
| The temperatures determined by means of platinum 
|thermometry in constant-pressure combustion of 
{combustible gas-air mixtures show that the peak 
temperature occurs at the correct mixture, indi- 
porn negligible dissociation. 
| (iii) Jones|| and others found that when thallium 
|salts were used in connection with the spectral 
| line-reversa] method the flame temperatures inferred 
| were about 140 deg. C. lower than with sodium and 
lithium. 

It does not seem possible in the present state of 
knowledge to frame rules for deducing the true 
|flame temperatures from the measured sodium 
| temperatures, but tentatively it is suggested that 
| the greater the amount of free carbon monoxide 
|or of free oxygen in the flame gases the greater 
| will be the excess of the measured sodium tem- 
peratures over the true temperatures. 

It will be noted that the evidence brought forward 
in this article to show that the flame temperatures 
determined by the sodium line-reversal method may 
be some hundreds of degrees Centigrade above the 
true values is drawn from open-flame measurements 
in which combustion takes place at constant 
(atmospheric) pressure. It is possible that in 
higher density and higher temperature flames (as 
in internal-combustion engines) the temperatures 
measured by the sodium method may be more 
nearly in accord with the true temperatures, but 
further research is necessary in order to decide 
this. 


* J. Am. Chem. Soc., 53, 3, 3993 (1931). 

+ The correct methane-air mixture contains 9-47 per 
cent. of methane. 

t Proc. Roy. Soc., A, vol. exv (1927), page 318. 

§ Griffiths and Awbery, Proc. Roy. Soc., A, vol. exxiii 
(1929), page 401; Loomis and Perrot, Ind. and Eng. 
hem., page 1007, Oct. 1928; also Ellis and Morgan, 
curve E.M., Fig. 2, of this article. 

|| J. Am. Chem. Soc., 53, 3, page 869. 
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Engineering Radiography. By V. E. Pvutiuw, C.B.E. 
London: G. Bell and Sons, Limited. [Price 45s. net.) 
Industrial Radiography. By Dr. Ance. St. Jonny and 
Hersert R. Isensurcer. New York: John Wiley 
and Sons, Inc. London: Chapman and Hall, Limited. 

[Price 2ls. 6d. net.) 

Tue need for a reliable non-destructive test for the 
soundness of castings, forgings, welds, &c., becomes 
more pressing as the speeds and pressures employed 
in engineering work increase. In many cases X-rays 
provide a convenient means of detecting defects, 
but considerable skill and experience is obviously 
necessary for the correct interpretation of the 
results of an X-ray examination, whether seen on 
a fluorescent screen or on a photographic film. 
Mr. V. E. Pullin, C.B.E., Director of Radiological 
Research at the Research Department, Woolwich, 
has, as is well known, made an extensive study of 
this subject, and his book entitled Engineering 
Radiography will provide just what workers in this 
comparatively new branch of engineering science 
require to assist them in the accurate diagnosis of 
defects. He first explains the general principles 
of radiographic examination and, after brief chapters 
on apparatus and technique, deals fully with the 
interpretation of engineering radiographs. This he 
does most effectively by reproducing radiographs 
side by side with photographs of the part sectioned 
to show the actual defect. In this way, blow holes 
in castings are illustrated, and a detailed examina- 
tion of an engine column (box-type) steel casting 
is shown. Examples of cracks, piping, inclusions, 
contraction cavities and other defects are all 
illustrated in the same manner. A_ separate 
chapter is devoted to the examination of welds, 
and finally a chapter on radiography by means of 
radium is included. The latter was the subject 
of a paper read before the Institution of Mechanical 
Engineers in March, 1933, and reproduced on page 
340 of our 135th volume. The printers and pub- 
lishers deserve praise for their part in thé production 
of this volume, the typography being excellent and 
the reproductions of photographs well above the 
average. It is thus a book which can be con- 
scientiously recommended both to those already 
interested in the subject, and to others desirous of 
becoming acquainted with it. 

The book by Messrs. St. John and Isenburger 
covers a rather wider field than the foregoing, its 
object being to present the practical aspects of 
industrial radiography in an easily understood 
form, as well as to impart some useful knowledge 
of the basic theories involved. The early history 
of radiography and the present status of industrial 
radiography are covered, and the nature and proper- 
ties of X-rays and their influence on matter, and 
vice versa, are explained in seven brief chapters 
occupying about 50 pages, but an extensive biblio- 
graphy is given from which the reader can obtain 
further information if he requires it. A chapter 
on the production of X-rays by modern means is 
then given, and in this various methods of mech- 
anical and valve rectification are described. Later 
chapters describe an installation for industrial 
radiography, and the procedure to be followed in 
making radiogravhs which, we see, the authors 
describe as ‘‘exographs.” The interpretation of 
radiographs is dealt with in a chapter of only 14 
pages, but after a short chapter on the use of the 
fluorescent screen in industrial work there are 
chapters on the radiography of large castings and 
forgings, and of welded vessels and structures from 
which further help in this essential part of the work 
can be obtained. The special procedure for the 
radiography of small c bjects, including their immer- 
sion in lead-acetate and other solutions to avoid 
halation round the edges, and to bring the variations 
in transparency within a suitable range, is briefly 
dealt with, and some miscellancous examples of the 
uses of radiography in industrial work are given. 
Some operating and cost data are included, and 


= = 
| radiation as “ more than 53,000 A.” and of that 


from the mercury lamp as 3,140,000 As we 
have indicated, however, the book covers a wide 
field and contains much interesting and useful 
information. It is, of course, profusely illustrated, 
that being essential in a work of this class. 


Planning, Estimating, and Ratefizing, by A. C. WHITE- 
HEAD. London: Sir Isaac Pitman and Sons. [Price 
10s. 6d. net.] 

Tis book, by Mr. Whitehead, is quite soundly 

written. Except for the foundry, smiths and 

boiler shops it covers the engineering ground 
thoroughly well, in terse, clear language, which 
rarely fails to convey at once the author’s full mean- 
ing. Very occasionally this terseness may require 
the inexperienced student to repeat his reading, but 
almost the only involved sentence—again to the 
student—to be found in some 300 pages, is in the 
conclusion of a paragraph on page 216. In the 
introduction the author has some sensible things 
to say regarding straight piece-work and various 
bonus systems ; and diagrams of comparison are 
used to show how, in those systems in which the 
worker profits according to only a proportion of the 
time saved, the time allowance must be inflated to 
permit the customary 25 per cent. to be earned. 

The psychological reaction in the workman to 

sharing a gain for which he feels entirely responsible 

is by no means to be ignored. 

Nothing that appears to matter seems to have 
been overlooked by the author in dealing with 
machine operations, whether for general or mass 
production, single or multiple machines, gear- 
cutting, milling, broaching or grinding. When 
speaking of oversights in spotfacing design, it 
might safely have been stated that much tiresome 
spotfacing could be adequately replaced by bright 
washers at a tenth of the cost. ‘‘ Sheet-Metal Press 
Work” is given a chapter to itself, while another, 
on ‘“‘ Miscellaneous Data,” in which assembling 
and welding have their share, is full of useful infor- 
mation not easily found elsewhere in print. A 
commendable feature is the omission of tables already 
available in pocket books. Ingenious charts give 
approximations for quick estimates, and complete 
operations are analysed, showing how unexpectedly 
small may be the proportion of cutting-time to the 
total—a point for the machine designer as well as 
the planner. Operation times are in seconds. In 
case this should be thought meticulous, it may be 
remembered that in a works it is just as important 
to look after small matters as large. Large defects 
claim attention automatically; small ones are 
often hidden, and their insidious total makes a 
very formidable annual figure. 

The author gives examples of how additional 
indirect labour can increase the efficiency of direct 
labour. Perhaps in no shop so much as the foundry 
(unfortunately not included in this book) is this 
true, but in all departments, help in this direction 
is worth study. Shop managers are correct in being 
cautious in the matter, but wrong to be too cautious. 
Guidance is found for both preliminary and final 
estimates in the chapter on “ Press Lay-outs and 
Cost Estimates,” and some excellent reading in 
“Works Economics” makes the subject of costs 
and depreciation clear. A final chapter on “ Plant 
Capacity and Arrangement” concludes a book 
which cannot fail to be appreciated by a wider 
circle than the production engineers and students 
for whom it has been written. The indexing might 
perhaps have been more complete. 


Physical Mechanics. By R. B. Linpsay, Ph.D. London : 
Chapmen and Hall, Limited. [Price 21s. net.] 
WuiLe progress in the science and practice of 
engineering may appear to involve a movement 
or trend from the simple to the more complicated, 
it is nevertheless true that enduring advances 
in any sphere of activity indicate that the dissolving 





the final chapter deals with radiography by means | 


of the gamma rays from radium and other radio- 
active substaness. Several useful tables and 
diagrams are included in appendices. 
least, of the former requires correction or farther 
explanation, as it gives the wavelength of solar 


One, at| 





power of study has been used to remove imperfec- 
tions in the theory of yesterday, so that the analy- 
tical conclusions can be utilised to meet the practical 
and more exacting demands of to-day. For 
instance, our modern large span and practically 
unstiffened suspension bridges represent achieve- 
ments that would have been impossible with the 
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principles and methods available a few decades 
ago, and the related progress is in no small measure 
due to the work of some of the greatest mathe- 
matical analysts and geometers, whose results 
have been the means of facilitating the application 
of the principles of mechanics to the design of 
complex structures. Further, the outstanding 
position occupied by the dynamical theory of 
gases in the subject of thermodynamics is an 
instance of the manner by which the seeming chaos 
of molecular collisions can be examined according 
to the orderly methods followed in the treatment 
of the subject. Broadly speaking, it may be said 
that since the publication of Thomson and Tait’s 
intensive Treatise on Natural Philosophy, there has 
been an endeavour on the part of scientists in 
general, and physicists in part:cular, to interpret 
physical science in terms of mechanics, with the 
result that at the present time strenuous efforts 
are being made to develop a special form of mecha. 
nics for the interpretation of the laws of atomic 
structure. Here, we have an interesting example 
of mechanics touching, if not actually entering into, 
the spheres of metallurgy and chemistry. Conse- 
quently, the principles of mechanics, and especially 
those of dynamics, afford effective means of following 
the results of modern physical research, and with 
regard to this aspect of the matter alone there 
are obvious reasons to support the view that an 
engineer’s training in mechanics should be as 
comprehensive as possible—quite apart from the 
fact that the subject is the foundation on which 
engineering practice rests. 

Professor Lindsay’s original and informative 
treatment is a reminder of the value attached to a 
concise, yet full, study of mechanics as an instru- 
ment for the examination of natural laws such as 
occupy engineers in matters connected with the 
elementary theory of structures, strength of 
materials, hydraulics, and the laws of gases. The 
author is to be congratulated on producing a volume 
that commences with the simplest ideas and, 
without making any unreasonable demands on the 
mathematical equipment of his readers, includes a 
commendably clear introduction to generalised 
equations of motion, and the principle of least 
constraint. In view of the fact that few engineers 
are introduced during the course of their studies to 
these powerful mathematical tools, the book 
possesses a real value on this account alone. Since 
the work is intended to form an intermediate 
textbook, students will find it worth while to peruse 
the sections dealing with the application of the 
virial theorem of Clausius to the kinetic theory 
of gases which, incidentally, recalls the starting 
point of Van der Waals’ famous essay. 

The easy style followed by the author leaves 
one with the impression that the volume has been 
prepared for use in a much wider circle than is 
usually associated with colleges, and we have no 
hesitation in strongly recommending the work 
to those in search of a book which can be read with 
pleasure and profit. 





Modern Gasworks Practice. Vol. I. By 


The New 
London: Eyre and Spottiswoode. 


ALWYNE MEADE. 

[Price 50s. net.] 
** ALWYNE MrapE”’ has become a classic of the 
gas industry. It is necessary to go back man) 
years to the earlier days of gas manufacture, to 
‘“* King’s Treatise’ and the works of Newbigging 
to find a parallel. Although the first edition was 
published in the year 1916, no less than thirteen 
years have passed since the second edition was 
issued. The long delay, deplored alike by the 
author and his brother engineers, is due to the 
“revolutionary changes in the technique of gas 
manufacture which have taken place in the last 
decade,” and publication was deferred until “the 
gas industry had technically reached a state of 
greater quiescence.” That the present work has 
been brought up to date and re-written, and that 
in doing so it has been enlarged to cover two 
volumes, the second of which will be issued later 
in the year, is a tribute to the zealous manner In 
which the author has followed the multifarious 
activities of the gas engineer. What has been the 
result of those activities cannot be better described 
than in the words of the author relating to one 
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aspect alone: “It is merely necessary to turn to 
the prevailing figures of a decade or so ago to realise 
that fuel waste has been curtailed to an even more 
striking extent than the make of gas per ton has 
been augmented, so that, instead of having for 
disposal only 55 per cent. of the coke made... 
it is possible to put on the market no less than 
85 per cent. . a reduction of 66 per cent. in the 
B.Th.U. required has been accompanied by a rise 
of about 17 per cent. in the B.Th.U. obtained in 
the gas.” The story of how that and other econo- 
mies have been achieved is not told in its entirety 
in the present volume, but will apparently be 
enlarged upon in the second volume. 

The book under review deals with gas-making as 
an engineering problem, and describes how the 
engineer puts into practical achievement the con- 
ceptions of the research worker. The gas engineer, 
in the opinion of the author, must primarily possess 
the qualifications of the civil engineer, together 
with an auxiliary knowledge of chemical science. 
If this definition is accurate, much of the present 
book is open to the criticism that the qualified civil 
engineer would regard large sections of it as the 
mere A BC of his profession which should not be 
included in a specialised treatise; much of the 
admirable information on foundations, for example, 
would come under this stricture. The truth is, of 
course, that whilst a civil engineer with a knowledge 
of chemistry would be likely to make a good gas 
engineer, the actual qualifications possessed by 
qualified gas engineers are much more various, and 
many have started as mechanical engineers, as 
chemists, even as electrical engineers; the job of 
a gas engimeer is to construct and operate gas- 
making plant, and clearly involves all branches of 
engineering, together with more than an “ auxiliary 
knowledge ” of chemistry. 

It is from that standpoint that the present work 
must be judged. Does it give the gas engineer, 
with his varied training, that information which is 
necessary to him? Obviously, it is impossible to 
meet the needs of everyone without writing a treatise 
which would rival the Encyclopedia Britannica in 
size, but within the limits allotted to him, Mr. 
Meade has performed his task well. There is here 
a mine of information upon the design and construc- 
tion of gasworks carbonising plant, upon the 
mechanical handling of materials, and upon coke 
screening, grading and cutting. There may be 
disadvantages in the issue of the two volumes at 
different times, and we frequently find ourselves 
wishing that an excellent piece of engineering 
information could have been amplified by reference 
to its effect upon gas making. Many pages are 
taken up with an analysis of the costs of building 
a 500,000,000 cub. ft. works, but it is doubtful 
whether the value of these figures is worth the 
space. The cost for works of different sizes will not 
vary proportionately with the gas making capacity, 
and it is very doubtful how long such figures will 
remain accurate. 

Practice has not yet fully reached stabilisation, 
and changes have apparently overtaken the issue 
of the book ; there is no mention of the recirculation 
system of heating horizontal retorts, of which much 
may be heard in the future; the change in the 
direction of heating Woodall-Duckham retorts is 
not emphasised ; and the new specification that has 
now been issued for refractory materials would 
naturally affect the chapter written upon that 
subject. More might have been made of the 
economics of area gas supply. The chapter on 
refractory materials is sketchy, and in view of the 
author’s obvious limitations upon this subject, he 
would have done well to have arranged for a 
collaborator in this. Nevertheless, though the 
book is not immune from criticism—and what book 
is—the fact remains that as a treatise on modern 
British gas engineering it has no equal ; none even 
within hailing distance. The 13 chapters deal 
exhaustively with the planning, laying out and 
erection of gasworks; with the many types of gas- 
making retort available, and in use, including the 
recovery of the waste heat from the coke and from 
the flue gases; with refractory materials; with 
mechanical handling in gas works, including the 





look forward with pleasurable anticipation to the 
completion of the second volume. 





Kohlenwasserstoffile und Fette. By D. Hotpr. Berlin: 


Julius Springer. [Price, 78 marks.] 
THE greatly increased experience with and knowledge 
of hydrocarbon oils and fats since the issue of the 
previous edition of this book in 1924 has involveda 
complete revision and an appreciable increase in 
the size of this, the seventh edition, there being 
986 pages of text and 60 pages of subject index. 
The bulk would have been much greater but for the 
considerable use of small type and the omission 
of the index of names. The printing is, however, 
so clear that the type can be easily read, while the 
subject index is so full and has been compiled with 
such care that the lack of the other is not of serious 
moment. An unusual feature which has contributed 
to keeping the size within reasonable dimensions is 
the reference to earlier editions, especially the 
sixth, for further details—these earlier editions 
being thus placed in the same category as the other 
publications to which there are numerous references 
by footnotes on most of the pages. Dr. W. Bleyberg 
has assisted Professor Holde in the editorial work, 
and has also revised or re-written certain sections, 
while there are more than 20 contributors of 
special sections. 

The book is arranged in a very convenient and 
practical manner. The first chapter, of 127 pages, 
is devoted to the physical and chemical testing 
of oils in general, with useful illustrations of 
apparatus or set-up to be employed, very few being 
photographs. The descriptions are clear and indi- 
cate the degree of accuracy to be expected. Con- 
stant references are made throughout the book to 
pages in this chapter when discussing specific oils, 
&c., while the tests for special purposes only, such 
as for lubricating oils, are dealt with as the occasion 
arises. 

The second chapter, dealing with mineral oils, 
contains 314 pages, but it is divided into 19 main 
sections, these being again divided into subsections. 
The section on mineral lubricating oils contains 51 
pages and seven subsections, and the following one, 
on special lubricating oils and greases, contains 
34 pages and 10 subsections. Reference to the sub- 
sections is facilitated by the list of contents, which 
occupies seven pages. 

The remaining chapters deal with natural asphalt, 
ozokerite, and cerosin ; tars obtained by the action 
of heat on coal, peat, wood, and shale; products 
of the distillation of gums, vegetable and animal 
fats, and oils; the products obtained from fats ; 
waxes ; and sundry uses of oil. The source, prepara- 
tion, testing, and use of the various materials are 
dealt with in a surprisingly comprehensive manner 
considering the large number discussed, and the 
volume should prove a very useful reference book. 








LETTER TO THE EDITOR. 





INVENTIONS AND ECONOMIC 
RECOVERY. 
To THE Eprror oF ENGINEERING. 


Srr,—I am heartily in accord with the suggestions 
put forward by Mr. C. T. Alfred Hanssen in your 
issue of October 12 (page 379, ante) regarding the 
desirability of a complete change in the method of 
issuing patents, and the necessity of having special 
Patent Courts with expert judges and counsel. 

(1) It should be quite practicable for a search to be 
made by high-class specialists on lines similar to those 
of the German Patent Office, at a nominal cost, and 
to be made at the time of filing the provisional appli- 
cation. In this way the inventor could be acquainted 
with the actual state of the art before being compelled 
to pay for a complete patent which, under the present 
conditions, may be refused or quite worthless when 
issued. 

(2) It would be desirable to have the special courts 
which would try patent cases made up of experts from 
the Patent Office itself. This is the method employed 
in Germany, and results in a great saving of time and 
cost. Inventions necessarily represent a step in 
advance of anything that has been done before, and 
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it is obvious that it requires a technical expert with 
up-to-date knowledge to adjudicate on the commercial 


against other improvements It is equally obvious 
that a judge with no technical training whatever is 
wholly incompetent in many cases to pass an opinion 
on which experts may differ, according to their know- 
ledge or to the fact that they may owe allegiance to 
one side or the other. With the best intentions in the 
world it is impossible for a judge to acquire technical 
edueation on some complicated chemical or mechanical 
invention in the course of the few days in which the 
case is being tried, and most cases could be very 
considerably shortened if the adjudication were left 
in the hands of a highly trained Government expert 
who would thoroughly understand the principles 
involved. 
Yours faithfully, 
CHARLES Lamb. 
4, Cleveland Square, London 8.W., 
October 19, 1934. 








THE LATE MR. F. J, SPRAGUE. 


Mr. Frank JULIAN SPRAGUE, whose death, we regret 
to record, occurred in New York on Thursday, October 
25, at the age of 77, has not unjustly received the 
title of ‘the father of electric traction.” His attention 
seems first to have been directed to this subject by 
the conditions he found on the Metropolitan District 
Railway during a visit to London in 1882, though actu- 
ally it was of the overhead system of electric tramways 
that he was the pioneer, and nearly twenty years elapsed 
before he realised his ambition of playing any part in 
London’s traffic problem. In the meantime he had 
invented the multiple-unit system of train control, 
regenerative braking, and automatic signalling. 

Frank Julian Sprague was born at Milford, Connec- 
ticut, on July 25, 1857, and entered the Naval Academy, 
Annapolis, in 1874. This prelude to what he after- 
wards termed an abbreviated naval career was marked 
by an awakening interest in things electrical, as a 
result of the work of Bell, Gray and Edison, and was 
followed by an outpouring of nearly three-score inven- 
tions, all of which were recorded in a Midshipman’s 
Note Book during a period of duty with the Asiatic 
Squadron. In 1881 he constructed a dynamo in which 
the armature remained stationary and the field revolved, 
an arrangement which is now characteristic of the mod- 
ern turbo-alternator, and a switch which embodied 
the basic principle of the series-parallel controller, the 
arrangement being similar to that independently 
suggested by John Hopkinson. In 1882 he acted as a 
member of the Jury of Awards at the Crystal Palace 
Exhibition, and initiated a series of tests on gas engines 
and dynamos, the result of which, when embodied in a 
report, was allowed to extenuate for a period of absence 
without leave. 

Nevertheless, on returning to the United States he 
resigned his commission, and after a short period as 
assistant to Edison, during which his mathematical 
abilities were utilised in planning electrical distribution 
systems, he turned his attention to the development of 
the constant-speed electric motor and founded the 
Sprague Electric Railway and Motor Company, by 
whom this machine was developed with considerable 
success. In 1885 he designed the now well-known 
three-point motor suspension, and employed it on a 
battery truck which was demonstrated on a short 
experimental track in the Durant Sugar Refinery, 
New York. These tests were so successful that 
similar runs were carried out on the Elevated Railway, 
though without the directors of that concern being 
sufficiently impressed to agree to the conversion of this 
system to electric traction. Sprague therefore turned 
his attention to tramway operation, and in 1887 secured 
a contract for converting the mule-hauled trams in 
Richmond, Va. This contract involved the building 
and equipment of 42 cars designed for operating on the 
overhead-trolley system at 500 volts, and though 
considerable teething troubles were experienced, partly 
because the inventor was rather lacking in mechanical 
experience, the result was generally so successful that 
contracts for converting no less than 110 tramways 
followed within the next two years, while by the middle 
of 1890, 412 companies, covering 3,000 miles of track 
in the United States alone, or over 40 per cent. of the 
total, had adopted the Sprague system. 

This intense activity in tramway electrification 
naturally directed attention to the possibility of 
adopting the same method on railways, and this 
problem was considered in detail by Mr. Sprague in 
the presidential address on the ‘‘ Coming Development 
of Electric Railways,” which he delivered to the 
American Institute of Electrical Engineers in 1892. 
For the time being, however, nothing much was done, 
and Mr. Sprague, who had entered into partnership 
with Dr. L. Duncan and Dr. Cary Hutchinson as 
consulting engineers, therefore turned his attention to 
the development of electrically-operated lifts, an activity 
which was not only successful in itself, but led indirectly 
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system was first adopted on the South Side Elevated 
Railroad of Chicago in 1898, and is now universally 
employed when it is desired to control two or more 
motor-equipped traction units from one point. In 
1902, as a result of a serious accident, a law was 
passed forbidding the use of steam as the motive 
power in the railway tunnels of New York, and a 
committee, of which Mr. Sprague was a member, Was 
appointed to work out a scheme of conversion. As 
a result it was decided to adopt the 600-volt direct- 
current third-rail operation, a system of which Sprague 
himself was a protagonist. This conversion was the 
forerunner of a number of other electric railways in 
which his multiple-unit system of control and regenera- 
tive braking were employed, and Mr. Sprague was for 
many years engaged in promoting underground rapid 
transit. During this time he acted as consulting 
engineer to the Westinghouse and General Electric 
Companies, and was a member of the Terminal Com- 
mission of the New York and Hudson River Railways. 
At the time of his death he was president of the Sprague 
Safety Control and Signal Corporation and of the 
Sprague Development Corporation. 

Mr. Sprague became a member of the American 
Institute of Electrical Engineers in 1897, and served 
vice-president in 1890-92, and as president in 
1892-93. He was elected a life fellow in 1912, an 
honorary member in 1932, and was awarded the Edison 
Medal in 1910. He was also a past-president of the 
New York Electrical Society, the American Institute of 
Consulting Engineers and the Inventors’ Guild, which 
he represented along with the Institute on the United 
States Naval Consulting Board. He was awarded the 
Gold Medal for electrical railway development at the 
Paris Exposition of 1889, the Elliott Cossor Medal of 
the Franklin Institute for the multi-unit system in 1904, 
and the Grand Prize for invention and development in 
electric railways at the St. Louis Exposition in the 
same year. He was also awarded the Franklin Medal 
for fundamental inventions in electrical engineering in 
1921. He became a member of the Institution of Civil 
Engineers in 1895, and of the Institution of Electrical 
Engineers in 1911. 


as 








THE LATE MR. W. A. LEGG. 


Mr. Witt1amM ANDREW Lecco, who we regret to 
announce died at Oxford on October 22, practised for 
many years in Westminster as a consulting engineer 
specialising in waterworks, drainage, and irrigation, 
and until a year or two ago had an office at 14, Victoria- 
street, 8.W.1. The second son of the late Mr. William 
Legg, of Fordoun House, Tranmere, Birkenhead, he 
was born on January 21, 1861, and after receiving his 
education at Liverpool Institute, was articled to Dr. 
G. F. Deacon in 1877 for four years. In 1879 he was 
engaged on preliminary surveys and Parliamentary 
work in connection with the Vyrnwy water scheme for 
the supply of Liverpool, and, on the commencement 
of the work in 1881, was appointed assistant engineer 
at Vyrnwy, thus gaining experience in masonry-dam 
construction, tunnelling work and the construction of 
roads and bridges. In 1886 he was appointed resident 
engineer on the construction of a balancing reservoir 
at Cotebrook, this work constituting part of the 
Vyrnwy scheme, and also supervised the laying of a 
portion of the 42-in. main pipes. Soon afterwards, 
however, he was appointed resident engineer on a 
section of the Thirlmere aqueduct for the water 
supply of Manchester, on which he was engaged for 
five years. In 1891, he was made resident engineer 
on the masonry dams and other works at Thirlmere, 
Cumberland. After spending three years at this 
work he was appointed assistant resident engineer 
on the Elan Valley works of the Birmingham Corpora- 
tion, and, in 1896, was given charge of a section of the 
aqueduct, 134 miles in length. 

Mr. Legg proceeded to South Africa in 1900, where 
he practised for ten years, carrying out the preliminary 
investigations, subsequently designing and _ super- 
vising the construction of numerous works for water- 
supply, drainage, and irrigation. For five years he 
acted as supervising engineer in the irrigation section 
of the Public Works Department. Returning home 
in 1910, he opened a consulting practice in this 
country, and in 1917, during the war, took up a com- 
inission in the Royal Engineers and for the succeeding 
two years was engaged in connection with aerodrome 
construction. He was subsequently transferred to the 
Royal Air Force, with the rank of major, and after 
demobilisation in October, 1919, returned to his 
practice in Westminster. A former student of the 
Institution of Civil Engineers he became an associate 
member on December 7, 1886, and was transferred to 
full membership on November 24, 1896. During his 
studentship, in the 1885-86 session, he read a paper 
on the construction of the Hirnant Tunnel for the 


lime of aqueduct of the Vyrnwy Waterworks, and for 
this was awarded a Miller Prize 





RADIATION FROM NON-LUMINOUS 
GASES.* 


By Dr. Marcaret FISHENDEN. 


AtTHoucH the laws governing the emission and 
absorption of radiation for “black” or “grey” 
bodies are well established, comparatively little is 
yet known about the radiation from hot gases or flames, 
which are selective emitters and partially transparent 
to their own radiation. Furnace designers and 
furnace engineers have certainly realised that luminous 
or sooty flames might give intense radiation, but until 
quite recently it was generally assumed that non- 
luminous gases and flames did not radiate. A few years 
ago, however, Schack pointed out that this was not 
consistent with laboratory determinations of absorption 
spectra, which suggest that thick layers of certain 


Fig. 1. RADIATION FROM WATER VAPOUR 
& CARBON DIOXIDE _ 
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non-luminous gases should give quite high proportions 
of black-body radiation. Among these are water 
vapour and carbon dioxide, which are the main products 
of combustion of all common fuels ; they emit radiation 
only between certain limits of wavelength, shown 
approximately in Fig. 1. Theoretically, if the gas 
layers were very thick the emission at any wavelength 
within these limits would be equal in intensity to 
that from a perfectly black body at the same tempera- 
ture, but there would be no emission at wavelengths 
outside the bands. For layers of finite thickness d, 
the emission would be 1 — e~«¢ times that from an 
infinitely thick layer, where a is the coefficient of 
absorption. Unfortunately, a, which has been studied 
by spectrographic methods, varies with the wave- 
length, so that not only must the different characteristic 
bands of the gases be considered separately, but allow- 
ance must also be made for the fact that a has a maxi- 
mum value near the middle of a band, decreasing to 








* Paper read before Sub-Section AG of the British 
| Association at Aberdeen, on Thursday, September 6, 
| 1934. 








zero at each edge. Schack has shown how the total 
radiation emitted at all wavelengths within each 
band can be obtained by assuming a to vary linearly 
with the wavelength and by slightly adjusting the 
positions assumed for the boundaries of the bands, 
He thus obtained the total emission for water vapour 
and carbon-dioxide, incorporating his results in 
families of curves showing the variation with concen- 
tration, thickness of gas layer and temperature, of 
which an example is shown in Fig. 2. 

Owing to the rapid increase of radiation with increas- 
ing thickness of the gas layer, small-scale tests of 
Schack’s theoretical curves would be of little use, and 
there are considerable experimental difficulties in 
working on the large scale. Some measurements of the 
radiation from hot luminous combustion gases on the 
industrial scale have, however, recently been made in 
the Heat Research Laboratories of the Mechanical 
Engineering Department of the Imperial College by 
Messrs. Lindsay, Ogle and Turner. To start with, 
a simple arrangement consisting of a horizontal steel 
tube, 5 ft. long and 1 ft. in diameter, was used, through 
which the products of combustion from a small gas- 
fired furnace could be passed. The heat transfer 
over the central 2-ft. length of the tube for tempera- 
tures of about 1,750 deg. F., was determined by multi- 
plying the measured temperature drop of the gases 
between the two cross sections by the product of their 
mass velocity and mean specific heat. Later a special 
nickel-chromium steel tube, capable of withstanding 
temperatures up to 2,000 deg. F. was inserted nearest 
the furnace, so as to extend the total length of the 
experimental tube to 13 ft., and the heat transfer 
over three successive 2-ft. lengths, beginning 3 ft. 
from the furnace, was determined. 

The experimental tube was lagged with an insulating 
cement, so that after about 5 hours running, when 
steady conditions were reached, the temperature 
drop in the gases was of the order of only 100 deg. per 
foot length of tube, and the temperature difference 
between the gases and the inner tube wall from 100 to 
200 deg. It is proposed to work later with bigger 
differences. The gas was burned with about 25 per 
cent. excess air corresponding to products containing 
about 17 per cent. water vapour and 7-5 per cent. 
carbon dioxide, and moving along the tube at about 
3 ft. per second. 

Schack’s curves need some modification for non- 
parallel gas layers, and Fig. 3 shows the calculated 
radiation from the theoretical products of combustion 
of ordinary town’s gas, burned with no excess air, 
and thus containing about 21 per cent. of water vapour 
and 9 per cent. of carbon dioxide, to the walls of long 
containing tubes of diameter 2 ft., 1 ft., 6 in., and 
3 in., respectively. For comparison, the corresponding 
convection heat transfer has been included for velocities 
of 10 ft. per second and 1 ft. per second through the 
tubes; at the higher temperatures and for the wider 
tubes it is seen to be only a few per cent. of the radiation. 
Since the gas radiation depends upon the product of 
the tube diameter and the partial pressures of the 
radiating constituents, the curves can be applied to 
diluted products by reducing the tube diameter in 
proportion. 

The tests so far carried out can be considered as 
preliminary only, and several experimental difficulties 
have yet to be overcome, but the measured coefficients 
are of the same order as those predicted by Schack’s 
curves, and in the 12-in. tube show radiation of the 
order of about 15 times the convection. It is hoped 
next session to repeat them with greater precision, 
and for different gas compositions. An attempt is 
also being made to get a direct measurement of the 
gas radiation by intercepting the radiation from a 
narrow column across the diameter of the tube with 
a thermopile. 








“Lepaz” Brake-Drum Attoy CasTIncs.—Messrs. 
Ley’s Malleable Castings Company, Limited, Derby, 
inform us that after exhaustive tests, begun in 1932, 
they have produced a new motor-car brake-drum metal. 
The material, to which the name Lepaz has been given, 
is a high-tensile heat-treated alloy possessing, it 1s 
claimed, a high and constant coefficient of friction which 
is not subject to “ fading,” is not materially diminished 
by temperature rise, and is not dependent on a bedding 
down taking months to acquire. The ultimate tensile 
strength is given as 35 tons per square inch, the yield 
point as 19 tons to 20 tons per square inch, the elongation 
as 6 per cent. to 8 per cent., the British Standards 
Institution cold-bend test as 50 degrees, and the Brinell 
hardness as 170. It is stated, however, that the wearing 
properties against the brake lining are much better than 
these figures imply, and “ out of all proportion ” to the 
Brinell hardness. We understand that severe bench and 
road tests have shown that the material possesses a high 
resistance to wear, shows no scoring even under heavy 
loading and high temperatures, suffers little or no 
distortion in use, and does not “ squeal”’ in service. 
The machining qualities, it is stated, are similar to those 
of mild steel, but the material comes away rather more 


cleanly. 
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5-TON SELF-INDICATING TESTING MACHINE. 


CONSTRUCTED BY MESSRS. W. AND T. AVERY, LIMITED, ENGINEERS, BIRMINGHAM. 
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Fig. 2. Deriection Test. Fic. 4. Harpness TEST. 


5-TON SELF-INDICATING TESTING; The whole of the tests are performed by the upward 


MACHINE | movement of the lower crosshead, which is carried by 
‘ =Nabe the head of the main ram, the cylinder for which is 

\ SELF-CONTAINED, light, universal testing machine, | situated in the bracket at the top of the housing. 
operating up to loads of 5 tons, has just been intro-| The upper crosshead is connected to the lower by two 
duced by Messrs. W. and T. Avery, Limited, of Soho| tension rods, the two crossheads moving together. 
Foundry, Birmingham. This employs the same prin-| The third crosshead, which is situated between the 
ciple as Messrs. Avery’s well-known machines of larger | other two, is fixed to the base-plate by two shorter 


sizes, Which are built in capacities of from 10 tons to| tension rods. The whole arrangement will be clear 
\) tons. The complete machine is illustrated in| from Fig. 1. For tensile tests the test-piece is secured 
Fig. 1 above. It has an overall height of 4 ft. 10 in. | between the upper and centre crossheads, as shown in 


and requires no special foundations. Normally, how- | Fig. 1, the operation of the pump, with the consequent 


ever, it should be mounted on a concrete block, or | upward movement of the ram, causing the upper cross- 
‘ther support, in order to bring the main crosshead | head to rise so that a stress is put on to the test-piece. 
toa position convenient for the operator. The machine The rate of application of the load is adjusted by 
is of the hydraulic type, the pump and lever mechanism, | the control knob which regulates the exhaust from the 
together with the driving motor, being contained in| ram cylinder, while the actual stress on the test-piece 
lower housing, the front of which carries the large | at any time can be read-off on the indicating dial. 
direct-indicating dial, the oil-control knob and the | The dial is provided with a second finger, which is 
switch for the motor, which are the only controls. The} carried round by the main indicating finger and 
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the accuracy of the indication is within plus or minus 
1 per cent. for loads in excess of 50 per cent. of the 
maximum capacity of the machine. 

The holders employed for tensile tests are arranged 
so that either screwed or headed test-pieces may be 
used. They have spherical seatings, so that no bending 
stress can be introduced into a tensile test. Headed 
test-pieces are formed to suit the spherical seatings, 
while adaptors having central tapped holes are provided 
for use with screwed-end test-pieces. The holders 
have cylindrical outer covers, which are rotated for the 
insertion of the test-piece and moved back into the 
closed position when a test is in progress. Compression 
tests are carried out between the lower and centre 
crossheads, which are each fitted with platens for the 
purpose, as shown in Fig. 1. The platens are marked 
with guide lines so that the test-piece may be correctly 
centred. The upper platen is held in position by a 
spring-loaded ball which rests in an indent in its stem. 
For transverse tests, of the type illustrated in Fig. 2, 
the specimen is supported on two dogs secured to the 
lower crosshead. These can be set to provide either 
a 6-in. or a 12-in. span. The upper anvil is secured to 
the centre crosshead by means of a spring-loaded ball. 
Deflection is measured by the upward movement of one 
of the main tie-bars, which connects the upper and 
lower crossheads. This is extended at its lower end 
and enters a socket in the bracket at the top of the 
housing. The rod carries a scale, so that its movement 
relative to the bracket can be read off. Shear tests are 
carried out with the fitments illustrated in Fig. 3, 
which will be understood without description. Inter- 
changeable bushes with holes of various diameters are 
supplied for various sizes of test-piece. The arrange- 
ment for hardness tests is shown in Fig. 4. The upper 
holder carries a 10-mm. ball, and a Vee-scale is provided 
for the purpose of measuring the diameter of the 
indentation produced in the specimen. 

The pump, situated in the lower housing, is of the 
rotary type and is driven through gearing by a standard 
electric motor running at 1,400 r.p.m. It delivers a 
uniform and* pulseless stream of pressure oil to the 
ram, which has an upward movement of about 4 in. 
per minute. A spring-loaded valve is interposed in 
the pipe line and set to operate at a little above normal 
working pressure. The ram and cylinder are ground to 
fine limits, and no packing is used. A small amount 
of oil, finding its way between the ram and cylinder, 
provides forced lubrication. This oil is collected in 
a recess and runs back to the suction tank, the recess 
being provided with a wiper and cover to prevent the 
ingress of foreign matter. The ram makes its return 
stroke under gravity, and control of the load is obtained 
by operating a valve which regulates the quantity of 
oil passing to exhaust. The indicating mechanism is 
operated by a small cylinder which makes connection 
with the main cylinder, and the ram of which has a 
sectional area bearing a definite ratio to that of the 
main ram. To eliminate frictional effects, the ram 
of the small cylinder is steadily rotated during a test 
by means of worm gearing driven by the motor. The 
small ram is connected to the multiplying weighing- 
lever system, and as the pressure in the main cylinder 
is a direct measure of the load on the specimen, the 
corresponding load on the small ram enables that 
measure to be reproduced on the indicating dial. 








‘MEAN TEMPERATURE-DIFFERENCE 
IN CROSS FLOW.* 


By D. M. Smrra. 


Part 1.—In the heat exchange vessel through which 
flow two fluid streams whose temperatures are changed 
by the heat transfer, knowledge of the mean tempera- 
ture difference is necessary in calculations involving 
the mean transmission coefficient. The logarithmic 
mean temperature-difference formula for counterflow 
is most commonly used by designers of heat exchangers. 
The same formula, applied to the fluid terminal tem- 
peratures in a different order, holds good for parallel 
flow. The mean temperature-difference depends on the 
type of flow through the heat exchanger, as well as on 
the fluid terminal temperatures. Naglet has investi- 
gated mean temperature-differences for multi-pass heat 
exchangers in which return bends bring about simul- 
taneous parallel flow and counterflow. In many 
practical applications the heat exchange involves 
cross flow, either through one fluid flowing across a 
bundle of tubes conveying the other fluid or through 
the adoption of the type in which the fluid streams are 
separated by plates and pass at right angles to one 
another. The mean temperature-difference for one 
limiting type of cross flow has been investigated by 


* Paper read before the Fourth International Congress 
on Applied Mechanics held at Cambridge, July 3 to 9, 
1934. 

+ W.M. Nagle, Indus. & Engg. Chem., vol. 25, page 604 





rangement of the upper crossheads and columns| remains in position when the load is removed, so that 
llows tensile. compression, transverse, shear, and| it indicates the maximum load reached. It is re-set 
hardness tests to be carried out. by hand. The dial is graduated in 5-lb. divisions, and 
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TYPE HEAVY GOODS TANK 
LOCOMOTIVE, G.W.R. 


THE annexed illustration represents a class of loco- 
motive recently rebuilt at the Swindon works of the 
Great Western Railway owing to developments in 
traffic. The class was originally built for the South 
Wales coal traffic, and was of the 2-8-0 type. As this 
traffic fell away the engines have been rebuilt with a 
trailing truck and larger coal bunker and water tank 


2-8-2 








































































































capacity so as to make them suitable for main-line 
service. The trailing truck is of standard design 
but with increased side-play. The cylinders are 
19 in. in diameter by 30 in. stroke. The boiler con- 


tains 14 large tubes 5} in. in diameter and 235 tubes 
1g in. in diameter, together providing a heating surface 
of 1349-64 aq. ft. The firebox 128-72 ft. 
of heating surface, making a total evaporator surface 
of 1478-36 sq. ft., in addition to which there is super 
heating surface to the extent of 191-79 sq. ft. The 
grate area is 20-56 sq. ft. and the working pressure 
200 Ib. The leading truck wheels are 3 ft. 2 in. in 
diameter, and those of the trailing truck 3 ft. 8 in 
in diameter, the coupled wheels being 4 ft. 74 in. 
in diameter. The effort worked out 
33,170 Ib. The driving wheelbase 20 ft. and the 
total wheel base 35 ft. 3 in. The length over buffers 
i4 ft. 10 in., the engines being the longest tank 
locomotives on the Great Western Railway. The 
water tanks accommodate 2,500 galls. and the coal 
bunker takes 6 tons of coal. The 
73 tons 11 ewt. and in working order 92 tons 12 ewt. 
The weight available for adhesion, in working order, 
is 72 tons 15 ewt. 


gives sq. 


tractive an 
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THE INFLUENCE OF VANADIUM 
ON CARBON STEELS AND ON 
STEELS CONTAINING NICKEL 
AND CHROMIUM.* 


By H. H. Apram, M.Sc., F.Inst.P. 


Tue object of the work described in this paper has 
heen to investigate the influence of additions of vana- 
dium to alloy steels suitable for constructional purposes, 
particularly with reference to their behaviour on tem- 
pering ; but with this object in view it has also been 
necessary to examine the influence of vanadium 
very 
which corre spond in carbon content to the alloy steels 
employed 


tool-steel type. 

Several series of carbon, nickel, chromium and nickel 
chromium steels, totalling 39 specimens, containing up 
to about 0-7 per cent. of vanadium, were made by the 
crucible process, the ingots being reheated and forged 
or hot-rolled to bara, 1} in. by } in. in section. Two 


carbon steels, Nos 
» 


5 and 6, of high vanadium content, 


namely, 2-9 and 6-0 per cent 
In steels Nos, | ) (except 15 and 19) and 37 to 39 
the did not exceed 0-22 per cent. In the 
other steels the manganese was higher, in some instances 
0-5 to 0-6 per cent. having been intentionally added. 
The 29 specimens were of the following types : Nos. | 
to 4 contained 0-06 per cent. of carbon ; Nos. 5 and 6 
were high-vanadium a-irons; Nos. 7 and 8 contained 
0-3 per cent. of carbon; Nos. 9 to 11 contained 0-65 
Nos. 12 to 15 were of the 
1-2 per cent. chromium type ; Nos. 16 to 19 contained 
2-7 per cent, of nic kel 4 Nos. 20 to 22 were of the 2-6 
per cent. nickel, 0-65 per cent. chromium type ; Nos. 23 
to 29 contained 2-6 per cent. of nickel and 1-2 per cent. 
of chromium with carbon ranging from 0-31 to 0-46 
per cent Nos. 36 to 36 were similar to the last series, 
but contained lower carbon, name ly, 0-20 to 0-28 per 
and Nos, 37 to 39 were of the 5 per cent. nickel 
065 per cent. chromium ty pe 
Inverse-rate heating and cooling curves were taken 
means of a platinum /platinum-rhodium thermo 


, were added to the series. 
ov 


to 


manganess 


per cent. of chromium ; 


cent 


by 
in conjunction with a Rosenhain plotting chronograph. 
The rate of heating was about 4 deg. C. to 7 deg. C per 
at Ac, and the rate of cooling about 3 deg. C. 
to 6 deg. C. per minute at Ar,. All specimens were 
machined from material which had been air-cooled from 
1,000 deg he maximum temperature reached imme- 
diately before the cooling curves were taken was about 
100 deg. above Ac, and varied from 850 deg. C. to 
1,080 deg. C. according to the position of the Ac, point. 

Vanadium is one of the elements which give rise to a 

loop in the binary system with iron. The limit of 
the y region is at 2 per cent. vanadium, 
ind steels 5 and 6, containing upwards of 2-9 per cent., 
showed no A, point 


minute 


carbon-free a 


* Communication from the Research Department, 


vad Steel Institute, September 10-14, 1934 





weight, light, is | 


low-carbon steels and on medium-carbon steels | 
|rate of rise was almost identical with that found by 


No reference is made to the influence of | Oya, who found that in iron-vanadium alloys the A, 





vanadium on high-carbon steels or on alloys of the | point reached a maximum 


| 


| 





| 


| 
| 





couple and a Carpenter-Stansfield potentiometer, used | 


|they will be dealt with separately. 


|5 in. by 1} in. by ? in. in section, then tempered for 


Small additions of vanadium to | 


Woolwich, presented at the Brussels meeting of the Tron }nil and 0-17 per cent.) which had been water-quenched | 
Abridged. |from the tempering temperatures 650 deg. C. 





[Nov. 2, 


1934. 
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700 deg. C. Ageing at atmospheric temperature is 
characteristic of low-carbon steels quenched from 
temperatures between 650 deg. C. and 700 deg. C., and 
has frequently been observed. Specimens of these 


carbon steel raise the A, point. In the series of 0-06 
per cent. carbon steels the A, point was raised thus : 


Vanadium Nil oe i m. ll - 9 steels, }-in. cubes, were air-cooled from 1,050 deg. C., 
reheated for one hour at 680 deg. C. and quenched in 

~ | water. Ageing tests were then carried out as in- 

Deg. ( Deg. ( Deg. C. Deg.€. | dicated in Table V. Distinct age-hardening was 

“ om ona a eas | observed in steels 1 and 2 (vanadium up to 0-17 per 
cent.), but the effect was much less in steels 3 and 4. 


| It is probably due to precipitation of Fe,C from the 
This rate of rise is greater than those obtained by Oya | supersaturated solid solution retained on quenching, 
and by Vogel and Martin, namely, 15 deg.—20 deg. for 
0-3 per cent. of vanadium and 40 deg.—50 deg. for 0-9 
of vanadium. In steels of higher carbon . ’ 


TABLE V.—Ageing Experiments. 


per cent. aaa . ’ e 

content Ac, has no well-defined maximum and the end Composition. ey 

of Ac, is difficult to determine by means of heating | Steel ; . ae 

curves, but Ar, was clearly raised in each series of steels | No. ; 

examined in which the carbon and manganese were | C, per | Mn, per} V., per 0 13 47 64 

. cent. cent. cent. 

constant. Increase in carbon had its usual effect of 

reducing the temperature of Ar,. The effect of man- | ~ . 

ganese was less pronounced but was also probably in| 1 0-06 | 0-19 Nil 131 182 38s ses 
, . ring » temperature of the }2 0-06 | 0-10 | 0-17 | 153 178 8: 82 

the direction of lowering the temperature of the As | > 9.08 | 0.07 | 0.88 | 148 149 153 152 

point. The A, point in the 0-06 per cent carbon series | 4 0-06 | 0-06 | 0-56 | 136 135 140 140 


was progressively raised from 767 deg. C. to 773 deg. C. 
by the addition of 0-56 per cent. of vanadium. This 


and is not connected with the presence of vanadium. 
| It should be noted that the ageing effect at atmospheric 
1t about 850 deg. C. and | temperature was not found in the tensile properties of 
15 per cent. of vanadium, and then fell rapidly. The | steels with 0-33 and 0-56 per cent. of vanadium, in 
A, point in the 0-3 per cent. carbon steels (767 deg. C.) | which the carbide is probably mainly in the form of 
and in al) the alloy steels in which it was observed | ¥ «Cs, though a noticeable hardening effect can be 
(chromium steels, 769 deg. to 771 deg. and steels contain- obtained by holding these steels at raised temperatures. 
ing nickel, 759 deg. C. to 762 deg. C.) appeared to be The improvement in properties of the quenched low 
almost unchanged by the small amount of vanadium | carbon steels containing vanadium over the range 
: of tempering temperatures 500 deg. C. to 650 deg. C. 
is a result of this hardening effect. 

The hardness is similarly increased when specimens 
| air-cooled from 1,000 deg. C., and containing 0-06 per 
cent. of carbon and 0-56 per cent. of vanadium, are re 
heated to 550 deg. C., 600 deg. C., 650 deg. C., and 
700 deg. C. The maximum hardness is attained after 
a period of heating which depends on the temperature, 
| and further heating has a softening effect. The hard- 
ness of the 0-06 per cent. carbon vanadium steels as 
air-cooled was almost unaffected by a rise in initial 
temperature up to 1,100 deg. C., but was greatly 
increased by cooling from 1,200 deg. C. (see Table VII). 


present. 

There has been some disagreement as to whether the 
influence of a small addition of vanadium to carbon 
steels is to raise or to lower the Ac, point, though it is 
generally agreed that the rise or fall is small and that 
no further effect is produced on the temperature of Ac, | 
when the vanadium is increased beyond an amount, | 
variously given, between 0-2 and 0-4 percent. In the 
present investigation, the 0-06 per cent. carbon steels 
showed no Ac, point, and the only other carbon steels 
showed a rise of 12 deg. C. for 0-40 per cent. of vana- 
dium. Somewhat similar results were obtained by the 
addition of vanadium to the alloy steels examined. 
The general effect of the first small addition of vanadium | 
was to produce a slight rise in Ac,, and an increase in 
vanadium from 0-3 to 0-65 per cent. resulted in no 
further change. The position of Ac, was not affected 
by the carbon content, but in nickel-vanadium, nickel- 


Effect of Tnitial Temperature on Brinell 
}-in. cubes 


Tasre VII 
Hardness of Air-Cooled Specimens. 


Hardness after cooling in Air from 


chromium and chromium-vanadium steels it was| Steel 

lowered by an increase in manganese. In the nickel- No. 900 deg. ¢ 1,000 deg. C. | 1,100 deg. C. | 1,200 des. 

chromium-vanadium steel the effect of variations in |——— - - 7” 

manganese appeared to be smaller. 11 06 94 97 97 
Carbon- Vanadium Steels Low in Carbon.—The carbon- | 2 96 96 = 

vanadium steels of low carbon content are so different ; oe A. 109 144 


in character from the other steels investigated that | 
The mechanical 
properties of steels 1 to 4, containing less than 0-6 per 
cent. of vanadium, were determined in the following 
conditions of heat treatment : (a) Water-quenched from 
1,050 deg. C. in the form of specimens, approximately 


The vanadium content of steels 5 and 6 was i 
excess of the limit of the y loop. The properties of 
these steels, which are typical of the non-hardenabl 
vanadium steels, have been determined in the Resear ! 
Department, Woolwich, by 8. H. Rees. On quen hing 
from different temperatures between 500 deg. C. and 
1,200 deg. C. the variation in hardness produced 
these steels was very small. No ageing at room tem 
perature occurred in any of the quenched specimens 
and no hardening could be produced by reheating. — 
The 0-3 per Carbon-Vanadium Steel.—Th 
hardening effect produced in low-carbon vanadiu! 
steels on heating at about 600 deg. C. is also observat 
in vanadium steels of medium carbon content. Steel 5, 
and | containing 0-29 per cent. of carbon and 0-4 per cent 


two hours in a salt bath and cooled in air. (6) Oil- 
quenched from 1,050 deg. C. in the same form, and 
tempered in the same way, but cooled in water from the 


tempering temperature. 

The test-pieces were not tested for several weeks 
after the treatment had been carried out, and a pro- 
nounced ageing effect was found to have occurred in 
those specimens of steels 1 and 2 (containing vanadium 


cent. 
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of vanadium, hardened very readily in comparison with 
a 0-29 per cent. carbon steel. An increase in initial 
temperature (above the critical range) was without 
effect on the hardness of the water-quenched specimens 
of the vanadium steel (450 Brinell), but it increased the 
hardness of those cooled in air. Thus, air-cooling from 
850 deg. C. (probably about the upper limit of the 
critical range) gave a hardness of 138 ; from 950 deg. C., 
185; from 1,050 deg. C., 247; and from 1,200 deg. C., 
274. The hardness of the steel quenched in water 
from 1,050 deg. C. did not fall continuously with 
increase in tempering temperature, but after passing 
through a minimum showed an increase in Brinell 
hardness of 39, followed by a rapid fall. The specimen 





The effect of cooling from initial temperatures of 
850 deg. C. and 950 deg. C. was examined. The hard- 
ness of the water-quenched specimens was not affected 
by an increase in the quenching temperature, and in 
further tests on selected steels no difference in hardness 
of the water-quenched specimens was found after 
quenching from 1,280 deg. C. and 1,340 deg. C. The 
hardness after oil-quenching the }-in. cubes was not 
appreciably affected by the initial temperature. Chro- 
mium-vanadium, nickel-vanadium, and the high- 
nickel nickel-chromium-vanadium steels showed the 
maximum influence of initial temperature when air- 
cooled, while specimens of nickel-chromium-vanadium 
steels showed a greater effect at slower rates of cooling. 


Fig.4. EFFECT ON THE HARDNESS OF THE TIME OF TEMPERING AFTER 









C. 0-24 per Cent. 
Mn. 0-51» 

Ni. 2-86 bad 
Cr. 1°35 - - 


Brinell Hardness Number. 
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air-cooled from the same temperature had already 
undergone some hardening, and showed only a slight 
further increase in hardness on tempering. Thus, the 
fully quench-hardened steel showed, in addition, temper- 
hardening; and the increased hardness of steel when 
air-cooled from a high temperature was not due to 
quench-hardening (partial suppression of the pearlite 
transformation) with softening on reheating, but to a 
precipitation effect of the same nature as that which 
accounted for the temper-hardening of the water- 
quenched steel. 

Tensile and notched-bar impact tests made on test- 
pieces cut from specimens which had been oil-hardened 
and tempered at 500 deg. C. to 700 deg. C. showed 
maximum values for the limit of proportionality, yield 
point and tensile strength after tempering at 650 deg. C. 
The maximum tensile strength was more than double 
that of a carbon steel of equal carbon content, but the 





TABLE IX. 


ING FROM 900 DEG. CENT. 





per 


Mn. O-57 »~ 
Nt. 27. - 
Cr. 3 

V. 33 * 


” 


3 4 o 1 2 3 4 
Time of Tempering -..Hours. 


Further increase in initial temperature to 1,050 deg. C. 
caused greater hardness in the air-cooled nickel- and 
chromium-vanadium steels, but, as before, no effect 
on the nickel-chromium-vanadium steels cooled at this 
rate. In chromium-vanadium steel the hardness after 
air-cooling continued to increase with increase of initial 
temperature up to 1,100 deg. C. (with 0-6 per cent. of 
chromium) or 1,200 deg. C. (1-2 per cent. of chromium). 

The indications of the hardness tests carried out on 
material cooled from 850 deg. C. and 950 deg. C. are 
summarised in Table XI. The difference in hardness 
of the vanadium-free steels cooled from different initial 
temperatures was negligible for all rates of cooling, 
and the effect of initial temperature on the steels con- 
taining 0-65 per cent. of vanadium usually appeared 
to be considerably less than on those containing 0-35 per 
cent. of vanadium. 

Effect of Tempering Temperature.—Specimens in the 


Errect or VANADIUM ON THE MECHANICAL PROPERTIES or 0-29 PER CENT. CARBON STEEL. 


Specimens 5 in. by 1} in. by ? in., oil-hardened and tempered at different temperatures. 


Steel 7: O.-H. 900 deg., T. 2 hours and air-cooled. 


Steel 8: O.-H. 925 deg. T. 1 hour and water-cooled (except specimen T. 700 deg. C., which was air-cooled.). 





ee 
| Limit of Yield 


| | | 

| 
| Maximum | | 

} Load. | a 














Composition. " Proportion- | Point (a 
Smee | ality. (¢) | Yield | Elongation | Reduction | Impact 
No aid snl deg. ( — | Ratio | on 2 in. of Area, Figure. 
| ; | Ft.-Ib. (6). 
Cc, ¥, Tons per square inch. | 
Per cent.| Per cent. | | Percent. | Percent. | 
7 0-29 | 550 16 | 20-3 32-2 0-63 37 | 68 ad 
600 15 19-0 30-8 | 0-62 | 40 | 68 90 
650 | 15 18-8 29-6 | 0-64 41 | 72 93 
| i | 
8s | 0-29 | 0-40 | 500 | 33 |} 43:3 | 55-5 0-78 17 52 8 
| 550 | 33 | 43-3 55°8 |} 0-78 | 13 | 45 7 
600 38 | 48-7 61-0 0-80 | 14 43 3 
| 650 30 45-4 58-0 0-78 | 19 50 3 
| 700 34 36-6 48-2 0-76 24 60 | 10 


{ 








(a) Load giving 0-2 per 


cent, permanent set. 


(6) Average of three results, B.S. test-piece. 


impact figure was very poor throughout when com- 
pared with that of heat-treated alloy steels of similar 
strength (Table IX). 

Effect of Rate of Cooling on Medium-Carbon Alloy 
Steels Containing Vanadium.—Small pieces, about 
} in. cube, were used to determine the Brinell hardness 
after different rates of cooling obtained by water- and 
oil-quenching, air-cooling and cooling at controlled 
rates in a furnace. The nickel-vanadium and chro- 
mium-vanadium steels when quenched in oil (16 deg. 
per second at 800 deg. C. to 500 deg. C.) hardened to a 
much smaller extent than the nickel-chromium- 
vanadium steels, and are therefore more likely to be 
subject to mass effect when treated in large sections. 
Only in the series 37 to 39 (nickel 5, chromium 0-7 per 
cent.) did the addition of vanadium exert a pro- 
nounced effect on the critical rate of cooling required 
for complete hardening of the steel ; but all the steels 
containing vanadium, and particularly the nickel- 
vanadium and nickel-chromium-vanadium steels, re- 
tained a greater hardness after cooling in air (or more 
sl wly) than the corresponding steels without vanadium. 
Chis behaviour was to some extent dependent on the 
initial temperature. 





form of }-in. cubes were water-quenched from 900 deg. 
C. after 40 minutes at that temperature, and were 
tempered for one hour at various temperatures followed 
by cooling in water. In steels containing vanadium 
there is a tendency to obtain a fairly constant Brinell 
hardness by tempering in a range of temperature 
extending from 500 deg. C. to 600 deg. C., or in some 
instances even to 625 deg. C. The steels which did not 
contain vanadium did not show this feature, but 
softened steadily as the tempering temperature in- 
creased. This behaviour was confirmed by making 
hardness tests on the same quenched specimens of 
selected steels after successive tempering treatments. 
Small oil-quenched specimens also showed approxi- 
mately constant hardness over a range of tempering 
temperatures. 

Similar specimens were used to determine the effect 
of prolonging the tempering treatment at 500 deg. C., 
600 deg. C. and 640 deg. C. The results are not given 
in detail, but typical examples are shown in Fig. 4. 
In no case did the hardness fall to a minimum and then 
increase within the period investigated—4 hours; but 
the fall of hardness after tempering for 30 minutes at 
500 deg. C. and at 600 deg. C. became very slow, and the 


|curve for 600 deg. C. fell very nearly to that for 500 
deg. C. for steels containing vanadium. 

An increase in initial temperature not only increases 
the hardness of vanadium steels cooled at moderate 
rates (as already shown), but, if followed by rapid 
cooling, increases the hardness of the tempered speci- 
mens. This increase is most readily detected in air- 
cooled specimens of those steels in which air-cooling is 
not sufficiently rapid to produce martensite, but is 
sufficiently rapid to retain the solid solution the break- 
down of which results in temper-hardening. The 
vanadium steels in this condition soften slightly on 
tempering at 500 deg. and then increase in hardness 
with rise of tempering temperature until further rapid 
softening sets in. Steels free from vanadium showed a 
steady fallin hardness. When cooled in air or in water 
from 700 deg. C. or below (even after holding for as 
|long as 24 hours at the temperature), the same steels 
showed no increase in hardness on reheating for 1 hour 
at temperatures of from 450 deg. C. to 700 deg. C. 


TaBLe XI.—Effect of Initial Temperature on Hardness. 


The Brinell hardness of steels cooled from 950 deg. exceeds that 
of the steels cooled from 850 deg. C. by the amount given. 





Cooled in Air at 
4 deg. per second. 


Cooled in Furnace at 
10 deg. per minute. 























Type of | 
Steel. Vv, ¥; ¥, Vv, 
| , A | 0-35 0-65 iJ 0-35 0-65 
|} nil. | per per nil. per per 
| cent. | cent. | cent. | cent. 
nisin 
Cr0-65, C 0-3 | | | 
percent. ...| 5 | 54 | 38 | 1 13 8 
Cr 1-2, C 0-3 | 
reent. ..| 0 | 71 7) CUi— 1 12 |-—12 
Ni 2-6, C 0-3 | 
per cent. .. . 2 a 8 oe 2 59 18 
Ni 2-6, Cr | 
0-65, C 0-3 | } 
per cent. . » | 8 28 — 2 48 21 
Ni 2-6, Cr1-2,| 
C 0-3 per | 
cent. ° Oo | 5 —- 6 |— 2 81 50 
Ni2-6,Cr 1-2, | 
C 0-45 per 
cent. al ae SOR 85 69 
Ni 5-0, Cr} | 
0:65, 60-3 | 
6 | 78 |—14 11 | 15 | 4 
' | | 


per cent. ..| 
| 








Mechanical Properties.—The general effect of vana- 
dium on the heat-treated alloy steels is shown by the 
results of tensile and notched-bar impact tests on steels 
oil-hardened from 900 deg. C. and tempered at 600 
deg. C. and 650 deg. C. (Table XIII.). The degree of 
hardening conferred by the presence of 0-35 per cent. 
of vanadium under suitable conditions of treatment is 
very great, and there is no appreciable advantage in 
| the further addition of vanadium. The fall in hardness 





produced by raising the tempering temperature from 
600 deg. C. to 650 deg. C. is variable, depending on the 
temperature (sometimes exceeding 600 deg. C.) up to 
which the flat region of the tempering curve extends. 

Commercial vanadium steels usually contain 0-15 to 
|0-25 per cent., and the extent to which the temper- 
| hardening efigct is shown by them has not been 
| investigated. Published results indicate, however, that 
}it may be an important factor in the heat 
| treatment of nickel-vanadium steels containing 0-20 
per cent. of vanadium*. Commercial chromium- 
| vanadium steels may also show the effect (though to 
| a less pronounced degree) if the conditions of treatment 
jare suitable. The conditions which favour temper- 
| hardening in these steels are a high initial temperature 
and a rate of cooling sufficiently rapid to preserve the 
solid solution from decomposition, but not sufficient 
to secure the complete formation of martensite in the 
steel. Published results on chromium-vanadium steels 
oil-hardened from 850 deg. C. often give no sign of 
the effect.f When a tendency to temper-hardening is 
present in a commercial chromium-vanadium steel it 
usually shows itself as an arrest in the rate of fall of the 
tensile strength with an increase in the tempering tem- 
perature over a small range, such as 550 deg. C., to 
600 deg. C. 

Cause of the Temper Hardening.—In the absence of 
constitutional data a complete explanation of the 
temper-hardening of vanadium steels is not possible, 
but observation point to its being due to the retention 
of vanadium carbide in a-iron formed at the y—>a 
change, and its subsequent precipitation on reheating. 
Hence, it appears that quenching from the y range 
produces martensite, or a-iron with Fe,C in fine dis- 
persion, and that the a-iron retains V,C, in super- 
saturated solution. The rate of cooling necessary to 
retain the a-iron solution of vanadium carbide is in 
some instances (for instance, nickel-chromium-vana- 
dium steels) considerably less than that required to 
form martensite. 











* Metallurgist, vol. viii, page 134 (1932), 
+ ENGINEERING, vol. cxii, pages 771, 805 (1921). 
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Effect of Vanadium on the Mechanical Properties.— 
The addition of vanadium causes an increase in the 
hardness of quenched carbon steels and steels of low 
alloy content, such as 0-65 per cent. chromium steels. 
It does not affect the maximum hardness of water- 
quenched alloy steels of higher alloy content, but it 


has a marked influence on the hardness of these steels | 


when they are cooled at some slower rate (depending 
on the composition) or when they are tempered within 


TABLE XIII 


Composition 


MECHANICAL Prorexties oF Streets O1rn-HarpeENep (rw Preces 5 rx. BY 
900 pea. C., TemrerRED at 600 Deca. C. or 650 Dea. C. 


Tempered at 600 deg. ( 





high temperature was not excessive, and in the absence 
of vanadium the steels suffered no bad effects from this 
treatment ; hence the fall in impact figure obtained on 
| treating the corresponding steels containing vanadium, 
after quenching from a high temperature, was due to 
|the temper-hardening which had occurred. 
In order to obtain the full effect of temper-hardening 
it is not necessary to exceed 0-35 or 0-4 per cent. of 
'vanadium in any of the alloys examined. A further 


1} In. BY } IN.) FROM 
AND COOLED IN AIR. 





Tempered at 650 deg. C. 











l | vieta | saxi- | | Viel ' 
‘ Mn. Ni Cr V. | a). | Load. | Yielq /24tion | Impact — — , |gation | Impact 
No Per Per Per Per Per . | Loa eld |e no ~ : (a). Load.| Yield oan, | 

Ratio,/0% 2in.| Figure. I on2in.) Figure 

cent cent. | cent cent. | cent — — Per | Ft.-lb. 7 | Ratio. Per Ft.-Ib 

Tons per cent. | (6). Tons per | cent. | (d). ; 

aq. in sq. in. | 

| is ors — nat a ae ] peels 
9 0-30 | O-14 0-66 23-8 | 37-8 | 0-63 32 43 21-4 35-8 0-60 33 | 41 
10 6-30 | 0-19 0-65 | 0-39 | 47-6 | 58-4 | 0-81 22 12 42-6 52-4 0-81 24 | 19 
11 0-36 0-19 0-63 | 0-63 | 45-2 | 57-9 0-78 16° | 12 47-0 55-6 | 0-84 23 15 
12 0-30 | 0-19 1-25 29-2 | 41-8] 0-70 | 25 7 28-3 39-2 | 0-72 27 84 
13 0-36 | 0-21 1-20 | 0-38 49-6 59-3 | O-R4 21 22 50-2 | 56-7 0-88 23 40 
14 0-34 | 0-21 1-20 | 0-68 54-2 64:3 | 0-84 | 21 16 47-9 54-9 0-87 23 47 
15 0-25 | 0-57 1-29 | 0-35 | 51-6 | 60-4 | 0-85 22 18 51-3 | 59-0 0-87 | 23 18 

j | i 
16 0-34 | 0-10 | 2-70 26-8 | 38-4 | 0-70 30 50 25-8 36-8 0-70 | 31 51 
17 0-34 | 0-21 2-66 0-38 48-8 | 55-1 0-89 23 33 45-8 51-4 0-89 | 25 37 
18 0-34 | 0-17 | 2-63 0-61 | 50-0 | 57-1 | 0-88 | 24 20 46-8 53-6 | 0-87 24 31 
19 0-20 | 0-54 | 2-80 0-31 | 50-6 | 57-2 | 0-88 23 31 48-8 55-1 | 0-88 | 24 27 
| | 

20 0-31 | 0-05 | 2-85 | 0-70 37-6 | 45-4 | 0-83 26 82 34-0 42-9 | 0-79 | 28 89 
21 0-34 0-18 2-62 0-68 0-36 59-4 66-6 0-39 18 19 50-4 56-9 0-839 22 50 
22 0-36 | 0-22 2-57 | 0-64 | 0-68 | 58-2 | 65-8 | 0-88 21 21 50-9 57-1 0-89 24 47 
23 0-35 | 0-19 2-61 1-18 49-2 | 57-2 | 0-86 | 23 49 | 51-8 0-82 24 58 
24 0-31 0-17 2-63 1-20 | 0-31 72-7 | 76-7 | 0-95 17 | 15 60-1 0-94 23 44 
25 0-31 | 0-21 2-60 | 1-19 | 0-34 | 70-8 | 75-5 | 0-94 16 16 60-4 0-93 21 46 
26 0-31 0-20 2-67 1-18 | 0-61 76°3 | 79-8 | 0-96 | 15 12 | 62-7 0-94 19 36 
27 O-41 | O-22 | 2-63 | 1-23 | 0-37 | 76-0 | 80-1 | 0-95 15 14 62-8 0-95 20 35 
22 0-37 0-21 2-646 1-22 0-62 76-6 79-2 0-97 15 | 13 | 61-9 0-98 20 36 
9 0-46 | 0-20 | 2-60 | 1-21 | 0-65 | 79-6 | 82-6 | 0-96 15 12 66-9 0-96 18 27 
30 0-24 | 0-51 | 2-86 | 1-35 49-1 | 56-3] 0-87 | 23 | 32 6 | 51-8 0-84 25 63 
$2 0-20 | 0-28 | 2-84] 1-34 | 0-34 | 68-8 | 72-4 10-95 | 18 14 ‘1 | 56-6 0-94 21 45 
33 0-26 | 0-34 2-82 | 1-35 | 0-36 | 71-8 | 74-61 0-96 | 18 13 ‘7 57-5 0-93 21 42 
a4 0-28 | 0-42 | 2-81 | 1-33 | 0-34 | 72-1 | 74-9) 0-96 | 18 12 0 56-8 | 0-95 21 | 53 
16 0-28 | 0-57 2-75 1-37 | 0-33 | 70-7 | 74-1 | 0-95 | 17 13 8 56-6 | 0-93 22 50 
37 0-3: 0-14 5-10 | 0-70 47-1 56-2 | 0-84 23 =C| 58 } 42-38 | 54-7 0-78 25 64 
38 0-34} 0-19 | 5-15 | O-61 | O-36 | 71-1 | 74-2 | 0-96 18 19 |} 66-4 64-9 0-87 19 34 
39 0-30 | 0-20 5-03 | 0-63 | 0-61 79-7 | 81-0 |) 0-98 16 | 12 | 69-5 68-1 0-87 20 35 


Steels Nos. 9, 12, 16, 
(a) Load giving 0-2 per cent. permanent set. 
(6) Average of 3 results with B.S. test-piece. 


a certain range of tempering temperature. When steels 
containing vanadium are rapidly cooled from a high 
temperature and are then reheated at 500 deg. C. to 
700 deg. C., temper-hardening is induced to an extent 
which varies with the composition and previous treat- 
ment. 

Temper-hardening is shown in the presence of vana- 
dium by low-carbon steels, by medium-carbon steels 
and, to varying degree» by all the alloy steels examined, 
being most pronounced in the nickel and _nickel- 
chromium steels containing about 2-6 per cent. of 
nickel. It is favoured by cooling from a high initial 
temperature. In alloy steels containing vanadium, a 
high initial temperature does not increase the hardness 
of the quenched or the very slowly-cooled specimens, 
but it influences the hardness of specimens cooled at 
some intermediate rates. In some alloys the air- 
cooled specimens are harder when cooled from a high 
initial temperature: in others the hardening effect o 
high initial temperature is only observable when a 
slower rate of cooling is employed. 


The hardening is not due to persistence in the for- | 


mation of martensite at these slow rates of cooling, 
but to the partia! breakdown of a solid solution which 
is preserved in the supersaturated condition by faster 
rates of cooling. This solid solution is, therefore, 
present in the more rapidly cooled (water-quenched or 
oil-hardened) material, and can be caused to precipitate 
its dissolved constituent by suitable reheating treat- 
ments. The hardening effect in the steels so treated 
usually takes the form of an arrest in the normal fall 
of hardness due to tempering ; it is not always accom- 
panied by an actual rise in hardness with increase of 
tempering temperature. When the solid solution is 
retained after air-cooling, neither the initial hardness 
nor the fall in hardness on tempering is so great, and 
the hardening effect of precipitation is, therefore, more 
obvious. 

Although the temper-hardening of vanadium steels 
ean induce high tensile strength in the material, it 
has a deleterious effect on the impact figure, particularly 
in carbon-vanadium steels and steels of low alloy 
content. An unduly marked fall in the impact figure 
is a common result of age-hardening and temper- 
hardening, both in steels and in non-ferrous alloys. 
The effect is also evident in nickel-chromium-vanadium 
steels but, possibly on account of the tougher nature of 
the ground-mass, the impact figures reached are not so 
low. The grain-size of these steels quenched from a 


20 and 37 were oil hardened from 925 deg. C 








and cooled in water from the tempering temperature. 


* Broke outside middle half. 


increase in vanadium had no advantageous effect on 
the properties of the steel. In practice, less than 0-3 
per cent. of vanadium is usually employed, and the 
extent to which the properties of commercial vanadium 
steels are affected by temper-hardening, and the condi- 
tions of initial temperature, rate of cooling and time 
and temperature of tempering which are required to 
reveal the effect, have not been investigated. It is 
clear, however, from many published results, as well as 
from examples referred to in this paper, that temper- 
| hardening may occur in steels with as little as 0-15 
| or 0-2 per cent. of vanadium. 











CATALOGUES. 


Lifts.—Messrs. Marryat and Scott, Limited, of 75 
Clerkenwell-road, London, E.C.1, have sent various 
publications relating to the lifts they manufacture for 
service purposes, residential flats, works, and offices. 
|The advantages of the system for collective calling 
installed on their automatic lifts are referred to. 

Tachometers.—Eddy-current tachometers, made in a 
number of standard forms and sizes to suit different 
uses, are described in a folder received from Messrs. 
Geo. Thomas and Company, Limited, Parsonage-lane, 
Deansgate, Manchester, 3. Dimensions are given to 
enable the possible user to judge of the best means for 
their location. 

Electric Cookers.—The design and salient features of 
the firm's electric cookers are given in two folders received 
from Messrs. The English Electric Company, Limited, 
Queen's House, Kingsway, London, W.C.2. They are 
too numerous to warrant individual reference, but all 
are such as to facilitate work in service and to ensure 
reliability and long life. 

Motor Rail Coaches. 
the 32-seat high-speed 
car has been successfully applied are referred to in a 
»ublication received from Messrs. Michelin Tyre Company, 
Fimited, of Stoke-on-Trent. 
weights as 7 
speed 86 m.p.h., and from 69 m.p.h. to 
gradient of 1 in 100. 

Tide Flaps and Penstock Valves.—Messrs. Ismailia 
Valve Company, 17, Victoria-street, London, 8.W.1, 
give all necessary information regarding the standard 
available types of their penstock valves, made in cast- 
iron and provided with dovetailed rubber faces, in a 
}new folder. Another list covers the firm’s full-bore 
| taps and stop cocks for hot-water services, laundries, 
rain-water tanks, and all services where the water contains 
| sediment or deposit. 





Services and journeys to which 


tons tare and 10 tons loaded, maximum 
72 m.p.h. ona 


‘ae 





The specification gives the | 


Michelin pneumatic-tyred rail- | 


METALLIC PISTON ROD PACKING. 


Tue packing of the glands of piston rods by means 
of metallic rings in place of soft material developed 
shortly after the advent of high steam pressures, and, 
in consequence, it might have been assumed that al] 
possible methods had beentried. This is evidently not 
so, as the packing shown in the figure below seems 
to make use of a new and useful principle. It 
is manufactured by Messrs. The Hoyt Metal Com. 
pany of Great Britain, Limited, Putney, S.W.15, and 
has been given the name of “ Silver Ring” metallic 
packing. The packing consists of a number of conical 
rings, with the inner and outer surfaces parallel, nested 
one within the other in the stuffing box. The gland 
and neck ring, as well as the lantern ring, should one 
be employed, are finished with conical surfaces at an 
angle of 15 deg. On screwing up the gland this form 
of surface gives movement to the rings not only in 
an axial direction, but in a lateral one also, with the 
result that the inner edges of the rings are pressed 
against the rod and the outer edges against the wall of 
the stuffing box, thus providing an effective seal. The 
tightness of the seal is assisted by the annular grooves 
formed by the square edges of the rings, in which 
grooves oil, when used for lubrication, lodges. The 
particular gland illustrated shows a lantern ring with 
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a duct to a pressure-lubricating system. It also shows 
a screwed gland, but the usual form of a flanged gland 
with studs and nuts is equally applicable. 

The rings are made of a special white metal alloy, 
which, we understand, differs in composition from the 
standard Babbitt anti-friction metal with which Messrs. 
Hoyt are identified. This alloy, arrived at after a 
considerable amount of experiment, has, it is stated, 
high anti-frictional properties and the somewhat 
unusual one for this class of metal of being slightly 
flexible. This flexibility, in addition to accommodating 
the packing to minor changes in the size of the rods, 
enables a very precise degree of pressure adjustment 
to be effected, as the rings reset themselves again when 
the gland is eased off should too great a pressure have 
been inadvertently imposed in the first instance. The 
packing has mainly, up to the present, been employed 
in such plant as refrigerating machinery, acetylene 
compressors, &c., where it is essential that the escape 
of noxious gases should be prevented without setting 
up excessive frictional resistance, the high pressures 
employed rendering this resistance difficult to avoid 
with ordinary forms of packing. It is claimed that the 
packing provides a positive seal for pressures up to 
5,000 Ib. per square inch. A test made before fitting 
the packing to a battery of six-stage carbonic oxide 
compressors, working up to 4,500 Ib. per square inch, 
showed, indeed, that the gland was tight at a pressure 
of 7,500 lb. per square inch, without binding the rod. 
The durability of the rings is stated, in general, to be 
several times that of average soft packing. The 
simplicity of the packing renders it applicable to 
existing glands with a minimum of alteration. Although 
reciprocating rods only have been referred to above, 
the packing can be used with equal success on rotating 
shafts, ¢.g., on centrifugal pumps, rotary compressors, 
and so forth. 








Tue American Wetpine Socrery.—At a meeting of 
the American Welding Society held in New York on 
October 1, the Samuel Wylie Miller Memorial Medal was 

resented to Mr. John Cromwell Lincoln, chairman of 
the board of Messrs. The Lincoln Electric Company, 
Cleveland, Ohio, in recognition of his contributions to 
the advancement of the science of electric fusion welding. 
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and Ir is, we think, an encouraging sign that the ; recognisable. In the electrically-driven machine | bed for its full length. This arrangement saves the 
— Machine Tool and Engineering Exhibition, which | there was formerly a drift towards multiplying in- | time often lost on setting and moving steadies when 
an opened at Olympia yesterday and will remain open | dividual motors to effect different motions. The|a long roll or shaft is being turned. The design 
in until Saturday, November 24, is once again being | modern machine employs fewer motors and makes | of bed also permits the saddles to be traversed 
the held—encouraging, because it shows that industrial | extended use of hydraulic devices for the motions, a | beyond the tailstock when necessary. The height 
sed conditions have much improved since 1931, when, | change which, for one thing, provides for variation | of centres is 22 in., and the maximum distance 
1 of according to precedent, the exhibition was really |of speeds or feeds by greatly reduced, if not by | between them is 23 ft. The maximum swing over 
The due. At that time, however, it was very generally | “ infinitely” small, steps. Another tendency is| the saddles is 3 ft. 1 in. The headstock is of the 
tog felt that the outlook was so unpromising that em-| towards the adoption of fairly simple machines | all-gear type and is driven by a 30-h.p. constant- 
ich barcation was not warranted on a venture involving | which can be readily adapted for several operations. | speed motor through multiple Vee-ropes. The 
~ heavy outlay for what would then have been |; The single-purpose machine does not lend itself to | spindle is of high-carbon forged steel running in 
very problematic returns. To-day, there is hardly | changes in design of the work, whilst the general-| plain bearings of hard gunmetal, the front bearing 
any firm of standing in the machine-tool in-| purpose machine, on the other hand, offers a greater | being 9 in. in diameter by 14 in. long. The end 
dustry not represented at Olympia, and, moreover, | adaptability at some cost perhaps of speed in produc- | thrust is taken on a large ball bearing. The speed 
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a the displays of individual firms consist, for the;tion. A machine which combines the simplicity | changes, of which there are 16, ranging from 2 r.p.m. 
ires most part, of heavy and expensive machinery. | and rapidity of the one with the adaptability of the | to 50 r.p.m., are effected by the two large hand 
roid In the six years that have elapsed since the last |other, so far as is mechanically possible, would | wheels seen on the headstock, which operate a 
the exhibition, great changes have taken place in | appear to be the ideal now aimed at by designers | combination of sliding gears and clutches. The 
» to machine-tool design. These can only be briefly lof many tools. Another tendency, not perhaps so | interior of the headstock is illuminated, and the 
4 referred to here. Higher cutting speeds and | marked as the other two, but still discernible, is that | lubrication of the gears can be observed through 
= heavier feeds have come into use as a result of the |of employing vertical, in place of horizontal, | windows above the hand wheels. The ammeter and 
~a rapid development of cutting tools of the alloy- | spindles, in order to save floor space and to make | voltmeter are bracketed out from the headstock so 
rod. steel and carbide classes. On the other hand, | the work more easy to handle. that they can be read from the saddles, 
» he the development of single-pointed tools or diamonds It is impracticable, however, to enumerate all The saddles run on a broad way at the front of 
The working at very high speeds and with extremely small | the directions in which change has taken place |the bed. The tool posts have graduated swivel 
to feeds has also called for alteration in machine-tool | since the last exhibition. Other points of interest | slides. All the slides and saddles have taper- 
ugh technique. Developments ot the electric drive | willemerge as we proceed with the account of some of | adjusting slips. Self-acting sliding and surfacing 
oon have carried still further the elimination of the | the new machines on view this year. In dealing|feeds are provided, and there is a_ self-acting 
og belt drive from line shafting, and though the belt | with these a commencement may well be made with | feed to the swivel slides for turning tapers. The 
‘s a means of transmission is still much employed | the most indispensable machine tool of all—the lathe. | feeds are derived from a gear-box at the headstock 
on the machine itself, silk may be frequently found| The largest machine on the stand of Messrs.|end of the bed, and comprise four rates, of 12, 
in use instead of leather and multiple Vee-belts | Noble and Lund, Limited, The Northern Machine | 24, 36 and 48 cuts per inch, respectively, with a 
g = take the place of the familiar single flat type. Tool Works, Felling-on-Tyne, is the 22-in. centre, | reverse motion. The feed-shaft is carried on tumbler 
was \gain, the finishing of work by grinding, lapping | sliding, surfacing, and screw-cutting lathe illus-| bearings. The lead screw is supported on fixed 
a of nd honing is coming into more extended use,|trated in Fig. 1, above. One of the leading | bearings, and a set of 14 change wheels is provided. 
~— ind permissible limits are growing more exacting. | characteristics of this machine is the provision of a | Reverse motion for right and left hand is fitted. 
eee, \ tendency to alteration in the application of the | number of stiff caliper steadies so arranged as to | see rapid power-traverse of the saddles is effected 
y lrive to the various motions of a machine is quite permit free passage of the two saddles along the ' by individual motors of ? h.p., which pick up the 
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operating current from bare copper conductors 
housed in a recess in front of the bed and protected 
by covers, no trailing cables being employed. The 
different motions on each saddle, viz., sliding, sur- 
facing, screw-cutting, and power traverse are all 
controlled by a single lever working in a gate, so 
that no conflicting engagement is possible. The 
main driving and power-traverse motors are con- 
trolled by push-buttons on the saddles. The steadies 
can be bolted in any position on the backway of 
the bed, and hand adjustment is provided for 
traversing. The top jaw is carried in the main 
cantilever frame of the steady, and the back and 
bottom jaws on levers housed in the frame. The 
jaws have bronze pads and are adjustable for 
different diameters from the operator’s position. 
The maximum diameter admitted in the steadies 
is 2 ft. 5 in. The tailstock is bolted to Tee-slots 
on the backway of the bed. A cross adjustment 
for taper turning is provided and hand adjustment 
for traversing. The spindle is 6 in. in diameter. 

Other machines on Messrs. Noble and Lund’s 
stand, which have not been exhibited before, are 
two of the firm’s “‘ Fluifeed ’’ cold-sawing machines, 
a characteristic of which is that the feed automati- 
cally adjusts itself to variation in the section being 
cut. The largest machine, with a 28-in. saw, will 
cut rounds up to 10 in. in diameter, and has a 
swivelling vice for angle cutting up to 45 deg. A 
hand-operated work roller with pedal-operated 
lifting gear is fitted. The smaller machine when | 
fitted with a 16-in. saw, has a cutting capacity for 
rounds up to 5 in. in diameter. An automatic 
sharpening machine for the teeth of circular seg- 
mental saws is also shown. The range of work 
covers saws from 11 in. to 60 in, in diameter. 

Two machines constructed for that peculiarly 
British industry—tinplate rolling, are exhibited 
by Messrs. Craven Brothers (Manchester), Limited, 
Vauxhall Works, Reddish, Stockport. They are a 
roll-turning lathe and a roll-grinding machine. The 
roll-turning lathe is illustrated in Fig. 2, Plate 
XXIII; it can deal with rolls up to 45 in. in 
diameter in the body and 16 ft. long overall. The 
roll is held by its “ wobbler” parts in chucks at | 
both ends of the lathe, the tailstock chuck being | 
carried on a revolving spindle. Both the body of 
the roll and the end journals can be turned without | 
removing it from the chucks. The tailstock, as| 
also the rear saddle, are mounted on a pair of | 
ways at the rear of the machine. The front pair 
of ways carries the two front saddles. It will be 
noticed that the saddles differ in construction. That 
near the headstock is provided with a cambering 
motion derived from a cam and compound levers, 
with change-wheel variation for length of rolls. 
The saddle near the tailstock has a parting tool 
holder for cutting off risers or wobbler extensions. 
The reversible feed traverse and the hand adjust- 
ment saddle feeds are by variable ratchet traverse 
on @ multi-thread screw. Eight longitudinal and 
eight transverse feeds are available, the former 
ranging from ,'; in. to } in., and the latter from ,', in. 
to | in. per revolution, The ratchet mechanism 
is stated to give a close approach to continuous 
feeding which is, at the same time, of the instan- 
taneous character desirable for roll turning. Both 
front saddles are fitted with longitudinal power 
traverse by 14-h.p. motors picking up current from 
a conductor normally contained in a trench in the 
foundation. The rear saddle has _ longitudinal 
adjustment by hand, but has similar automatic 
in-feed to the front saddles. It is suitable for 
ordinary in-feed work or for parting the rolls when 
they are to be broken up. The headstock is of the 
maker’s normal type, the main drive consisting 
of a 35-h.p. motor. Thore are four spindle speeds, 
ranging from 0-3 r.p.m. to 36 r.p.m., and obtained 
by change gears. Control of the machine is effected 
by push-buttons on the headstock, saddles and tail- 
stock, control from the saddles being facilitated by a 
large dial tachometer and ammeter visible from them. 

The roll-grinding machine is illustrated in Fig. 3, 
Plate XXIII. It has been primarily designed for the 
sheet and tinplate industry in which grinding of 
the rolls is becoming more general, not only with 
the objectof ensuring greater uniformity of work, but 
in order to prolong the life of rolls, with a reduction 


of time and expense. The machine will grind 
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rolls from 4} in. to 34 in. in diameter when a grinding 
wheel of the full size, viz., 26 in. in diameter, is used. 
With a wheel 20 in. in diameter, rolls up to 40 in. jn 
diameter can be ground. The maximum overall 
length of the roll admitted is 10 ft. with a maximum 
grinding length of 7 ft. The grinding wheel is 
24 in. wide. The bed of the machine is formed with 
two sets of sliding ways. 
carry the grinding saddle and that at the rear carry 
the head stock and tailstock with the roll support 
in between them. The illustration shows the 
rear of the machine. The headstock, tailstock 
and roll support are traversed along the bed by 
rack and pinion gear. The headstock is driven by 
a 74-h.p. motor, transmission being through speed 
change gears. The faceplate, which carries a 
floating chuck for driving the roll, rotates about a 
dead centre. The tailstock is also fitted with a 
dead centre and has transverse adjustment to 
ensure parallelism or to effect conical grinding. 
The roll supports are provided with adjustable 
cast-iron pads on which the journals rest. <A pair 
of these pads can be made out in the illustration 
near the grinding-wheel driving pulley. The 
adjusting device for the pads is seen overhanging 
the bed. It provides means for setting the rolls 
both at the correct height and in correct longitu- 
dinal alignment. A Vee-gauging device and pointer 
mounted on a slide at each support facilitates the 
setting operation. 

The grinding wheel saddle is traversed along the 


bed by rack and pinion, the motive power being | 


supplied by a 4}-h.p. motor acting through an 
eight-speed change-gear box. Reverse is effected 
by trip levers. The cross slide of the saddle is 
traversed by hand with fine and coarse adjustment 
for the grinding-wheel feed. The operator is seated 
near the grinding wheel, all the controls, both self- 
acting and hand, being grouped within his immediate 
reach, whilst an uninterrupted view of the whole roll 
is possible. The rolls, whether new or old, 
being re-surfaced, can be ground parallel or with 
concave or convex cambers, the change being made 
instantly. The camber is obtained by a cam rotated 
from a rack on the bed through a four change-gear 
box, by means of which varying lengths of rolls 
can be dealt with. The cam is combined with 
a lever system and the whole mechanism is claimed 
to function without friction and without giving 
rise to any flats or points. The amount of camber 
may be varied as desired. A plunger and indicator 
gauge is fitted to the grinding slide for checking the 
longitudinal alignment of the roll journals. A 
truing device for the grinding wheel is provided 
on the tailstock. A chamfer grinding attachment 
may be.fitted to the rear bed, between the roll 
supports, by means of which both ends of the rolls 
may be chamfered after the main grinding operation. 

Messrs. Alfred Herbert, Limited, Coventry, have 
a number of stands in various parts of the exhibi- 
tion, on some of which are displayed their own 
products and on others machines for which they are 


agents. The largest stand of those devoted to the 


firm’s own manufactures contains a thoroughly | 


representative selection of lathes, of the capstan, 
turret and automatic types, and all in operation. 
Four combination-turret lathes with roller-bearing 
spindles and covered Vee-beds are shown. 


described and illustrated on page 205 ante. A new 
pattern is the No. 12 combination turret lathe, illus- 
trated in Fig. 4, Plate XXIII. This has a maximum 
swing over the bed covers of 234 in., and over the 
cross-slide of 154 in. The spindle, which is bored 
to 6} in. in diameter, is formed with a flange at 
the front end for the attachment of chucks. The 
maximum distance from the flange of the spindle 
to the face of the turret is 75 in. It will thus be 
evident that the machine is intended for the heavier 
classes of turret-lathe work. The headstock is 
arranged for a self-contained drive, consisting of a 
25-h.p. motor with Texrope transmission. The 
lathe can be stopped and started from the saddle 
or from the turret slide, as well as from the head. 
A total of 24 spindle speeds is provided, viz., 16 
forward speeds, ranging from 15 r.p.m., to 598 r.p.m., 


and eight reverse speeds, ranging from 15 r.p.m. to | 


474 r.p.m. The bed has four prismatic ways, the 
chasing saddle being carried on two, and the turret 


The pair at the front | 


The | 
largest lathe, a No. 22a with a 28-in. swing, was |! 


slide on the other two. Ali the ways are protected 
by covers in actual contact with them and attached 
to the slides. Particular attention has been given 
to the support of the saddle for the turning of large 
diameters. It is held down by gibs at the front and 
rear. The cross-slide is of steel and has a square 
turret at the front and a tool-post at the back. 
The totally-enclosed apron contains the mechanism 
| for the reversible automatic, longitudinal feeds and 
|for chasing. There are 16 feeds, ranging from 
|6-2 cuts to 241 cuts per inch for the longitudinal 
|feed, and 10-4 cuts to 408 cuts per inch for the 
transverse feed. The chasing gear-box contains 
gearing by which three pitches of right-hand or left- 
hand threads can be cut with each leader. The 
turret slide carries a hexagonal turret, with faces 
10} in. wide by 11 in. high and tool holes 4# in. 
in diameter. A rigid support is given to knee 
| and other tools. The overhead support bar is 
| heavy and is carried in a housing extending the full 
| length of the headstock. The turret is so mounted 
that, without sacrificing stiffness, it may be easily 
rotated by hand in either direction even when carry- 
ing heavy unbalanced tools. Effective clamping gear 
is fitted. The turret apron is totally enclosed and 
contains the mechanism for the automatic longitu- 
dinal feed. There are 16 feeds, ranging from 6-2 
cuts to 241 cuts perinch. Quick power-traverse is 
provided for both the saddle and the turret slide, 
and the feed changes are made in each case by 
levers conveniently situated on the respective 
aprons. 

Perhaps the most interesting machines are two 
| fitted with the Herbert Preoptive headstock. This 
ingenious and time-saving mechanism, which enables 
any one of a large number of speed changes to be 
selected for the next operation while the previous 
one is still in progress and to be made without 
stopping the spindle, or even under cut if necessary, 
was fully described and illustrated in ENGINEERING, 
vol. cxxxvii, page 345 (1934), in connection with one 
of the machines shown, viz., a No. 74 154-in. swing 
combination-turret lathe. It is therefore unneces- 
sary to comment further on it. The other machine 
with the Preoptive headstock is a recent develop- 
ment, and is illustrated in Fig. 5, Plate XXIV. Itis 
known as the No. 4 Senior capstan lathe, and has 
a maximum swing of 15} in. over the bed and of 
7} in. over the cross-slide. The maximum distance 
from spindle to capstan is 294 in., and the working 
stroke of the capstan is 9}in. The Preoptive head 
has eight speed changes, ranging from 58 r.p.m. to 
1,000 r.p.m. The required speed is selected by the 
pilot wheel and dial seen on the headstock, and is 
given effect to by pulling over the long lever seen 
to the left of it, the lever then returning auto- 
matically to its original position, ready for the 
next change. The short lever is the reverse lever, 
and the horizontal one on the top of the headstock 
is the starting and stopping lever. 

The saddle has a square turret at the front and 
a tool-post at the rear, and has automatic longitu- 
| dinal and transverse feeds, provided with automatic 
and dead stops. Hand feed or chasing mechanism 
|can be provided as alternatives. The capstan slide 
| is of improved type with a prismatic guide in front 
and a flat guide at the back. The lower slide is 
covered and protected in all positions of the upper 
slide and is continuously lubricated. Automatic 
| feed is provided through an apron with self-selecting 
|and dead stops. Two other patterns of the No. 4 
| Senior capstan lathe are also shown, one of which 
| is fitted with an air-operated, dead-length, bar chuck 
land a wide-range headstock. This headstock has 
eight spindle speeds ranging from 42 r.p.m. to 
| 996 r.p.m., the changes being made by interlocked 
sliding gears and friction clutches. The other 
| pattern has a geared electric headstock, which forms 

the housing for the stator of an alternating-current 
motor. The rotor is mounted on ball bearings on 
| the spindle. The spindle is driven from the rotor 
by reduction gearing giving four slow speeds. By 
|the movement of a lever the rotor can be clutched 
‘to the spindle and four fast speeds obtained through 
a pole-changing switch. The total speed range 1s 
from 125 r.p.m. to 1,500 r.p.m. 
| Among the smaller capstan 




















lathes shown by 
| Messrs. Herbert is one fitted with an air-operated, 
| dead-length, bar chuck, actuated by a new type of 
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Fig. 10. 9-mn. Swine, Auromatic LaTHE; Messrs. ALFRED HERBERT, LIMITED. 


mechanism. This machine is illustrated in Fig. 9, 
above, and is known as the 2B capstan lathe. | sliding sleeve in the chuck proper through a double- 
It is intended for small and medium-sized work. | ended lever and internal mechanism. The sleeve 
The normal pattern has 5}-in. centres, but, for light | has a taper mouth, which closes the jaws by sliding 
work, a height of centres of 6§ in. can be arranged | over their externally-coned surfaces. This gives a 
for. Three spindle-speed ranges are available, | powerful grip without endwise movement of the 
viz., from 200 r.p.m. to 2,000 r.p.m., from 150 r.p.m. | jaws or work while the chuck is closing. The closing 
to 1,500 r.p.m., and from 100 r.p.m. to 1,000 r.p.m., | thrust is taken on a ball bearing of large diameter. 
when using a belt drive giving pulley speeds of | The jaws hold round, hexagon, or square bars. The 
1,000 r.p.m., 750 r.p.m., and 500 r.p.m., respectively. | casting contains the control valve with its operating 








front end of the tubular framework can be moved 
out of line with the spindle, thus enabling a new 
bar to be inserted from the front. This arrange- 
ment saves space in a line of lathes and is conve- 
|nient for the operator. The wire rope can be 
|clamped, leaving both hands free for inserting a 
|new bar. The bracket seen clamped to the support 
in the illustration provides a storage rack for bars. 

Among the automatic lathes are three examples 
of the Herbert Auto-Lathe. Two of these are 
established patterns, viz., the Auto-Junior, which 
has a maximum swing of 6 in., a working stroke of 
capstan of 5} in., and a speed range of from 
120 r.p.m. to 1,484 r.p.m.; and the No. 4 Auto- 
Lathe, with a maximum swing of 16} in., a working 
stroke of turret slide of 10 in., and a speed range 
of from 24 r.p.m. to 490 r.p.m. The third lathe is 
a new pattern and is designed for machining parts 
of sizes lying between the capacities of the other 
two machines. It is known as the No. 3a Auto- 
Lathe, and will handle work of disc form not 
exceeding 2 in. in thickness and up to 9 in. in 
diameter. For work of approximately the maximum 
length, which is 6 in., diameters up to 5 in. can be 
dealt with. The machine is illustrated in Fig. 10, 
annexed. It has a speed range of from 50 r.p.m. 
to 1,000 r.p.m. in 27 changes, which renders it 
suitable for work made from non-ferrous materials 
as well as from cast iron or steel. As the illustration 
shows, the machine exhibited is driven by a motor, 
but a belt drive from a line shaft can be arranged. 
The motoris of 74-h.p. capacity, and drives through 
Texropes, the tensioning of which is effected by 
tilting the motor on its hinged base. The head- 
stock is adjustable through a distance of 2 in. along 
the bed, being traversed by a screw and locked in 
place by bolts. The setting of the speed changes 
is effected partly by a lever and partly by pick-off 
gears. The gears are housed in a casing at the 
front end of the headstock. The lever operating 
the starting clutch not only disengages it, but 
positively disconnects the gears on the driving shaft, 
so that the pick-off gears can be changed with 
complete safety. The casing door cannot be 
opened until the lever is in the safety position. 
The spindle is hollow, the hole being 2} in. in 
diameter. 

The automatic speed changes are obtained through 
|a multiple-dise clutch in the headstock, operated 
| by the drum seen immediately below the headstock. 
|'Three other drums are housed in the bed and are 
| accessible through doors. Two of these, of disc form 
‘and side by side, operate the cross-slides, and the 
remaining one operates the turret slide. The drum 
at the right end of the bed provides a self-selecting 
feed motion to each tool. The turret slide, to which 
are bolted protecting covers in actual contact with 
|the ways of the bed, is actuated by cams on the 
|drum through a roller. The working stroke is 6 in. 
'The turret is four-faced, with relieved tool holes. 
| The cross-slides are actuated by forward and return 
| cams on their respective drums, through levers. 
| They can be operated either simultaneously or 
independently at different points of the cycle. 
The back cross-slide is of special design to avoid 
| difficulties due to the tool being inverted. All the 
| slide ways are adequately protected. The maximum 





piston are above the lathe spindle and operate a | stroke is 3} in. and the minimum is } in. The feed 


‘motion and idle motion are independently belt- 
| driven, the latter at a constant high speed. There 
are two ranges of feed, each containing five feeds, 
| viz... fine and coarse ranges. The total range for 
| the turret slide is from 21-5 cuts to 162 cuts perinch, 
| and for the cross-slides 43 cuts to 324 cuts per inch. 
|The range is selected by a hand lever and the rates 


|are automatically selected by the drum, which also 
|controls the changes between feeding and idle 


By the employment of a three-speed motor all | lever and a syphon lubricator for oiling the chuck | motions. The self-selecting feed motion enables the 


three ranges may be obtained on the same machine. | mechanism. The supporting and feeding mecha- 
Each range comprises six speed changes. The|nism comprises a tail bracket and two pillars 
standard feeds are 80 cuts and 160 cuts per inch. | carrying a framework composed of two tubes, in 
The capstan stroke is 5} in. 
features embodied in the lathe the bar chuck is of | being supported by a traveller. The traveller has 
principal interest. Its capacity for normal bar|an arm projecting through a slot in the tube and 
work is up to 1} in. in diameter, but for light bar | attached to a light wire rope passing round a system 
or tube work it will take up to 1} in. in diameter. | of pulleys to an adjustable weight for feeding the 
As will be seen from the illustration, the air-operated | bar. The front end of the bar is guided in a split 
chuck mechanism is contained in a casting bolted | bush in the tube, the bush being ejected by the 
to the front of the headstock. The cylinder and 











Of the several new | the upper one of which the work runs, its rear end | 


| feed of each tool to be adjusted to its maximum 
| without affecting the other tools, and the wide 


choice of feeds available, in conjunction with it, 
enables a great variety of work in different materials 
to be dealt with very effectively. A cutting-oil 
pump is embodied, the supply being controlled by 


'the speed-change disc, so that no oil flows except 
|when work is actually in progress. 


The splash 
guard covers the cross-slides. The grid at the 
headstock end of the lathe enables finished work 


traveller when the end of the bar is reached. The|to be drained of oil without waste. The machine, 
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HERBERT, LIMITED. 


as exhibited, has a Herbert air-operated chuck. 
A uniform pressure is maintaimed on the jaws, 
which will not open and release the work if the 
air-supply fails. The air chuck reduces the time 
for chucking to a minimum, an important feature 
as the working cycle is not very long. A magazine 
feed can be arranged if required. 

None of the large number of lathes assembled on 
the stand of Messrs. John Lang and Sons, Limited, 
Johnstone, near Glasgow, has been previously ex- 
hibited, though only three examples can be dealt 
with here. The 20-in. swing, surfacing and boring 
lathe, illustrated in Fig. 6, Plate XXIV, is of the 
turret class and is notable for the wide range of feeds 
provided. The bed is of unusual depth and is 
designed particularly with a view to resisting twist- 
ing strains. The ways are protected by a sliding 
cover attached to the saddle. The headstock is 
of the all-geared type with 12 spindle speeds, 
ranging from 12 r.p.m. to 600 r.p.m. and obtained 
by sliding gears of heat-treated nickel-chrome 
steel with ground teeth. The speed control is 
by means of a plain lever on the headstock, giving 
fast and slow ranges, and a gate lever for selection 
and reverse, for which four speeds are provided. 
There is a multi-plate friction clutch on the constant- 
speed driving shaft only. All the splined shafts 
have ground splines. The spindle is mounted in 
the firm's pre-loaded spherical roller bearing. The 
pair of levers at the rear of the headstock provide 
normal and coarse drives to the feed gearbox in 
which 28 normal feeds are provided with a range 
of 12 cuts to 168 cuts per inch. The feed reverse 
is controlled by a lever in the saddle apron. The 
turret, which is hexagonal, is mounted on a cross- 
slide. A central stop is provided for boring. Plunger 
withdrawal and the locking of the turret are operated 
by a single lever. The locating plunger and bushes 
are case-hardened 
motor, through Texropes. 

The lathe illustrated in Fig. 7, Plate XXIV, is 


and ground. 
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|the illustration. The height of centres is 8} in. 
jand the maximum swing is 164 in. The head- 
'stock is of the all-geared type and is driven by 
a single grooved pulley, provided with a brake. 
| The spindle is hollow, with a hole 23 in. in diameter, 
jand is mounted on a pre-loaded spherical bearing 
|at the front. A plate friction clutch is provided 
on the constant-speed shaft. The gear changes 
are effected by sliding gears, all the shafts running 
in ball or roller bearings. There are eight spindle 
speeds, ranging from 26 r.p.m. to 312 r.p.m. The 
standard lathe has a distance between the centres 
of 5 ft., but in the chucking lathe of Fig. 7 this 
distance is 1 ft. 8 in., the tailstock being replaced 
by a headstock carrying an independently-driven 
| boring bar, the traverse of the bar being 15 in. 
| This boring headstock has four speeds, in either 
| direction, of from 66 r.p.m. to 183 r.p.m. In the 
|rare instances in which it is desirable to hold the 
| work stationary in the chuck, these speeds are 
|} available, but it will be realised that by rotating the 
work in either the same or the opposite direction 
}as the boring bar when this is also rotating, a very 
large number of relative cutting speeds for the 
| boring tool can be obtained. The boring bar is 
driven by a reversible flanged motor. The feed 








during cut, but six change wheels are also provided, 
which make available a total of 36 changes to the 
| saddles, the feed range being from 8 cuts to 504 
|cuts perinch. The boring bar has nine feeds, with 
jan automatic feed knock-off and quick return. 
| The front saddle is of the universal type with auto- 
|matic quick motion in both directions and auto- 
matic in-feed and feed stop. The back saddle is 
of the universal type with swivel slide. 

A characteristic machine exhibited by Messrs. 
| Dean, Smith and Grace, Limited, Keighley, is 


production lathe and has a swing over the bed of 
174 in. and over the saddle of 124 in., but, as it is 


gearbox on the headstock has six feeds, changeable | 





CENTRELESS INTERNAL GRINDER; Messrs. THe HEALD 


MACHINE COMPANY. 





clutch operated by a lever which enables the spindle 
to be stopped, inched, or the brake applied with the 
motor running. The situation of the motor makes 
it possible to arrange the speed-change gears 
below the spindle, the position of the whole drive 
resulting, it is claimed, in absence of vibration, 
steady running being contributed to by the fact 
| that the headstock is carried over its whole length 
on a wide base. The motor control gear is housed 
in this base and is accessible through a large door 
which cannot be removed without first opening an 
ironclad isolating switch. The motor is operated 
by the push buttons near the chuck end of the 
headstock. The speed changes are through sliding 
gears and an internal-tooth clutch on the spindle. 
The range is from 27 r.p.m. to 602 r.p.m. in 12 
changes. The gearbox gives four sliding feeds, 
from 48 cuts to 192 cuts per inch, and four surfacing 
feeds, from 96 cuts to 384 cuts per inch. It also 
controls the screw threads cut, giving groups of 
four in a similar ratio to the feed without interfering 
with the change wheels. The change wheels for 
altering the group are carried on a swing plate 
and are totally enclosed by a cover. The reverse 
mechanism is in the box and can be used for odd- 
pitch screw cutting, without danger of cross thread- 
ing. The guaranteed limits of error of the lead 
screw to the saddle are + 0-00l1-in. in any foot oi 
length, the measurement being made at the tool 
point. The saddle has large micrometer dials for 
the several motions, and the compound rest has a 
graduated swivel arrangement for taper turning. 
The surfacing and sliding feeds are operated by on 
handle. Both feeds cannot be in operation simul- 
taneously nor in combination with screw-cutting. 
An adjustable stop is provided for the sliding 
feed, aud forms a dead stop after tripping. Th 
machine exhibited is arranged with quick powe! 








The drive is by | illustrated in Fig. 8, Plate XXIV. It is a high-speed | traverse, an optional fitting, which is not shown in 


| the illustration. Another new high-speed machin 
exhibited by Messrs. Dean, Smith and Grace is 4 


an automatic multi-cut lathe equipped as a chucking | provided with a gap, work up to 30} in. in diameter | 13-in. swing, sliding, surfacing and screw-cutting 


lathe. An example of the same lathe with the 
standard arrangement of saddles and tailstock, is 


| by 103 in. wide can be handled. 


The maximum 
distance between centres is 5 ft. 6$ in. 


The drive 
exhibited. The latter machine has two front saddles, | is by means of a 13}-h.p. flanged motor running | for surfacing and sliding, and 60 threads. 


|lathe for fine turning, with 12 spindle speeds, 
ranging from 26-3 r.p.m. to 1,200 r.p.m., 60 feeds 
One ol 


one rear saddle and a sliding tailstock. The | at 1,450 r.p.m. and bolted low on to the end of the | the latest examples of the firm’s well-known tool- 


headstock is the same as in the lathe shown in 


bed. 


Transmission is by belt through a multiplate 





iroom lathes, is also shown. This type of lathe was 
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Fig. 13. 


12-r1xn. Orcutt GEAR GRINDER; Messrs. THe GEAR GRINDING CoMPANY, LIMITED. 


described in ENGINEERING, vol. cxxvi, page 349) pair of inverted Vee-ways, which are always covered. 


(1928). 


| It is traversed by the handwheel at the left-hand 


Leaving the review of other lathes shown until | of the illustration, there be‘ng a similar one at the 


later, some attention may now be given to grind- 
ing machines of which a new design exhibited by 
Messrs. Alfred Herbert, Limited, Coventry, is the self- 
contained tool and cutter grinder shown in Fig. 11, 
opposite. It willadmit work up to 10 in. in diameter 
and 21}in. long between the centres, and is therefore 





suitable for grinding milling cutters, reamers and 
similar tools of considerable dimensions. A distinc- 
tive feature is the mounting of the grinding-wheel | 
head. This is carried on the top of a heavy circular | 
column supported in bearings in the bed. The 
column is provided with rack teeth, which extend | 
round the whole periphery and can be raised and 
lowered, when the wheel head is in any angular 
position in the horizontal plane, by a pinion, the 
shaft of which is rotated by self-sustaining worm 
gear. The upper bearing of the column consists of a 
sleeve, which rotates with the column, and through 
which the column can slide. It is provided with a 
collar of dovetail form, by which it is supported on 


back. Both wheels have a graduated index dial. 
The maximum traverse is 10 in. The main table 
is very sensitively mounted on the saddle, precision 
rollers being provided for both the bearing surface 
and the lateral guidance. The full travel feed of 
the table, viz., 18 in., is obtained by the handwheel 
to the right, but the table can be more quickly 
reciprocated through shorter distances by the 
horizontal lever near it, a method which provides 





Fie. 14. Lieut Sizina Device For CYLINDRICAL 
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diamond is set to true the wheel at a definite 
relationship to the finished size of the hole. When 
the truing is completed, therefore, the advance of 
the cross-slide by a definite amount causes the work 
to be ground to the pre-determined size. The hole 
may be either parallel or tapered, open or closed, 
or with or without interruptions. The machine 
with the driven work-head is shown in Fig. 15, 
Plate XXV. The maximum recommended diameter 
of hole that can be ground is 1 in., the maximum 
length being 3 in. The minimum diameter is } in. 
The work-head is seen to the left of the illustration. 
It is driven by an individual motor of }-—} h.p., and 





| 


reciprocates with the main table, which is hydrau- 
lically operated, any speed between 0 in. to 40 in. 
per minute being obtainable. The work-head can 
be swivelled for grinding taper holes, The spindle 


means for the rapid sharpening of cutters of ordinary | carries a hydraulically controlled chuck. The table 
width. The table feed can also be applied from the | traverse is determined by adjustable dogs. 


back of the machine by a handwheel, which can be 


A characteristic feature of the machine is that 


disconnected when either of the other two means | the cross slide carrying the grinding wheel is hydrau- 


is in use. Adjustable stops are provided on the 
table edge, which function either as spring plungers 
for absorbing shock or as dead stops. The main 
table carries a swivelling table,’on which are mounted 
the work head and tailstock. The clamping gibs 
at the end have graduated scales, one indicating 
the taper in degrees and the other in inches per foot. 


the bed and is held down by a circular gib; it is| A fine worm and quadrant adjustment is provided. 
graduated in degrees so that the wheel head may | The central pivot of the swivel tabie is aiso graduated 
be set at any desired angle to the table. Both the} to 45 degrees on each side of the centre and is 


vertical and angular settings of the columns are 
maintained by effective clamping devices. The range 
of the vertical traverse is 8 in. The drive to the wheel 
head is by means of a 1-h.p. electric motor, attached 
to a bracket on the column. Transmission is by 
belt passing up the inside of the column, adjustment 
of the position of the bracket providing tensioning. 
The motor and wheel spindles carry two-step 
pulleys, which, when the motor is running at 
1,430 r.p.m., provide wheel speeds of 3,730 r.p.m. | 
and 5,770 r.p.m. The belts, motor, &c., are acces- | 





fitted with two clamping bolts. The workhead is 
mounted on a rectangular base bolted to the swivel 
table. It has swivelling motions in the horizontal and 
vertical planes. The tailstock has a spring-loaded 
spindle with rack and pinion withdrawing gear. The 
tooth rest holder is of a completely universal type 
and a centre gauge is provided. Circular and internal 
grinding attachments and a universal swivel vice 
add to the wide range of the machine’s utility. 
Two internal-grinding machines manufactured 
by Messrs. The Heald Machine Company, Worcester, 


sible through large ventilated doors, one on each | Massachusetts, U.S.A., are shown by the firm’s 
side of the base. The method of supporting the! British agents, Messrs. Alfred Herbert, Limited, | 
wheel head and motor on a single column with| Coventry. Both are automatic and known as the 
vertical and rotatable adjustment is patented. | No. 81 pattern, though one has a driven work-head, 





The wheel spindle is formed for carrying a wheel| and the other is a centreless machine. In both 
at both ends, the bearings being arranged to take | cases the machines can be arranged to gauge the | 
the thrust in both directions. A normal set of | work by either the “‘ Gage-matic ” or “ Size-matic ” | 
Wheels consists of five, of the following contours :| method, the principle of the first-named method | 


lically operated and is entirely independent of the 
reciprocation of the table. The correct table-speed 
and wheel feed can thus be readily obtained, and 
four feed adjustments are possible. The grinding 
cycle consists first of a “‘ pick-up ”’ feed as the wheel 
enters the hole. Then follows a roughing-cut feed, 
which is set for as many table traverses as may be 
needed, after which the slide changes to a fine feed. 
This gives a semi-finish to the work and the feed 
then stops, the wheel being withdrawn from the 
hole, its speed reduced, and it is then automatically 
trued bythe diamond. On again entering the hole, 
a finished feed is given, the rate of table traverse 
being reduced for this operation. When an extremely 
fine finish is desired, a further short grinding period 
is given in which the feed is practically nothing. 
The traverse of the wheel longitudinally is arranged 
so that when it is entering the hole the work over- 
takes it, that is, the entry is made slowly and risk 
of damage to the corners is greatly minimised. 
The diamond truing device is hydraulically dropped 
into position. Its construction effects the in-and- 
out movement of the diamond, without changing 
the height of the diamond point; an important 
feature, particularly when very small wheels are 
employed. The wheel is driven by Vee-belts 
from a 5-h.p. motor housed in the machine base. 
This motor also drives a geared oil pump supplying 
the hydraulic system and a pump for the cooling 


Une cup, one taper cup, two disc, and one saucer-| being that of causing a’ solid positive sizing-plug | water, this latter being situated below the tank 
wheel. The largest wheel is 6 in. in diameter and| to attempt to enter each time the wheel leaves | so that its suction is always flooded. 


is for use with the lower speed only. With the| the back of the hole. The machine stops when | 


The centreless internal grinder shown in Fig. 12, 


higher speed, a diameter of 4 in. is the largest| the size of the hole permits the plug to enter.| page 488, embodies a new method of supporting 
permissible. Adjustable wheel guards are provided. | The method is, of course, only applicable to plain| the work, The outside diameter of the work is 


The saddle has a cross-traverse on the bed on a| open holes. With the “ Size-matic” method, a 





| used to generate a path for grinding the bore, which 
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is thus accurately concentric with the external | purpose, shown on the right in Fig. 17, is an iron lthe work spindle by means of a cone at each end, 


periphery. The work is in contact with three | 
rolls, one, the regulating roll, on one side, and the 
other two, the supporting and pressure rolls, on | 
the other side, that is, opposing the regulating roll, | 
the work being supported on three lines of contact 
which looked at endways are situated at the corners | 
of a triangle. The regulating roll drives the work | 
and regulates its speed, preventing it from being | 
driven at too great a rate of speed by the rapidly 
rotating grinding wheel. The rolls are so arranged 
that the grinding wheel bears directly in line 
with the point of contact of the work with the | 
regulating roll, so that effective support is| 
given and there is no possibility of the con- 
centricity being destroyed by the “springing” 
of the work. The grinding wheel and the work 
rotate in the same direction. The maximum external 
diameter of work that can be ground is 3 in., and | 
the minimum internal diameter is } in. There is, 
of course, no fixed position for the axis of rotation 
of the work, the wall thickness being determined by 
the distance between the peripheries of the regulating 
roll and the grinding wheel. 

The operation is wholly automatic and continuous 
as long as a supply of pieces remains in the feed | 
chute. The sequence is as follows, assuming a) 
piece to have just been finished: The pressure | 
roll moves out of the way and an arm comes up 
from below the work, lifting it up and ejecting it 
into a discharge chute. A fresh piece is then | 
picked up by the loading arm, which descends and 
places it in position on the supporting roll. The | 
pressure roll then returns to hold down the work 
and the grinding part of the cycle occurs. The) 
feed cycle of the grinding wheel is substantially 
the same as that described for the chucking machine, 


and in this case, also, the several motions are 
hydraulically operated. The regulating roll is 
driven by an independent motor. The regulating 


roll head is mounted upon a reciprocating table 
whilst the wheel head is carried on a stationary 
bridge spanning the table ways. The regulating 
roll is adjustable transversely for different diameters 
of work, and can be swivelled for taper grinding. 
The controls of both machines, it will be seen by 
comparison of the two illustrations, are generally 
similar. The two levers on the base control the 
table speed and effect its reverse, respectively, 
and the two knobs below them regulate the truing | 
and finishing speeds. The large handwheel actuates | 
the cross-feed of the wheel head, the group of levers 
and knobs to the right of it being concerned with 
the automatic feed adjustment. 

Three machines of considerable interest made 
by Messrs, The Gear Grinding Company, Limited, 
Handsworth, Birmingham, are being shown on the 
stand of Messrs. A. C. Wickman, Limited, Coventry, 
the sole selling agents. One of these is the Orcutt 
hydraulic spline-shaft grinder illustrated in Fig. 17, 
Plate XXV. In this machine the grinding wheel 
is trued to the correct shape and finished size of 
the work, being formed with inclined flanks on 
each side of the periphery and a central concave 
portion. After trimming, the wheel remains in a fixed 
position relatively to the trimmer, seen on the left in 
Fig. 17, and the work piece is fed towards 
the wheel for the grinding operation. The grinding 
wheel-head is mounted on a vertical column having 
two Vee-ways, and the wheel slide is held against 
the ways by means of a counterweight, so that 
straps are not relied on for this purpose. The 
grinding-wheel spindle runs on anti-friction bearings, 
and is flexibly driven from a sleeve-mounted pulley, 
so that the spindle is relieved of the belt pull. 
Two spindle speeds ere provided to allow for 
grinding-wheel wear. The main table, which carries 
the hand-operated trimmer fixed at one end, also 
carries the work table with its dividing head and 
tailstock, which are mounted on one Vee and one 
flat way. These ways are inclined with a slope of 
1 in 32 to the horizontal ways on which the main 
table rests, and the cut is put on the work by 
drawing the upper table up this incline by means 
of a screw and nut-bevels operated by a hand wheel 
with a graduated dial. 

A hydraulic drive is employed for the reciprocation 
of the main table and work, and also to effect the 
automatic indexing. The dividing head for this | 


| 
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casting carrying a work spindle on double-purpose 
ball bearings. A hole, 3 in. in diameter, in this 
spindle enables work too long for the centres to be 
passed through it and held by taper collets. An 
index plate, 8 in. in diameter, is mounted on the 
near end of the spindle, the plate having radial 
locating faces which make contact with a pawl 
and are held in contact by hydraulic pressure. 
An oil motor built into the dividing head drives 
the work spindle when the index plate is released 
by trip mechanism, operated by the main table 
near the end of its travel. The trimmer, previously 
mentioned, carries three diamond tools, two of 
which, the side diamonds, are held in levers capable 
of swinging through a small angle in one plane ; 
micrometer screws are provided for setting to size 
and for wear adjustment. The third diamond tool, 
the bottom diamond, for trimming the concave part 
of the wheel, is mounted in a hardened and ground 
spindle, the axis of which is coincident with that 
of the work piece in the grinding position. As the 
grinding wheel at each trim is trued to the finished 
size of the shaft, and not afterwards moved, it follows 
that when the axes of the work piece and the 
trimmer coincide, the work will be to size. The 
trimmer, as already mentioned, is hand operated, 
all three diamond tools being moved together by 
a single lever. When it is necessary to trim the 
grinding wheel, the main table is tripped by hand, 
and travels beyond its normal working stroke to 
a fixed stop; this brings the bottom diamond under 
the axis of the grinding wheel. An auxiliary stop 
is then used to bring the side diamonds into proper 
relation with the grinding wheel. The machine 
exhibited can take a maximum length of 20 in. 
between centres and the maximum diameter of 
work for its full length is 3 in.; certain other! 
lengths up to 4 in. in diameter can, however, be | 
accommodated. The grinding wheel used is 8 in. 
in diameter, with a maximum thickness of 1} in., 
and a 2-h.p. motor, running at 1,440 r.p.m., is used 
for driving the grinding wheel, with another similar 
motor for the hydraulic drive. A larger machine, 
capable of taking work 36 in. in length between 
centres, is also made. 

Formed wheels are used on the Orcutt hy- 
draulic gear-tooth grinder, which is also exhibited 
by the firm. A photograph of this machine, from 
the operator's side, is reproduced in Fig. 13, page 489. 
Automatic grinding-wheel trimming is employed, 
and all the motions are hydraulically operated. Of 
the two motors visible in the illustration, the upper 


‘one drives the grinding-wheel spindle and the 


lower one the main oil pump and suds pump; 
both motors are controlled by push buttons. Only 
one speed is normally employed for moving the 
main slide horizontally when grinding, the motion 
being started and stopped by the control valve. 
The latter can, however, be used to give lower 
speeds, if desired. When grinding, the main slide 
operates between two dogs on the rear side of the 
machine, the positions of the dogs being adjusted 
to suit the face width of the gears being ground. 
For trimming, however, the trip lever is moved, and 
the main slide then comes back against a positive 
stop to the trimming position. The gears to be 
ground are held on arbors pulled back into the 
taper in the work spindle, and the cut is put on by 


the handwheel shown in the top left-hand corner | 


of the illustration. This moves the work head 
vertically until a dial on the handwheel reaches a 
mark. Other positions on the dial are marked for 
rough trimming and finish trimming of the grinding 
wheel. . 

Wheel trimming is effected by pantograph 
mechanism and, by means of form pegs moving 
along the edges of forms, the diamonds are caused 
to trace the desired tooth shape on the wheel; the 
pantograph mechanism gives a reduction of 6: 1. 
A root trimmer, operating on the periphery of the 
wheel, is provided to give a single radius joining 
the flanks of the teeth, and as this trimmer is on 
the top side of the wheel, provision is made for 
automatically feeding the diamond down as the 
wheel is reduced in diameter. The indexing 
mechanism is enclosed in the box shown on the 
extreme left of the illustration. The index plate, 
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|and indexing is effected automatically. The 
| machine can grind gears with a range of diametral 
pitches from 16 to 5, and a range of pitch diameters 
from ? in. to 12 in. The maximum face width 
that can be ground is 8 in., and the maximum and 
minimum numbers of teeth are 120 and 10, respect- 
ively. A 2-h.p. motor, running at 1,440 r.p.m., is 
used for the grinding-wheel drive and one of 3 h.p. 
at the same speed for the hydraulic drive. A further 
exhibit of this firm is dealt with below. 

The extensive exhibit arranged by Messrs. B.S.A. 
Tools, Limited, Sparkbrook, Birmingham, is divided 
roughly into four sections, covering, respectively, 
screwing automatics, centreless grinders and a 
honing machine, chucking automatics, and four- 
spindle bar and multi-tool machines. Each section 
contains several interesting items, but from space 
considerations it is only possible to deal with a few 
of these. Among the screwing automatics are 
examples of the % -in., §-in., l-in., and 1}-in. models, 
all of which are engaged on actual production work. 
The l-in. and 14-in. models are new machines, 
although, as would be expected, many of the design 
features of the original B.S.A. screwing automatics 
have been retained. 

The general appearance of the 1}-in. machine is 
illustrated in Fig. 16, Plate X XV, which shows a belt- 
driven type, although an enclosed motor unit is 
recommended for the drive wherever possible. In 
this machine, the work spindle is of manganese-carbon 
steel running in roller bearings with a double ball- 
thrust bearing, the bearings being lubricated with 
oil under pressure from the main supply system, 
which is fed by a B.S.A. pump. Two cone clutches 
are carried on the spindle and driven by duplex 
roller chains from the apron; the clutches, which 
are operated from the front camshaft, provide the 


forward and reverse speeds. The collets are 
operated by toggles. Mechanism in the apron, 


driven directly from the main shaft, provides the 
necessary spindle-speed changes, which are varied 
by means of pick-off gears. Two cone clutches, 
operated from the camshaft, provide two auto- 
matic speed changes in either direction of rotation. 
The vertical-type turret used has six stations for 
standard tools. The indexing of the turret and its 
return to the cutting position are effected through a 
link and Geneva motion, provision being made for 
indexing two stations in one movement when 
required. The feed is controlled by a quadrant and 
rack, the motion being operated by a disc cam. 
The camshaft controls the stock feed, cross-slides, 
and the turret-cam drive, as well as the spindle- 
speed change and reversal, and other motions. It 
is driven from the backshaft through a worm drive 
and pick-off gears, which enable 49 different cycle 
times to be obtained independently of the spindle 
speeds. 

The backshaft is driven by belt from the main 
spindle at a constant speed, and can be engaged 
and disengaged by a dog clutch; when setting 
up, the shaft may be rotated by a handwheel. 
The dog clutches which control the operation of the 
work-spindle and apron clutches, stock feeding, 
collet opening and closing cams, and turret indexing 
mechanism, are all mounted on the backshaft, and 
operated by adjustable trips on the front shaft. 
The cross-slides are operated by disc cams on the 
front camshaft and, to facilitate the work of setting 
up, the cams are mounted on graduated sleeves, 
which, while permitting easy and rapid adjustment, 
hold the cams firmly when the machine is on pro- 
duction. Provision is made for fitting a third, or 
vertical, cross-slide should this be required. In the 
machine illustrated, 14 spindle speeds are provided 
in both directions of rotation, the highest speed for 
right-hand rotation being 895 r.p.m. and the lowest 
90 r.p.m.; the corresponding speeds for left-hand 
rotation are 1,790 r.p.m. and 180 r.p.m. The 
maximum length that can be turned at one move- 
ment is 3 in., but a length of 4 in. can be fed. The 
feed change gears provided give one revolution of 
the cams in from 6 seconds to 480 seconds. About 
5 h.p. are required to drive the machine, which, at 
the Exhibition, is producing primers from 1}-in. 
diameter brass bar at the rate of one in 55 seconds. 

Other exhibits in the same section that may be 





which is 16 in. in diameter, is mounted directly on 


mentioned are an Acme Gridley j-in. Model R four 
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spindle, bar automatic constructed by Messrs. 
B.S.A. Tools, Limited, under licence, a 6-in. by 12-in. 
geared head multi-tooled lathe and a similar lathe 
with a motor-driven head and push-button control, 
a 9-in. chucking automatic, and a 25-in. Potter 
and Johnston chucking automatic made under 
licence. 

Two B.S.A. centreless grinders, known, respect- 
ively, as the No. 7 and No. 12, are being exhibited 
in operation. The former is a comparatively new 
machine capable of dealing with work up to 3 in. 
in diameter. Notable features of the design are the 
moving head and stationary control wheel, fine 
feed to the head, chain drive to the spindle and the 
single-diamond truing device. It is shown engaged 
on the concentric grinding of bushes, cylindrical 
grinding of gudgeon pins, &c. The No. 12 machine, 
which we illustrate in Fig. 19, Plate XXVI, has 
been entirely re-designed, the new features including 
an improved form of bed casting, Texrope drive 
to the spindle, and the mounting of the control 
wheel head on an adjustable head. to facilitate the 
operation of truing the control wheel in bar grinding. 
Both models retain the firm’s spring bearings for the 
spindle, in which the cap of the bearing is held down 
on to the spindle by the pressure of coil springs. 
This, it is claimed, ensures a tight bearing under all 
conditions without the possibility of seizure. 

The machine is suitable for plain cylindrical, 
tapered, shoulder, multi-diameter, concentric and 
other work in a variety of materials, including glass, 


vulecanite and carbon, within limits of 0.0002 in. or | 


less. An advantage claimed for this machine, in 
the setting up of straight-through work is that the 
control wheel is the fixed member ; re-setting of the 
control wheel is therefore only necessary when this 
wheel has been trued. Movement of the grinding 
wheel is controlled by a hand-wheel or lever which 
advances the head either a definite distance or 
against astop. The grinding-wheel head is mounted 
on one Vee and one flat slide, which are arranged so 
that they are not exposed to abrasive material. The 


fine-feed handwheel on the head requires a movement | 


of ;"; in. at its periphery to produce an in-feed of 
0.0001 in. and is graduated in these amounts. The 
spindle, which is of heat-treated and ground 
Nitralloy, runs in spring-loaded phosphor-bronze 
bearings which need no adjustment, and as pre- 
viously mentioned a Texrope drive is used for the 
spindle. The work is supported on the work plate 
and rotated on this by the control wheel, the speed 
of which can be varied through a gear box. The 
angle at which it is set can also be varied, these 
factors determining the rate of feed imparted to 
straight-through work. The spindle and bearings 
in the control-wheel head are similar to those in the 
grinding-wheel head. 

The arrangements for wheel dressing in this 
machine are interesting. The diamond is mounted 
on slides on the top of the control-wheel body. 


The cross-slide enables the holder to be adjusted | 


between the two wheels, while by the longitudinal 
slide the holder can be moved backwards and 
forwards across the face of either the grinding wheel 
or the control wheel. Both wheels are trued 
from the same slide at the same setting, which 
ensures a parallel path for the work between the 
wheels and eliminates the errors which may occur 
when separate slides have to be operated for each 
wheel. The holder will turn through 180 deg. for 
dressing the grinding or control wheels and is 
accurately located in either position. 
spring-loaded cross-slide with a tracer is mounted 
on the truing slide, for truing wheels for taper or 
form grinding. For taper work only the control 


wheel requires to be formed, the grinding wheel | 


being left parallel. Two types of work plate are 
employed on this machine, one having a plain 
inclined top face and the other having a rod of 
hardened steel or other suitable material.for the 
work to bearon. The advantage of the latter type 
is that when the rod is worn it can be turned into 
several new positions and, as all the wear takes place 
on the rod, the re-grinding of the work plate is 
eliminated. The No. 12 machine is supplied in 
two sizes designated No. 12/5 and No. 12/8, re- 
spectively, the second figure in each case indicating 
the maximum width in inches of the grinding and 
control wheels which can be fitted. Both sizes are 





A further | 


suitable for grinding work up to a maximum diameter 
| of 54 in. 

| One of the firm’s H. 50 honing machines is being 
exhibited engaged in honing gudgeon pins 1} in. 
| in diameter by 3} in. long. 

| A comprehensive display of “‘ Precimax ” grinding 
| machines, all in operation, is to be found on the 
| stand of Messrs. John Lund, Limited, Eastburn 
| Works, Cross Hills, near Keighley. One of them, 
| apart from its inherent interest, is notable in having 
|an automatic sizing device actuated by a photo- 
|electric cell. This machine is shown in Fig. 18, 
| Plate XXV, the sizing device being illustrated in 
| Fig. 14, page 489. It is a cylindrical grinding 
| machine with a capacity up to 6 in. in diameter 
|and 24 in. long. The normal grinding wheel is 20 in. 
| in diameter by 2 in. wide, but, by employing special 
| flanges and wheel guard extension, a wheel up to 
|4 in. wide can be fitted. It is driven by a motor 
|of about 12 h.p., which, further, drives a small 
| generator to supply current to the headstock motor. 
| In order to provide flexibility to the work speed, 
| this motor, which is of $ h.p., is of the variable 
| speed type, the range of work speeds being from 
| 40 r.p.m. to 400 r.p.m. The motor can either be 
interiocked with the start-and-stop lever of the 
table traverse or be independentiy operated by 
| means of a separate switch. An automatic dynamic 
| brake stops the work spindle instantly when the 
| drive has been interrupted. The table is operated 
| hydraulically at any speed between 6 in. and 240 in. 
per minute, control being by means of a conveniently 
| placed handle. An account of the general principles 
of the hydraulic drive will be found in ENGINEERING, 
vol. cxxxiv, page 723 (1932). The feed to the wheel 
head is operated from the table reverse mechanism, 
and can be varied from 0-00025 in. to 0-001 in. by 
minute increments. Plunge cutting up to 4 in. wide 
is performed by rapid short strokes of the table, 
a practically continuous in-feed of 0-04 in. per 
revolution resulting. The plunge-cut being hydrau- 
lically operated, shoulder work can be done on the 
machine. The plunge cut feed is shown by a dial 
which resets itself automatically at the end of the 
operation. The quick run back and approach of 
the grinding wheel head is hydraulically operated, 
a traverse of 1 in. being allowed. The table and 
wheel slides are lubricated by controlled pressure 
from the main hydraulic system. 

The light-operated sizing device can be made out 
in Fig. 18 in front of the grinding wheel, but an 
enlarged view of it is given in Fig. 14. The device, 
which is patented, is termed the “ Precizer.” It 
has been developed to eliminate variability arising 
from the use of mechanical or electrical contacts 
on the ground work, and grinding allowances of 
0-0005 in. can be guaranteed. The sizing control is 
automatic and the device operates the machine 


controls through a relay and solenoids when the 


required size has been reached. On the machine 
exhibited, when the operation is finished the wheel 
head is returned to the starting position by a 
hand-operated valve, but subsequently the complete 
cycle will be an automatic one. It will be noticed 
in Fig. 14, that a finger projects underneath the 


| work. This carries a diamond, which makes contact 


with the work and which can be withdrawn by 
means of the small lever at the back of the device, 
when changing work. Movement of the finger 
causes a light to be switched on, near the wheel 
cooling nozzle, when the required size is reached. A 
ray of light is passed across the casing of the 
device, the arm of a gauging pointer being arranged 
to interrupt the ray on the attainment of the 
correct size of work. The interruption results 
in the action of the machine controls already 
referred to. The size of the work is visible to the 
operator, as the grinding is proceeding, on the 
quadrant dial seen on the casing. The “ Pre- 
cizer”’ can, therefore, be used as an ordinary gauge 
without the automatic control, should this be con- 
sidered sufficient for the satisfactory finish of the 
work in hand. The position of the gate through 
which the ray of light passes is adjusted by the 
knurled buttons near the dial in Fig. 14. These 
actuate a screw with a fine thread. 

Two other patterns of cylindrical grinding machine, 
also with hydraulically-operated table traverse, are 
shown, and one example of a rotary surface grinding 


machine, which is illustrated in Fig. 21, Plate XXVI. 
The capacity of the machine is 20 in. in diameter 
by 6 in. thick when using a new wheel, that is, one 
18 in, in diameter by 2 in. width. The wheel is 
driven by a variable speed motor of 12 h.p., with 
a 2 to 1 range. This arrangement allows for 
constant surface speeds being maintained as the 
wheel wears and, at the same time, permits of 
variation being made in the wheel speed so that 
variations in the nature of the material and any 
slight difference in the hardness of the wheel being 
allowed for. The grinding wheel head is reciprocated 
by the firm’s hydraulic system at speeds ranging 
from 6 in. to 240 in. per minute. The hydraulic 
system is driven by a totally-enclosed 3-h.p. motor. 
The table is also rotated by a variable speed motor 
with a 4 to 1 range, and is given an intermittent 
up-feed, by means of the hydraulic system, the 
feed range being from 0-00025 in. to 0-001lin. The 
table in the machine exhibited is of the magnetic 
type. Control is by push button and levers. Once 
the machine has been started, the grinding head 
reciprocates automatically umtil the work has been 
correctly sized. The lifting of a small pin on one 
dog then allows the head to recede at a high speed 
to the loading position upon reaching which the 
rotation is automatically stopped. Movement of 
the reverse lever restarts the cycle. 

The display of Messrs. Kendall and Gent (1920), 
Limited, Victoria Works, Gorton, Manchester, 
consists chiefly of milling machines and screwing 
machines. An interesting development is the hori- 
zontal plano-milling machine illustrated in Fig. 20, 
Plate XXVI. Thisis provided with a tilting bed and 
table so that accurate finishing cuts may be obtained 
without the alignment of the milling cutters having 
to be altered. The main bed and table are mounted 
in a foundation bed or cradle, to which the former is 
attached by large trunnions parallel with the cutter- 
spindle axis, but some distance to the rear of it. 
The other support consists of a jack screw situated 
directly under the spindle. The milling spindle is 
mounted in the usual way on vertical slides, one on 
each side of the table, and the roughing cut is made 
with the table moving in the horizontal plane. To 
avoid disturbing the setting of the spindle in order 
to make a fine finishing cut, the table is then slightly 
tilted by the inclined hand wheel seen in the centre 
of the illustration. This is provided with a micro- 
meter adjustment so that a precise depth of cut 
can be effected. The tilting of the table does not, 
of course, destroy its parallelism with the spindle 
axis or result in a taper cut, what really happens 
being that the actual line of contact of the cutter is 
shifted slightly round the periphery of the cutter. 

The general construction of the machine will be 
evident from Fig. 20. The spindle drive is by a 
vertical constant-speed motor coupled direct to the 
gear-box, which provides eight spindle speeds 
ranging from 30 r.p.m. to 360 r.p.m, The final 
drive is made through a worm and wheel. The 
table motion is derived from a horizontal constant- 
speed motor coupled to gear-box, giving nine feed 
changes ranging from 1} in. to 10 in. per minute. 
All the feed changes are available for each spindle 
speed and are made by the operation of a single 
lever. The quick-return motion is effected by a 
gate-operated lever, and hand feed can be obtained 
by a large pilot wheel. The spindle saddle is tra- 
versed by means of a large hand wheel and screw 
with micrometer adjustment and effective locking 
gear. A heavy mandrel stay is carried on the top 
of the saddle and is supported at its outer end by 
a removable column, The machine can deal with 
work up to 2 ft. 3in. wide by 2 ft. deep by 6 ft. long. 
Messrs. Kendall and Gent also show the latest 
addition to their range of open-sided vertical and 
horizontal milling machines in which different faces 
in planes at right angles, can be machined at one 
setting of the work, the maximum work size 
being 3 ft. 9 in. wide by 3 ft. deep by 7 ft. long. 
A wide range of spindle speeds and feeds is provided 
so as to enable steel and Duralumin parts to be 
machined, and the problem of eliminating vibration 
at the higher rates of running has been effectively 
dealt with. The two motors for the drive and 
feed motions are electrically interlocked, so that 
in the event of failure of the spindle-driving 








motor the saddle and table feeds are at once put 
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out of action. Two other types of milling machine 
Te ee at THE MACHINE TOOL AND ENGINEERING EXHIBITION. 

A particularly interesting exhibit of modern 
grinding machines has been arranged by Messrs. 
The Churchill Machine Tool Company, Limited, 
Broadheath, near Manchester. These include 
examples of the firm’s “ BY” and “CY” plain 
grinding machines, which are fitted with hydraulic 
traverse and electrical variable work drive. The 
“BY ” machine shown is capable of dealing with 
work up to 10 in. in diameter and 20 in. between 
centres, while the corresponding dimensions for the 
“CY” machine are 10 in. by 36 in. We illustrate 
one of the latter type of grinders in Fig. 23, on 
this page, but this actually shows a 10 in. by 60 in. 
machine and, therefore, has a longer bed than that 
of the machine exhibited. The outstanding feature 
of these machines is the employment on them 
of the firm’s new Hydrauto bearings for the 
grinding-wheel heads. The external appearance 
of these bearings is illustrated by the photograph 
reproduced in Fig. 24, below, while Figs. 25 and 
26 are sectional drawings syowing the construc- 
tion. The design comprises a rigid body casting 
and a Nitralloy steel spindle of large diameter 
supported in split bronze bearings and driven by 
multiple Vee-belts. Hydraulic pressure is applied 
to the top halves of the bearings by pistons sliding 
in cylinders which communicate with a common 
pressure chamber above the bearings, a constant 
pressure being maintained in the chamber by the 
same pump as supplies oil for lubricating purposes. 
Thus a steady load is maintained on the bearings, 
a non-return valve being provided to maintain the 
pressure in the event of a failure of the pump. 23. 10-1n. By 60-IN. PLarn GrinpinG Macuine; Messrs. THe CaurcHitt Macutne Toon 
The bearings are lubricated by a constant stream Company, Limirep. 
of filtered oil, the flow of which is visible while the 
wheel is running. It is claimed that by applying 
the pressure hydraulically, as above described, the 
bearing automatically adjusts itself, so that the 
spindle runs under the same conditions when starting 
up from cold as it does when the normal running 
temperature has been reached, and also that the 
oil film at running temperature is so fine that it | 
cannot be distorted by fluctuations in the load. 
The spindle therefore rotates on a perfectly true 
axis, so that the grinding wheel must form a perfect 
cylinder. The whole periphery of the wheel is 
thus brought into use, giving a better finish to the 
work and less rapid wear on the wheel than with the 
normal type of bearing. 

In the plain grinding machines a heavy section of 
metal is employed for the bed, which is of box form 
and closely braced. It rests on the floor at three 
points only, in order to eliminate the possibility of 
distortion. The table-ways are protected and flood- 
lubricated with filtered oil, while the table is in 
two sections, viz., the traversing carriage and the 
upper portion on which the workhead, tailstock, 
and steadies are secured. The top table is pivoted 
at its centre, and can thus be swivelled for taper 
grinding. Any traverse speed from 6 in. to 240 in. 
per minute is obtainable by hydraulic means, the 
adjustment being effected by the rotation of a small 
thumb wheel. The stroke length can be set by 
means of two trip dogs carried on a rack on the 
front edge of the table, but the latter can be run 
past the position set by the dogs without disturbing 
them when traversing to the truing diamond. When 
traverse grinding, the feed operates at the extremities 
of the traverse stroke, the movement being derived 
from the trip-over of the reversing lever. When : 
plunge-cut grinding, however, since the table is fy 


stationary, an auxiliary hydraulic motor can be Los = Wb ae ~ qv 
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speed is infinitely variable throughout the range. 
An automatic withdrawal lock on the tailstock 
facilitates the placing of heavy work between centres, 
and mechanism can be provided for giving a slight 
longitudinal oscillation to the grinding-wheel spindle 
for plunge-cut grinding, to prevent uneven wheel 
wear and ensure the best finish on the work. All ee 

machines are fully equipped for wet grinding, a large- 

capacity cooling medium tank forming an integral Figs. 24 to 26. Hypravtro BEarInG ror GRINDING-WHEEL SPINDLES; Messrs. THE CHURCHILL 
part of the body. The tank is divided into settling Macurye Toor Company, Liirep. 
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AUTOMATIC INTERNAL-GRINDING 


Toor. CoMPANY, 


chambers, which prevent any grinding swarf from 
being circulated by the pump. 

A 12-in. by 36-in. hydraulic universal grinding 
machine, developed from that illustrated and 
described in ENGINEERING, vol. cxxxi, page 153 
(1931), forms part of the firm’s exhibit, and we may 
also mention the 30-in. by 8-in. Model OSB hydraulic 
horizontal surface-grinding machine shown. In 
this machine the grinding is effected by the peri- 
phery of a disc grinding wheel, which enables it to 
be used for work which cannot be ground on the 
vertical-spindle type of machine. The heat gene- 
rated is quickly dissipated, and it is therefore well 
suited for grinding hardened work of thin section. 
In general it is recommended for grinding flat 
surfaces where accuracy is of primary importance. 

In the 24-in. piston-ring and surface-grinding 
machine shown, the work is mounted on a circular 
table or magnetic chuck, which revolves in the 
horizontal plane, while the grinding wheel is given 
a reciprocating motion in a radial direction between 
the centre and the outer edge of the chuck. 
Hydraulic traverse gear gives an infinitely variable 
range of wheel-head speeds up to 14 ft. per minute, 
and the traverse-stroke length can be set by trip 
An infinitely-variable electric drive is pro- 
vided for the table, giving speeds from 17 r.p.m. 
100 r.p.m. The grinding wheel is driven by 
a 10-h.p. electrie motor mounted on the wheel- 
head, the drive being transmitted by multiple 
Vee-belts. 

The exhibit also includes two automatic internal 
grinding machines, one of which, known as Model 
HBA, is illustrated in Fig. 27, on this page. This 
machine is capable of a very high output and of 
giving unvarying accuracy throughout large batches 
of components. It operates on the plunge-cut 
system and is intended for grinding short bores 
the length of which does not exceed twice the 
diameter and as a maximum is not greater than 
2in. A given diameter, it is stated, can be repeated 
indefinitely and automatically to within 0-0002 in., 
no gauging being required except at the initial 
setup. When equipped for the purpose, the 
machine will grind faces or shoulders adjacent to 
the bores, After the part to be ground is inserted, 
« lever is moved to start the cycle of operations, 
which continue automatically until the machine 
Stops at the end of the cycle, and the ground part 
8 removed and another inserted. The cycle of 
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Messrs. THE CHURCHILL 


LIMITED. 
operations is as follows:—The work advances 
|rapidly towards the grinding wheel and the wheel- 
| guard lifts; the truing device comes into position 
‘and the table slows down to the truing speed ; 
| the truing is effected and the truing device next lifts 
|clear of the work; the oscillation of the work-head 
j and the grinding-wheel feed then commence simul- 
| taneously ; the grinding wheel comes away from 
| the finished bore ; the workhead runs out rapidly 
and the guard is lowered to cover the wheel; 
finally, all motions are automatically knocked off 
except the rotation of the grinding wheel. 

The movement of the table, when grinding, takes 
the form of a high-speed oscillation with a maximum 
travel of } in., and this, with the width of the 
grinding wheel, limits the length of bore which can 
be ground, The grinding spindle is mounted on a 
cross-slide which spans the table and is stationary 
except for the feed movement. The feed is applied 
continuously throughout the grinding operation by 
means of a cam, but the rate of feed is varied to 
give a rapid removal of metal at the start and a 
fine finish during the later stages. The oscillatory 
movement continues after the feed adjustment has 





ceased, thus allowing the cut to die out. Taper 


| grinding can be done by swivelling the workhead. 


The machine is driven by a 7}-h.p. motor running 


jat 1,420 r.p.m., and a range of work speeds from 


120 r.p.m. to 750 r.p.m. is obtainable by a separate 
motor. The maximum swing inside the water guard 
is 12 in. 

The second internal grinding machine shown, 
known as the Intermatic, has a larger output than 
that previously described and is more universal. 
It will automatically repeat the given size of bore 
without the use of plugs or gauges. Although 
generally used as a manufacturing machine, it can 
be employed efficiently on small batches of parts 
owing to the speed and simplicity of the set up of the 
automatic sizing mechanism. Cylindrical or tapered 
bores, open-ended or blind, keywayed or plain, 
can all be ground on the Intermatic machine, the 
operations being divided into five stages, viz., 
chucking, rough grinding, wheel truing, finish 
grinding, and removal of work. With the exception 
of the wheel truing, which is controlled by the 
operator, the sequence of operations is automatic. 
The size of the bore is governed by the position of 
the diamond, which is located in relation to the 








finished bore, allowance being made for the removal 
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of a definite amount of material in the finishing 
operation. With this arrangement there is no 
relation between the wheel diameter and that of 
the bore, so that the amount of abrasive material 
removed from the grinding wheel during truing, 
does not affect the finished size of the work. The 
advantages claimed for hand control of the truing 
operation are that the life of the wheel is increased 
and the wheel can be adapted to a greater variety 
of work by controlling the texture imparted to the 
face. It is pointed out that the rate of wheel wear 
is not constant for all classes of work, so that the 
practice of always removing the same amount from 
the wheel in mechanical truing is wasteful. 

In this machine the spindle runs in a special 
assembly of pre-loaded ball-bearings, the final drive 
to the spindle being by worm and worm wheel 
running in an oil bath. The cross-slide on which the 
internal wheel spindle is mounted is of patented 
design and has two independent cross adjustments. 
The slide can be moved in a transverse direction 
without disturbing the setting of the sizing device. 
The machine can be equipped so that a face adjacent 
to a bore can be ground at the same setting. Usually 
the facing operation is performed by a separate 
spindle mounted at the side of the internal grinding 
spindle and the hydraulic table movement is 
equipped with separate control, embodying a cam 
mechanism, for feeding the grinding wheel on the 
face to be ground. The machine can grind holes 
of a maximum diameter of 10 in. and a maximum 
length of 11 in., the maximum swing inside the 
water guard being 14 in., which is also the diameter 
of the faceplate. The horse-power of the main 
driving motor used is 7}. 

Another interesting exhibit is a semi-automatic 
grinding machine for automobile brake drums up to 
17 in. bore, but considerations of space prevent us 
from dealing with it here. We may mention, 
however, that it will operate by plunge-cut 
traverse methods, hydraulic movement being used 
for the table with both methods of operation. 
The wheelhead will carry grinding wheels up to 
10 in. in diameter. For the automatic grinding of 
any type of spline shaft, Messrs, The Churchill 
Machine Too! Company, Limited, are showing the 
machine illustrated in Fig. 28, on page 494. Either 
the formed-wheel or three-wheel method of grinding 
can be used, accurate sizing being ensured by a 
triple truing device. The latter operates from the 
centre line of the spline shaft and accurately repro- 
duces the profile on the grinding wheel without 
disturbing the setting of the wheel or the work, 
and without interrupting grinding for more than 
a few seconds. The wheel can therefore be corrected 
after the rough grinding stage and the shaft then 
finished to size. Three diamonds operate simul- 
taneously after having been positioned to a positive 
gauge conforming to the finished shaft. Two of the 
diamonds move in straight lines forming the flank 
grinding portions of the wheel and the third diamond, 
which is pivoted on the centre line of the shaft, 
generates the concave surface of the wheel which 
grinds the curved surface of the shaft between the 
splines. An automatic dividing head indexes the 
spline shaft at the completion of each cycle of the 
table, and accurate indexing of any number of 
splines from 2 to 16 is effected by interchangeable 
gears and a dividing plate. This machine is made 
in three sizes, of which the smallest is exhibited. 
On it, shafts up to 18 in. in length can be admitted 
between the centres and the maximum length 
ground is 16 in, The length of the automatic 
traverse is 26 in., and the range of traverse speeds, 
which are effected hydraulically and are infinitely 
variable, is from zero to 35 ft. per minute. The 
largest grinding wheel that can be used is 6 in, in 
diameter and the centre height of the workheads 
over the tables is 44 in. A 3-h.p. motor, running at 
1,400 r.p.m., is recommended for driving the 
machine. 

The automatic grinder illustrated in Fig. 29, 
Plate XXVII, made by Messrs. Norton Company, 
Worcester, Mass., is shown by the firm’s agents 
in this country, Messrs. Alfred Herbert, Limited, 
Coventry. It is known as the “ Cam-o-Matic,” and 
is designed to meet the requirements of automobile 
firms in grinding cam contours. After loading and 
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starting up, each cam and eccentric on the shaft is 
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ground, the wheel is trued up, and the machine 
stops ready to be reloaded entirely without atten 
tion from the operator. An important feature is 
that the wheel leaves each cam at its nose on 
completion of grinding. The cycle of operations is 
as follows: When the camshaft is in place, the 
operator presses a button and moves one lever. 
The table then moves into position for grinding the 
first cam, the work is set in rotation, and the rocking 
bar is lowered to bring a master cam into contact 
with the master-cam roller. The grinding wheel 
then moves in rapidly until just clear of the cam, 
when it slows down to the feed rate. When the 
cam has been ground to size, the wheel moves back 
on the quick return and the rocking bar is raised. 
The table then moves on the quick traverse to 
bring the next cam into position, the master cam 
roller being simultaneously moved to the corre- 
sponding master cam. The cycle is then repeated 
until all the cams on the shaft are ground, when 
the table returns through the starting 
position, and slows down to the wheel truing speed. 
lhe work stops and two passes across the wheel are 
made, the wheel setting being altered automatically 
to compensate for truing, and the table stops in 
Each cam makes the same 
number of revolutions in contact with the wheel, 
thus ensuring uniformity. The machine can be 
stopped at any time during the cycle, and any 
particular cam can be ground independently of the 


reverses, 


the loading position. 


others if desired. 

All the motions, with the exception of the wheel 
feed during truing, are hydraulically operated. The 
oil is drawn by a geared pump from the reservoir 
in the base, and is delivered to a main control 
valve, through which it passes to the various valves 
controlling the wheel slide, table, rocking bar, and 
spindle reciprocator. All the valves are of the 
balanced type and, together with the stufting- boxes 
and practically all connections, are located within 
the machine, while being readily accessible on the 
The wheel feed during truing 
The base of 


removal of covers. 
is by a large feed screw and half-nut. 
the machine is a single heavy casting with one flat 
and one Vee-way, and serves as a tank for both the 
oil and cooling medium. The table is of massive con- 
struction, and supports the rocking bar, master-cam 
roll bracket, work-drive mechanism, and diamond 
tool-holder. It is propelled by a piston and is 
lubricated by oil rolls. The ways are carefully 
scraped and lapped to the base ways. The rocking 
bar is rigidly trussed and supports the work and 
master-cam spindle. It operates in three large 
bronze bearings. The master-cam roll bracket is a 
heavy casting solidly attached to the table, and 
supports the large-diameter shaft upon which the 
hardened-steel mastercam roller is mounted im 
vdijustable precision bearings. The master cams and 
roller are protected by metal guards. The wheel 
unit has long, wide ways, and the motor drives the 
spindle by Vee-belts, no idlers or intermediate shafts 


being employed. The spindle runs in bronze 
bearings, flood-lubricated with filtered oil. 

The maximum swing over the rocking bar is 
6 in., and the maximum lift of the cam is } in. 


The maximum distance between the wheel and work 
centres is 15} in., and the distance between centres 
is 26 in., 30 in., 36 in., or 42 in. When indexing, 
a 24-in. diameter wheel will clear 3} in. diameter. 
The diameter of the master-cam roller is 8 in., and 
of the master-cam roller shaft is 3in. The diameter 
of the master-cam spindle is 2} in. The wheel- 
spindle length is 354 in., that of the wheel-slide ways 
und the overall width of the wheel-slide 
waysis|7in. The overall width of the table ways is 
14} in., and the smalles graduation of wheel feed by 
hand is 0-001 in. 

The range of drilling machines and milling 
machines shown by Messrs. James Archdale and 
Company, Limited, Ledsam-street, Birmingham, 
is so wide that it is impossible to deal with more 
than a couple of examples of each. These, however, 
are recent developments and indicate that design 
in either case has not reached a static condition. 

The two milling machines we have selected for 
description are both of the vertical type. Several 
horizontal machines are also shown. The machine 
illastrated in Fig. 30, Plate XX VII, has a capacity of 
24 in. by 10 in. by 10 in. It is intended for general 
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milling purposes, thetable having automatic traverse 
in both longitudinal and transverse directions. 
The vertical adjustment is hand operated. The 
drive is by single pulley fitted with a multi-plate 
friction clutch. 
from 45 r.p.m. to 800 r.p.m. in geometrical pro- 
gression. They are selected by means of a hand- 
wheel, above which is a large dial indicator. The 
spindle head has a rapid adjustment by a pilot 
wheel, and a fine adjustment by a hand wheel. The 
spindle is of Nitralloy, and is provided with a multi- 
plate brake in order to bring it to rest quickly. 
The automatic table feeds are nine in number, 
with a range of from 0-86 in. to 12-5 in. per minute. 
They are reversible and are selected by levers on a 
box at the side of the column. A comparison of 
Fig. 30 with Fig. 31, Plate XXVII, which shows a 
high-speed vertical milling machine of 18 in. by 10 in. 
by 12 in. capacity, is interesting as showing a quite 
different treatment in design. This machine is 
intended for the milling of light, non-ferrous metals, 
such as aluminium, brass, copper, &c. It is, 
however, suitable for light duty on cast iron and 
steel. Two separate speed ranges are, therefore, 
provided to enable the machine to operate satis- 
factorily on both classes of work. The high speeds 
range from 316 r.p.m. to 2,000 r.p.m., and the low 
speeds from 80 r.p.m. to 500 r.p.m. Each range 
consists of nine speeds, and there are four table 
feed rates to each speed range. These are selected 
by the levers at the corner of the knee, and the 
front of the machine. The table traverse is reversible 
and both longitudinal and transverse movement is 
provided. The spindle has both rapid and fine 
hand vertical adjustment and is mounted in adjust- 
able taper roller bearings. To prevent damage 
through inadvertence while the machine is running, 
the change-speed levers are interlocked with the 
spindle start-and-stop levers. Examples of the 
exhibit of the firm’s drilling machines are dealt 
with below. 

The milling machines exhibited by Messrs. Craven 
Brothers (Manchester), Limited, Vauxhall Works 
Reddish, Stockport, include examples of universal 
machines, manufacturing-type machines, and a 
new type of rigid miller with a constant-height 
table. Two of the universal machines, known as 
the ME 1 model and ME 2 models, respectively, are 
ilhistrated in Figs. 32 and 33, Plate XXVIII. Both 
these machines are made in five sizes, ranging from 
the one illustrated in Fig. 32, which is driven by an 
8-h.p. motor, to a machine fitted with a 45-h.p. 








There are 12 spindle speeds, ranging | 








SpLINngE-SHAFT GRINDING MACHINE ; Messrs. THE CHURCHILL MACHINE Toot CoMPANY, LIMITED. 


motor. Most of the models can be supplied with a 
lengthened table which obviates the necessity of buy 
| ing a heavy machine for what is usually light work. 
| Allcan be used as plain or universal machines by the 
addition of extra parts, and can be supplied with 
|a single horizontal spindle as shown in the ME | 
machine, two horizontally-opposed spindles, and 
either of these combinations with a vertical spindle. 
|The ME 2 model shown in Fig. 33, illustrates the 
combination of one horizontal and one vertical 
spindle. Although the base, column, overarm 
and outer column form a rigid frame, securely bolted 
| together, the structure can be opened or closed at 
will in a few seconds. The extra spindles referred 
to are built integral with the machines, and it is 
claimed that the normal horizontal-spindle machine, 
equipped with a vertical spindle, as shown in Fig. 33, 
is equal in every way to a conventional vertical 
machine with only one spindle. 

Apart from the provision of one to three spindles, 
an outstanding feature of the millers is an outside 
telescopic column which takes the place of the 
usual brace. This column, which can be clearly 
seen in both illustrations, extends upwards from 
the base and effectively supports the overarm, 
cutter-arbor, and table. The column can _ be 
released and lowered in a few seconds. The ME 1 
machine is provided with eight spindle speeds and 
eight feeds, while all the other machines in the 
range have 16 spindle speeds and 16 feeds. Either 
the speed or feeds can be changed instantly by 
controls with direct recording index plates, and 
the feed can be changed while the machine is 
running, allowing quick adjustment of the cut to 
meet varying conditions. The controls are cen- 
thei and all the table movements, comprising 





the quick-power traverse and feeds in all three 
directions, are effected by a single lever. On the 
ME 1 machine, the vertical and cross adjustments 
}are by hand only. All the driving gears for the 
horizontal spindle are housed inside the column, 
|and are of hardened metal-chrome steel mounted 
on ground splined shafts running in bronze bearings. 
A cone clutch is incorporated in the driving pulley, 
controlled by a lever from the operating position. 
The machines can be arranged for motor drive 
|through multiple Vee-belts or enclosed gearing, 
a motor-driven model be.ng shown in Fig. 32. The 
spindle is of hardened nickel-chrome steel ground 
lon all external diameters and in the taper bore, 
|and is mounted on Timken precision taper roller 
bearings. It is bored through and provided with 
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a draw bolt. The direction of spindle rotation can | the use of different sizes of bar. The stroke may 
| be varied from zero to the maximum. 


be changed by a lever on the side of the column on 
all models other than the ME1. The vertical 


spindle shown in Fig. 33 is built into the overarm, | provided with a hardened index plate normally 
ind is on a different centre line from the horizontal | arranged to give 2, 3, 4, 6 or 8 splineways. It is 
also furnished with a relieving device which allows 


spindle, so that two sides of a rectangular workpiece 
may be machined at the same time. It is provided 
with adjustments to accommodate workpieces of 
various dimensions. The spindle is shown fitted 
with a spiral milling attachment in the illustration, 
and when this is removed, may be racked back 
inside the overarm, so that the flange is clear of 
the bottom face, when the drive may be disengaged 
by a lever on the end of the overarm. 

The table on all machines, other than the MEI, has 
. reversible quick-power traverse and feed motion 
longitudinally, vertically, and transverse, all control- 
led from either the front or back of the table by a 
single lever, as stated. The knee bracket forms 
the feed box, the gears being mounted on splined 
shafts, and the various feed changes being obtained 
by sliding gears and clutches. The whole gearing 
assembly is enclosed and positively lubricated, and a 
safety coupling is incorporated in the feed and quick- 
traverse drive. Automatic trips are provided for all 
motions, adjustable dogs being fitted to limit the 
length of the quick-power longitudinal table traverse, 
ind to trip the quick reverse prior to resuming the 
feed. The quick traverse may be set to trip just 
before the cutter touches the work, when a small 
movement of the control lever will engage the feed. 
This arrangement allows the operator to make 
sure that everything is set correctly before engaging 
the feed, thus minimising the risk of damage to 
cutter or workpiece. At the end of the cut, the 
feed is automatically tripped, and a further small 
movement of the main control lever engages the 
reverse quick traverse, to return the table to the 
starting position. The traversing screws for the 
three movements are fitted with micrometer dials 
graduated to 0-001 in. The baseplate of the machine, 
which forms the cutting medium reservoir, is cast 
integral with the column and is shaped as shown 
to allow the operator to approach close to 
the table. The lubrication of the machine is 
automatic throughout, and requires no attention 
beyond the periodic replenishing of the oil supply. 
It may be mentioned in conclusion that the spiral 
milling attachment, shown in Fig. 33, may be 
supplied for machines which are not fitted with 
a vertical spindle, a special overarm being provided 
in this case. This attachment is suitable for rack 
cutting, in addition to spiral milling. 

Two interesting slotting machines manufactured 
by Messrs, Craven Brothers (Manchester), Limited, 
Reddish, Stockport, are exhibited on the stand of 
the selling agents, Messrs. A. C. Wickman, Limited, 
Coventry. One of them is the automatic spline 
slotting machine illustrated in Fig. 34, Plate XXVIII. 
It has been designed primarily for slotting spline- 
ways up to 8 in number in the bores of gear-wheel 
blanks and similar components in circumstances 
where the use of a broach is not advisable, e.g., short 
or thin pieces or unusual length of hole, or where 
the number to be dealt with do not justify the 
expense of a special broach. At the same time its 
performance has, it is stated, justified its use in 
mass production shops. The work is held on a 
rotatable table mounted on a traversing saddle, the 
slots being cut one at a time by a vertically-recipro- 
cating shaping bar carrying a tool automatically 
relieved on the upward stroke. The machine is 
made in two sizes, the largest of which has a maxi- 
mum stroke of 9 in., and will cut a splineway up to 
l} in. wide, The range of table traverse allows for 
variation in the diameter of the hole in the work of 
from 14 in. to 5 in. in diameter, and the gap permits 
of pieces up to 18 in. in diameter being dealt with. 
With a normal driving pulley speed of 500 r.p.m., 
three slotting speeds, of 30, 45, and 60 strokes per 
minute are available. The driving pulley is 
arranged at the back of the machine, the shaft being 
carried to the front of the bed to give the table feed. 
The tool bar passes through the table and is carried 
in a ram at both ends, the top ram being visible in 
the illustration and the bottom ram being contained 
in the bed but accessible through a hinged door. 
The reciprocating system is balanced by a sliding 
weight. A bayonet socket in the lower ram permits 
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The saddle is carried on double Vee-ways and is 


the tool to clear on the non-cutting stroke. A 
register is machined on the table for centralising 
purposes and, in the case of repetition work carries 
an adapter plate to receive the blanks, whilst for 
repeated variations in blank diameter a special 
form of three-jaw concentric chuck may be fitted. 
The work is normally indexed by hand, though the 
table can be arranged for automatic indexing if 
required. A tilting table, for cutting taper spline- 
ways, is also an optional fitting. The feed is 
operated by means of a hardened pawl and ratchet 
motion, and may be varied from 0-0005 in. to 
0-004 in. per stoke. The feed is automatically 
tripped when the correct depth of splineway is 
reached. Engagement of the feed is by drop worm. 
All gearing is heat treated, enclosed and positively 
lubricated, and all high-speed shafts are mounted 
in ball bearings. A pump and tank are provided for 
the cooling fluid, the saddle being fitted with a suit- 
able trough for drainage to the tank. 

The second of Messrs. Craven’s machines is shown 
in Fig. 48, Plate XXX, and is known as the Slot- 
Hydromil, a term implying a hydraulically-operated 
slot milling machine. As will be clear from the 
illustration, it consists of a pairof fixed headstocks, 
carrying traversing milling spindles, with a tra- 
versing work table between them. The cutters are 
end mills and the slot is cut by repeated traverses of 
the work over a fixed distance, the cutter being 
advanced only a few thousandths of an inch at each 
traverse. It is claimed that this method allows 
accurate internal milling to be done on delicate 
finished pieces, without running the risk of damaging 
the work by the heavy clamping necessary with an 
ordinary milling operation. Two slots may be 
milled simultaneously, either both in one shaft on 
opposite sides, or one in each of two shafts, or 
both on opposite sides down to half the depth of the 
work, that is a slot, e.g., a cotterway, may be milled 
right through. The machine will cut keyways in 
steel up to 12 in. long by 1 in. wide by 14 in. deep 
on shafts up to 6 in. in diameter, as well as cotter- 
ways up to 12 in. long by 1 in wide through shafts 
3 in. in diameter. The machine is, however, not 
confined in operation to shaft work. By using 
suitable fixtures any accurate mortising or facing 
operating can be done on flat surfaces, through 
links, &c., and the high cutter speed employed 
enables non-metallic materials, such as ebonite, to 
be successfully handled. 

The machine is driven either by a single pulley 
or 4 brake horse-power electric motor. With the 
pulley running at 600 r.p.m., a range of 9 spindle 
speeds is available, from 356 r.p.m. to 1,834 r.p.m. 
This gives considerable width of choice in the 
diameter of the cutter used. The required speed is 
selected by the dial at the left hand of the base. 
The pulley, or motor, also drives a gear pump for 
the hydraulic traverse of the table, this being 
effected by a small cylinder provided with an 
actuating piston valve. The hydraulic unit also 
operates the feed of the milling spindles, The table 
has a maximum traverse of 12 in., the amount of 
traverse being determined by stops. 
Any rate of traverse from 1 in, to 48 in. per minute 
is available in infinitely variable steps. By the 
operation of a dial, immediately below the table, the 
appropriate traverse may be selected. The rate of 
feed of the cutters is regulated by a dial behind the 
hand traversing wheel. This is graduated in thou- 
sandths of an inch, and any rate from 0-001 in. to 
0-02 in. per table traverse is available. None of the 
motions has loose change wheels. The large dial to 
the right of the base indicates the depth to be cut. 
The dials on the headstocks set the feed stops. 
The machine is operated by first setting the table | 
stops to give a traverse equal to the length of the 
slot required minus the diameter of the cutter. 
The micrometer dial is then set to the desired depth, 
the spindle advanced till the cutter touches the work 
and the adjustment locked. The machine is then 
started, and commences its automatic working. 





When one cut has been taken, there is a slight 
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| dwell at the end of the stroke during which the 


cutter is fed in by the required amount and the 
return stroke then follows. This eycle occurs until 
the slot is of the required depth when the cutter is 
automatically withdrawn. 

Of the range of machines shown on the stand of 
Messrs. The Butler Machine Tool Company, Limited, 
Victoria Ironworks, Halifax, all but two have 
undergone material change since the last exhibition. 
We proceed to deal with some of the more interest - 
ing developments. The large spiral electric planing 
machine illustrated in Fig. 36, page 496, has a 
capacity of 12 ft. by 4 ft. by 4 ft., and has the 
firm’s forced-field reversing-motor drive with 
transmission through spiral gears. This drive was 
described in an account of a smaller machine, given 
in ENGINEERING, vol. cxxxii, page 609 (1931), to 
which reference may be made. As will be seen 
from the illustration, the present machine carries 
four tools, i.e., two on the cross-slide and one 
on each of the columns. All the toolboxes are 
fitted with independent solenoid tool relief. The 
table runs on a bed twice its own length, the Vee- 
slides being provided with forced lubrication. The 
cutting speeds can be varied between 20 ft. and 
200 ft. per minute, and the return speeds between 
110 ft. and 220 ft. per minute. Forced lubrication 
is fitted to the spiral drive and main bearings. The 
speed and feed controls, together with all acces- 
sories, are built into a welded-steel cabinet attached 
to the front column. The feeds are electrically 
operated, and 14 rates, from ,'; in. to } in. per table 
stroke, can be selected or changed with the machine 
in motion. A four-position gate controller gives 
application and direction of feed or power traverse. 
Regulators are fitted for both cutting and return 
speeds which are recorded on an electric tacho- 
meter. Electric locking controlled from the feed 
panel is fitted to the cross-slide. A five-button 
adjustable pendant control gives “ stop,”’ “ start 
and “inch ’’ movements for the main motor, and 
forward and reverse control for the power traverse. 
The latter can be operated from the buttons with 
the feed engaged. An effective system of electrical 
interlocks is provided throughout the machine. 

The illustration given in Fig. 38, page 497, shows 
Messrs. Butler's latest design of precision tool-room 
slotting machine, with a_ self-contained drive 
consisting of a motor mounted on a bracket attached 
to the back of the column. The tool stroke is 8 in. 
and all alignments are guaranteed to a maximum 
error of 0-0005 in. An earlier form of this machine 
was illustrated and described in ENGINEERING, 
vol. exxxv, page 303 (1933). The new design 
shows an improved arrangement of the controls. 
The speed changes, of which there are four, are now 
effected by the gate lever seen in front of the column 
instead of by quadrant levers, and the feed change 
and starting and stopping mechanism is now 
arranged in a box on the front of the base plate. 
All feed gears are enclosed and screws and slides 
covered, whilst micrometer collars are fitted through- 
out. The saddle controls are also simplified. The 
table is arranged with 12 indexing positions and the 
circular feed worm can be withdrawn when the 
indexing mechanism is in use. The body, as in the 
previous design, is arranged to tilt either backwards 
or forwards up to an angle of 10 deg., a very effective 
locking device enabling the rigidity of a solid 
base and column to be retained. A relieving and 
indexing toolbox is fitted to the ram. It can be 
rotated so as to face the front, either side, or 
back, of the machine as desired. 

When dealing with the exhibit of John Stirk and 
Sons, Limited, Ovenden-road, Halifax, in our 
account of the 1928 exhibition, we commented 
on the successful manner in which this firm had 
met the challenge of foreign manufacturers in the 
production of a 72-in. open-side planing machine. 
Messrs. Stirk are now regularly making open-side 
machines with a reach of up to 10 ft. 6 in., and 
double housing machines over 12 ft. 6 in. wide. 
They are not, however, showing any of these large 
machines, but are filling the space allotted to them 
by three of their latest medium sized machines 
in operation. Of these, we illustrate, in Fig. 37, 
page 496, an open-side machine with a capacity of 
10 ft. by 4 ft. 2 in. by 4 ft. 2 in., which is running 
at an unusually high speed, viz., over 300 ft, per 
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minute, the quick return being, of course, higher. 
The machine notable for the wide slide ways 
provided for the cantilever arma, which carries two | 
\ third saddle is carried on the side of the 
The transmission is by keyless helical 
driving gears and rack. The drive is on the firm’s 
split-field system, a development of the Ward- | 
Leonard principle. The drive consists of a unit- | 
type motor generator, taking either direct or alter- | 


18 


saddles. 
column. 








nating current and delivering variable-voltage 
continuous current, a flange-type reversing motor 
and appropriate switchgear. | 


Che switchgear includes a disc-operated master 
switch. The disc and master switch actuate, 
out the intervention of other gear, two contactors, 
which effect, through the table motor, the cuttin 
stroke and quick return reverse. The field windings 
of both generator and final motor are divided into 
two sections. In the case of the generator these 
sections are connected to oppose each other, so that 
alternating polarity results from the alternative | 
excitation of the two sections. The two sections 
of the motor field are connected to agree and one | 
is permanently excited. The section 

excited during the cutting stroke only, and a suitable | 
cutting speed and a quick return are thereby! 
provided. The range of the system may be extended 
indefinitely by the variation of the generator voltage 
and the standard equipment embodies two shunt 
regulators, enabling cutting and return speeds to be 
varied independently. A dynamic cushioning 
device enables the reversals, which are very prompt, 
to be made without shock. This arrangemc nt gives 
automatic adjustment according to the varying} 
conditions of speed, length of stroke and load on 
table. The feed is effected by the firm’s electric 
rotary quick-change ge r, in which time is saved 
and accuracy improved by the motor making 
only one turn or half a turn instead of multiple 
turns. The feeds are readily changed and reversed 
and the cross-slide heads may be fed in the same 
direction or converge or diverge at will. Complete 
control of all motions is furnished by a pendant 
The main bearings and sliding ways are 
The machine is one of Messrs. 
Stirk’s “ Hiloplane ”’ In the double housing 
machine, of the “ Hiloplow”’ series, shown, the 
transmission is by means of the firm’s new “ Stellar ”’ 
system, with a double worm and double rack, and 
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The capacity is 8 ft. by 3 ft. 9 in. by 
3 ft. 6 in. The other double housing machine is 
of the “* Ingoplow ”’ series, and as its name implies, 
is designed for machining hard ingots and similar 
work. It is shown in operation taking very heavy 
cuts at slow and moderate speeds. The capacity is 
8 ft. by 4 ft. by 2 ft.4 in. Both the double-housing 
machines have the same drive as the open-side 
machine. 

The exhibit of Messrs. Kitchen and Wade, 
Limited, Arundel-street, Halifax, includes a new 
range of radial drilling machines of from 4 ft. to 
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6 ft. radius. A medium-size machine, viz., one 
of 5 ft. radius, is illustrated in Fig. 39, opposite. 
As will be seen, it is of the all-electric type, having @ 
reversing motor of 2 h.p. mounted on the top of 
the column for elevating and lowering the arm, 
while the driving motor, which is of 5 h.p., is mounted 
on the saddle. Both motors are controlled by 4 
single lever on the right-hand side of the saddle, 
as shown in the illustration. The column is 15 in. 
in diameter on the ground portion on which the 
arm fits, and the latter has a good bearing length 
on the column ; the arm is also carefully designed 
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Toot Company, LimMIrep. 


to minimise elevating and twisting strains. 


Cen- | Limited, Highroad Well Works, Halifax, by a 


tralised control is provided for the saddle, all the | description of a drilling machine, a type of tool 


necessary levers and handles being placed on the 
lower part within easy reach of the operator. All 
driving gears are of heat-treated nickel-chrome 
steel with a tensile strength of 70 tons per square 
inch. 
sively in the saddle, and all gears are lubricated by 
an internal oil pump, which has a sight feed on the 
delivery side to show that it is in operation. Special 
arrangements of ball-bearing rollers are provided 
on the saddle and column to ensure easy traverse 
and slewing. The smallest diameter of the spindle 
is 2 in. and the end is bored to a No. 5 Morse taper. 
The length of feed is 15 in., and six feeds, ranging 
from 36 to 150 cuts per inch, are provided. The 
spindle speeds are 18 in number and range from 
30 r.p.m. to 1,000 r.p.m. An automatic trip and 
fine and quick hand adjustments are provided 
for the spindle, and there is a combined lock to 
the saddle and sleeve bottom operated from a 
single lever on the saddle; reverse running for 
tapping is effected by means of friction clutches. 
The maximum height from the spindles to the 
box bed is 3 ft., and the vertical adjustment pro- 
vided for the arm is 2 ft. 6 in. The working area 
of the baseplate is 4 ft. 6 in. by 3 ft. 3 in. The 
drilling capacity of the main spindle, from the solid, 
is 2} in. diameter in mild steel and 3} in. diameter 
in cast-iron. It will be noticed that the machine 
illustrated is fitted with an auxiliary spindle, 
although this is not in position on the machine 
exhibited. This spindle is driven from the main 
spindle and runs at 3,000 r.p.m. It can be used 
tor drilling holes in soft metals or in steel up to 
5 In. diameter. 

Other exhibits of the firm are 8-ft. and 6-ft. all- 
electric heavy-duty radials, a 3-ft. 6-in. belt- 
driven general-purpose radial, a 6-ft. radial for 
constructional work, and 40-in. and 32-in. light 
sensitive radials, three pillar-and-box body type 
vertical drills, cylinder-block boring and honing 
machines, and tool-room and _ general-purpose 
shapers. 

We may well begin the account of the newer 
mechines of the exhibit of Messrs. William Asquith, 


Ball bearings are employed almost exclu- | 








long prominent among the firm’s products. A 
number of different types of radial drilling machines 
are being shown, but the one we have selected and 
illustrated in Fig. 40, Plate X XIX, is notable for the 
articulation of the radial arm. This enables the 
drill to be centred over the hole with a single 
movement only while it is possible to swing the 
arm round the column in a complete circle, so that 
work which cannot be accommodated on the table 
can be dealt with. As will be seen, the machine is 
electricaliy driven, the motor, of 2 h.p., being 
neatly mounted on the axis of the outer portion of 
the arm. The drive is taken from the motor shaft 
to the spindle by Texrope and spur gearing. The 
gearbox provides four spindle speeds, a choice of 
three ranges being available at the time of ordering. 
The maximum speed in each range is 590 r.p.m., 
1,000 r.p.m., and 1,500 r.p.m. The gearbox contains 
a pump for oil circulation over the gears and an 
inspection window is provided. The normal method 
of feeding is by hand through a sensitive lever, when 
holes up to § in. in diameter can be drilled. Power 
feed can, however, be fitted, in which case the 
maximum size of holes is { in. The arm is elevated 
or lowered by hand by means of worm gearing and 
a vertical screw, and effective locking gear is pro- 
vided. The machine is made with a maximum 
radius of 3 ft. 6 in., 4 ft. 3in., or 5 ft. The minimum 
radius in all three sizes is 14 in. The maximum and 
minimum heights that can be admitted under the 
spindle are 4 ft. 2 in. and 2 ft. respectively, measured 
from the top of the base plate. The vertical traverse 
of the spindle in all cases is 9 in. When reverse 
motion is fitted for tapping, the reversal is effected 
instantaneously by electrical means. An example 
of one of Messrs. Asquith’s larger machines, viz., a 
radial type drilling, boring, tapping and studding 
machine, with a continuous capacity of 24 in. 
drilling diameter in solid steel, separate motors for 
the drill and arm traverse, and full electrical control 
of all motions, is shown and was described and 
illustrated in ENGINEERING, vol. cxxix, page 426 
(1930). 

A horizontal drilling, tapping and studding 


5-FT. RApIAL DRILLING MACHINE ; 





Messrs. KITCHEN AND 
Wane, LIMIrep. 


machine in which special attention has been given to 
the handy grouping of all the controls on the saddle 
and general facility of adjustment, is illustrated 
in Fig. 41, Plate XXIX. The drive is by means 
of a constant-speed reversible motor mounted on the 
saddle, and the gearbox provides a total of 12 spindle 
speeds, in two groups of six each, ranging from 
31 r.p.m. to 830 r.p.m. The spindle, which is 1} in. 
in diameter at the driving part, has a traverse of 
21 in. The vertical traverse of the saddle and the 
horizontal traverse of the column are both 5 ft. 
The three motions, therefore, provide a useful range. 
All are controlled from the operator’s platform 
attached to the column, which is mounted on rollers. 
The saddle is balanced and both traversing motions 
can thus be easily actuated by the pair of hand- 
wheels at the upper part of the saddle. A combined 
lock secures both saddle and column simultaneously. 
The spindle is provided with rapid traverse and feed 
motions by handwheel, a further handwheel pro- 
viding fine feed. Four rates of power feed are 
provided, viz., 38 cuts to 120 cuts per inch, selected 
by the movement of a single lever. The power feed 
can be quickly disengaged to enable the handwheel 
to be used when facing, tapping, &c. Reverse of 
the spindle is obtained direct from the driving motor 
by means of a switch mounted in the saddle. 

The machine shown in Fig. 45, Plate XXX, is 
designed for the fine boring of cylinder blocks. The 
maximum diameter of cut, using a 3-in. boring bar, 
is 44 in., and the maximum cut taken on the ridius 
is 0-02 in. The limit of accuracy with a cut of 
0-003 in. to 0-005 in. on the radius is 0-0004 in. oval 
or taper. The length of the spindle feed is 14 in. 
The spindle drive is by means of a variable-speed 
direct-current motor carried on a cover plate at the 
base of the column. Transmission is through a 
shaft and flexible coupling, thence by Vee-ropes to 
the spindle pulley. The bracket containing the slip 
gearing allows swivelling to take up stretch of the 
Vee-ropes. There is no belt pull on the main spindle. 
Movement of the control lever to the “start” 
position puts the spindle in rotation and engages 
the rapid down traverse. As the bore is approached 
the fine boring motion is engaged by a trip dog. 
A range of 9 feeds is provided, from 0-0007 in. to 
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()-008 in. per spindle revolution. At the end of the 
bore the feed is disengaged and the spindle is auto- 
matically stopped. Moving the control lever to the 

return ” 
drawal of the spindle, which is tripped at the start- 


ing position, the lever being automatically returned | 


to its neutral position. The automatic movements of 
the cycle are effected by means of dogs adjusted on 
a circular disc graduated for the amount of the 
spindle movement. Hand motion to the spindle is 
also provided. Spindle-speed variation is obtained 
by a shunt regulator with a graduated dial. Two 
speed ranges are available, viz., one from 250 r.p.m. 
to 750 r.p.m., the other, by changing over the slip 
gears, from 750 r.p.m. to 2,250 r.p.m. The spindle 
is mounted in exceptionally long bearings and is 
coupled to the boring bar by means of an articulated 
joint. The bar is supported in a guide bearing of 
new design and having a water cooling system with 
a motor-driven circulating pump. Its lubricating 
system is distinct from that of the machine proper, 
two gear pumps being fitted for the different systems 
so that different types of oil may be used. The 
guide bearing can be securely clamped in any 
desired position relative to the cutter head. A pre- 
cision measuring device for setting the diameter of 
the cutter head is provided. The table is normally 
fitted with longitudinal traverse, but cross 
traverse can be provided if required. An electrically- 
driven hydraulically-operated machine for honing 
cylinder blocks is also exhibited. 

Messrs. Asquith also show a machine for cutting 
keyways and cotterways up to } in. wide by 6 in. 
long through shafts up to 3 in. in diameter, but the 
smaller machine shown in Fig. 35, Plate XXVIII, is 
perhaps of greater interest, as it embodies a new 
method of operation. This machine will cut cotter- 
ways up to } in. wide by 3 in. long, through shafts 
1} in. in diameter at one traverse, that is, without 
a junction of two cuts at the centre of the depth. 
It will be seen that the machine is furnished with 
two headstocks, between which is the work table. 
rhe right-hand headstock carries a drilling spindle 
and the left-hand one a milling spindle. Both are 
driven by the same gear and three spindle speeds, 
of 750 r.p.m., 1,050 r.p.m., and 1,500 r.p.m., respec- 
tively, are provided. Immediately in front of the 
right-hand spindle will be seen a rotatable quad- 
rantal. This is part of a steady bracket for the 
tools and is provided with interchangeable case- 
hardened bushes, two in a set, for each width of 
cotterway. It is correctly set by a spring plunger. 
The shaft to be pierced with a cotterway is clamped 
on the work table, which is fixed for the first opera- 
tion. This consists of advancing the drill through 
the appropriate bush of the steady bracket. The 
feed is effected by the large horizontal handwheel 
and the drill is run right through the shaft and then 
withdrawn from the steady. The litter is then 
rotated through an angle of 90 deg., which brings a 
smaller bush into line with the milling spindle. 

The milling cutter is then advanced, by the left- 
hand horizontal handwheel, until its end is supported 
in the steady bush, and the spindle barrel is then 
locked in this position by the lever below the hand- 
wheel. Power feed is then applied to the table by 
the longer of the two inclined levers behind the 
handwheel, and the table is traversed as required 
against 


required length of cotterway. The shorter of the 


inclined levers controls the spindle speed changes. | 
\ crank dise with adjustable throw and graduated | 


seale controls the table traverse. A wheel 
at the end of the table enables the table to be 
accurately set to determine the position of the 
cotterway along the thaft. The rate of the table 
traverse is determined by change gears; it can be 


either | stroke per 4,500 revolutions of the milling | 


cutter or 1 stroke per 2,700 revolutions. The hand- 
wheel on the milling headstock provides hand 
motion to the table. The drive is by fast and loose 
pulleys, 3 h.p. being required. 

From the exhibit of drilling machines on the 
stand of Messrs. James Archdale and Company, 
Limited, Ledsam-street, Birmingham, we select two 
examples. The drilling machine illustrated in 
Fig. 42, Plate X XIX, has a hydraulic feed and is 
designed for drilling deep holes of small diameter, an 
operation not infrequently attended by difficulties. 


position results in rapid power with- , 





the rotating milling cutter, to give the | 
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The machine in question has a relieving feed so that 
if excessive pressure develops, due to a blunt drill 
or the accumulation of swarf in the grooves of the 
drill, the spindle automatically ceases to advance 
until the cause of the undue pressure is removed. 
The maximum drilling capacity of the machine 
is a hole ? in. in diameter by 8 in. deep. The drive 
is by a constant-speed vertical motor mounted on 
top of the head. The spindle speed is changed by 
slip gears without difficulty, as an intermediate 
gear on a swinging arm is provided between the 
motor pinion and the spindle gears. The rate of 
the hydraulic feed is infinitely variable between 
zero and 6 in. per minute, and is changed by the 
rotation of a small knob. An emergency stop is 
provided. An account of the basic principles of the 
firm’s hydraulic feed will be found in ENGINEERING, 
vol. cxxxiv, page 725 (1932). The automatic 
reciprocating cycle consists of a rapid approach 
to the work, drilling feed, continued until the hole 
is completely drilled, and a rapid return when 
the spindle stops in the top position. The auto- 
matic cycle is controlled by adjustable trip dogs. 
The reciprocating movement continues when undue 
pressure is met with in the drilled position of the 
hole. Although the machine shown is of the single 
type, we understand that it can be assembled in 
gang form, each head being then independent and 
self contained. The other column-type drills 
shown include several compact multiple-spindle 
examples. 

The machine illustrated in Fig. 43, Plate XXIX, 
is designed for the high-speed drilling of holes up to 
1 in. in diameter in steel. It is a sensitive radial 
machine with a maximum radius of 38 in., the 
feed being effected by a “ pull-forward” lever of 
ratchet type, the working angle of which can be 
adjusted to suit the operator’s convenience. The 
table is of the adjustable knee type. The drive 
is by means of a constant-speed vertical motor 
mounted on a gearbox on the axis of the arm. Nine 
spindle speeds are provided ranging from 26 r.p.m 
to 1,440 r.p.m., the changes being made by the 
levers seen immediately below the spindle motor. 
The gearbox is fitted with servo-operated self- 
adjusting multi-disc clutches and has automatic 
pump lubrication. The traverse of the spindle 
is 6 in. in the standard machine, but the machine 
can be furnished with a 9-in. traverse. It can also 
be supplied with automatic feed motion to the 
spindle instead of a sensitive lever. In this case, 
the spindle traverse is 7} in., and three feeds are 
provided, viz., of 50, 95, and 180 revolutions per 
inch, respectively. A larger centralised control 
radial machine is also shown. This has a maximum 
radius of 5 ft. and a maximum drilling capacity 
of 2 in. in diameter in steel. It has 18 spindle 
speeds, ranging from 50 r.p.m. to 2,000 r.p.m., 
the correct speed being automatically selected by 
setting a pointer at an indication of the material 
to be drilled, and turning a drum to the size of 
hole required. There are six feeds, ranging from 
30 revolutions to 240 revolutions per inch. 

The drill illustrated in Fig. 44, Plate X XIX, shown 
by Messrs. Alfred Herbert, Limited, Coventry, is a 
self-contained unit designed to perform light multiple- 
irilling operations in a quick and efficient manner. 
As will be clear from the illustration, the motor and 
driving box are mounted on the top of the column, 
while there is an adjustable slide on the front face, 
which forms the support for the spindle carrier frame. 
The motor is of the flanged type and runs at constant 
speed. The driving box provides four speed changes 
for the multi-splined main vertical shaft, the changes 
being made by a finger-controlled gear shift on the 
right-hand side of the box. There is a small lever 
on the left-hand side, also finger-tip controlled ; 
this operates the switch for starting, stopping or 
reversing the motor. 

The slide supporting the spindle carrier frame is 
adjustable on the front of the column, and is firmly 
clamped in position when the machine is at work. 
Two types of carrier frame are available, a circular 
frame, as shown in the illustration, for holes spaced 
round circles of varying diameter, or a rectangular 
frame for holes in a straight line, or grouped in a 
rectangular area. The frames are interchangeable 
and either or both can be supplied as required. The 
upper part of the frame contains the ball bearing 





[Nov. 9, 1934. 


for the lower end of the main shaft from the driving 
box and the control gear that is keyed to it. This 
gear drives the spindle shafts through pinions 
mounted on their upper ends. The shafts run on 
ball bearings carried in a plate bolted to the upper 
part of the spindle carrier frame, and are connected 
to the universal shafts which drive the spindles 
proper. The spindles are carried in brackets 
which are secured by bolts in a Tee-slot in the lower 
face of the carrier frame. The Tee-slot is circular 
in the circular frame, and runs round the rectangular 
frame close to each of the four sides. The spindk 
brackets have long slots for the fixing bolts. These, 
with the movement of the bolts in the Tee-slot of 
the carrier frame, give a wide adjustment for 
grouping the spindles to suit various shapes of work. 
Straight spindle brackets are supplied as standard. 
but brackets in which the spindle is offset to the 
right or left can be provided if required for special 
hole groupings. 

The feed motion is driven from the main shaft. 
The gearing is enclosed in a bracket bolted to the 
underside of the driving box. The gears run on ball 
bearings, and drive a vertical feed shaft, which 
extends down to a feed box fixed to a facing on the 
right-hand side of the carrier frame slide, and visible 
in the illustration. Three changes of speed are 
obtained in the feed box by spur gears and a sliding 
key, the changes being made by a small fluted hand 
wheel. The feed is transmitted to the carrier frame 
through worm gearing. The gear runs in an oil 
bath, and is mounted on a shaft carrying a racking 
pinion engaging with a vertical rack fixed to the 
carrier frame. The two-armed hand lever visible 
in the figure, which is mounted on the racking- 
pinion shaft, enables the feed to be engaged when 
the drills are brought into contact with the work. 
or at any other time. An adjustable automati: 
stop disengages the feed at the required point. The 
feed can also be disengaged at any time by turning 
the two-armed lever in the direction that raises the 
carrier frame. This lever can be used as a hand 
feed when required, a hand-operated clutch con- 
necting it positively to the racking-pinion shaft. 
The spindle carrier frame is counterbalanced by a 
weight inside the base, connected to the frame by a 
chain. The table is mounted on a dovetail slide 
on the front of the base as shown. It is raised or 
lowered by worm gearing in combination with a 
rack and pinion. The mechanism renders the table 
self-sustaining. A motor-driven centrifugal emul- 
sion pump can be supplied if required. The 
maximum number of spindles on this machine is 12, 
and the maximum distance between the spindles is 
;$ in. The maximum diameter of the spindles is 
As in. The area covered with the circular frame 
is 6 in. in diameter. while that covered by the 
rectangular frame is 10 in. by 54 in. The distance 
from the centre of the carrier frame to the column is 
74 in., and the adjustment of the frame is 8in. The 
stroke of the frame with automatic feed is 4% in. 
The maximum distance from the spindles to th« 
table is 28 in., and the table has a working surface 
of 24 in. by 154 in. Spindle speeds of 448, 800. 
1,360 and 2,415 r.p.m. are available. The range of 
automatic feeds is 218, 320 and 450 per inch. 

A drilling machine suitable for drilling holes for 
the extrusion of artificial silk, injector nozzles, and 
similar work, also exhibited by Messrs. Alfred Her 
bert, Limited, is illustrated in Fig. 46, Plate XXX. 
This machine, which is known as the “ Aerospeed ” 
model, can be used with twist drills as small as 
0-01 in. It is fitted with an air motor, and the 
normal spindle speed is from 60,000 r.p.m. to 80,000 
r.p.m. Slower speeds are obtainable by adjusting 
the air pressure by means of a throttle. The 
fineness of the drills employed precludes the use of a 
hand feed, and the machine is equipped with 4 
special fine-feed arrangement. The operation of the 
hand lever brings the end of a second lever, visible 
in the illustration on the side of the machine, into 
contact with a stop which is set to bring the drill 
just above the work. While the pressure is main- 
tained on the hand lever, the stop is withdrawn by 
means of « fine-threaded screw with a knurled head. 
The correct feed is indicated by the maintenance 
of a high-pitched note as the drill penetrates the 
metal. A fall in the pitch indicates that the feed 
is too coarse. On releasing the pressure on the 
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control lever, the drill is returned to its normal 
position by a spring-loaded lever, operated by a 
flange on the spindle. A dial at the top of the 
column, visible in Fig. 46, indicates the drilling 
speed, an electric lamp being supplied, operated 
from the standard lighting supply through a small 
transformer. An adjustable magnifying glass fitted 
to the table forms part of the standard equipment. 
No particular skill is required in chucking the drills. 
A special collet-type chuck is used, the shell of the 
collet being in the form of a nut whieh is tightened 
by a spanner, a tommy bar being inserted in the 
top end of the spindle to held it during this process. 
This form of chuck ensures that the drill is exactly 
central with the spindle axis, The maximum air 
pressure required is 80 Ib. per square inch, the 
stroke is 1} in., and the largest diameter for the 
drill is ¥ in., the smallest diameter being 0-01 in., 
as already stated. 

In addition to the tools already referred to, 
Messrs. Alfred Herbert, Limited, of Coventry, show 
a variety of milling machines, two of which we 
illustrate. Both machines are entirely new. The 
miller illustrated in Fig. 47, Plate XXX, is a self- 
contained universal model with an unusually wide 
range of spindle speeds and feeds, and with a 
quick-power traverse for the three table motions. 
Complete control is provided from the back as well 
as from the front of the knee. The main motor 
is housed within the lower part of the column, 
and is mounted on a hinged base. The drive is 
by Texrope, the ropes being completely guarded. 
The overhanging arm is a heavy box casting fitting 
in a dovetailed guide on the top of the column. 
[t has a rack~and-pinion motion, and can be clamped 
by a lever operating a taper gib. 

The machine is controlled by a starting lever 
on the left-hartd side of the column. The movement 
of this lever first releases a brake and then operates 
the starting switch, the operations being reversed 
on stopping the machine. In addition to stopping 
the spindle quickly, the brake serves to hold it 
while the draw bolt or arbor nut is being tightened. 
The driving box is built as a separate unit, and is 
housed inside the column. It provides 24 spindle 
speeds, the changes being made through sliding 
gears operated by cams. The particular spindle 
speed in use is shown on a large dial on the side of 
the column, and visible in Fig. 47. <A separate 
handle is provided for reversing the spindle. The 
spindle is of nickel-chrome case-hardened steel, 
and the nose has a powerful clutch drive, with 
provision for securing large inserted-tooth cutters 
with consistent accuracy. 

The knee is of strong box form, and is elevated 
by a vertical screw in one piece, the threads 
being protected by a guard. It is operated by 
hand through bevel gears and a hand crank on 
the left-hand side and is clamped to the column 
by a lever at the front. The saddle is actuated 
by a feed screw geared to a handwheel, and is 
provided with a large-diameter circular seating for 
the swivel slide. The latter can be firmly clamped 
by four Tee-headed bolts, and the upper portion 
forms an exceptionally long support and guide for 
the table. The slide and table can be clamped 
together by a bolt projecting down at the right-hand 
end, visible in Fig. 47. The table is machined 
all over except on the end pockets, and has wide 
hearing surfaces automatically lubricated by oiling 
rollers. It swivels to 45 deg. on each side of the 
centre with the arm brace in position, and 50 deg. 
on each side without the brace. The table feed 
screw is of large diameter and is of heat-treated 
nickel-chrome steel. The thread is very accurately 
finished and the nut is exceptionally long and 
adjustable for wear. The arm brace is in two parts, 
with an outer bearing for the arbor in the upper part. 

The feed box is built as a separate unit, and 
provides 24 rates of automatic feed. The drive is 
obtained by spur gearing from the first shaft of the 
driving box, which runs at a constant speed. The 
feed changes are made through sliding gears operated 
by cams. The particular feed in use is indicated by 
a large dial on the front of the knee, visible in the 
illustration. The feed box is connected to the 
gearing in the knee by a universal shaft, the table 
shaft and feed screws being driven through bevel 
ind spur gearing. Other gearing connects the 
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universal shaft to the transverse feed and elevating 
screws. A quick-power traverse to the table is 
obtained from a small constant-speed motor on the 


right-hand side of the knee, driving through a multi- | 


disc clutch. An improved form of universal dividing 
head is fitted on the left-hand end of the table. 
A motor-driven centrifugal pump is included with 
the machine, the tank being outside the machine 
where it can be easily cleaned. The standard equip- 
ment includes a vice with 6-in. jaws, opening to 
3} in., and a graduated swivel base. As regards the 


capacity ef the machine, the longitudinal feed is | 
90 in. and the transverse feed is 10 in. The maxi-| 
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shaft from the clutch box. The feed motion is 
obtained through worm gearing and the quick 
motions through spur gearing, a safety clutch being 
provided in each case. The rate of feed is varied 
by pick-off gears in a casing in front of the box. 
This casing embodies a safety device similar to that 
described for the spindle drives. The power is 
transmitted from the feed box to the nut on the 
table feed screw by a pair of bevel gears and spur 
gears inside the bed. The gears are lubricated 
by an oil bath. The automatic cycle of movements 
is controlled by dogs clamped in Tee-slots on the 
left-hand edge of the table. The dogs engage pro- 


mum distance from the spindle centre to the table | jections on a vertical trip shaft. The control box, 


is 18 in., the working surface of the table is 52 in, 


in which the latter is mounted, is provided with a 


by 12 in., and the maximum width from the face universal lever to enable the table motions to be 


of the column te the arm brace is 28} in. The 
distance from the centre of the spindle to the arm 
is 6 in. The main motor is of 5 hp. and runs at 





controlled by hand. 
The longitudinal feed of the table in this machine 
is 36 in, The transverse adjustment of the columns 


1,450 r.p.m. The range of the 24 spindle speeds ig | is 4 in. The maximum distance from the spindle 
from 25 r.p.m. to 1,290 r.p.m., and the range of the | to the table is 12 in., and minimum distance is 3 in. 


with raising blocks, 154 in. 
admitted between head and tailstock is 30 in. 

The second milling machine, shown in Fig. 22, 
Plate XXVI, can be supplied in either single or 
duplex form. It is of sufficient power and strength 
for the heaviest class of milling, and is provided with 
a complete automatic cycle of table movements, Its 
wide speed and feed ranges enable it to be used with 
large or small cutters on non-ferrous materials as well 
as on cast-iron or steel. The drive is from a high- 
speed flanged motor on the right-hand side of the 
bed, and, in the duplex machine illustrated, the 
main shaft in the clutch box has an extension 
running aleng the back of the bed, driving the 
left-hand spindle head through spiral bevel gears. 
The columns are traversed on the bed by a screw 
and nut motion, with an adjustable graduated index 
disc, and are tied together at their upper ends by a 
round bar connecting the elevating screw brackets 
at the top. This bar can be firmly clamped after 
the columns have been adjusted to the required 
distance apart. The heads are raised and lowered 
by a screw and nut motion, operated through 
bevel gears by large handwheels. 

The spindles are of case-hardened nickel-chrome 
steel, and have powerful clutch drives. Gear 
changes, operated by levers, are provided in the 
spindle heads. The years on the spindles are 


fixed, the main gears being keyed just behind the | 








24 automatic feeds is from } in. to 60 in. per minute,| The maximum distance between the spindles is 


The dividing head and tailstock swing is 11} in., or | 
The maximum length | 
at 1,420 r.p.m, The number of spindle speeds 


224 in. The working surface of the table is 57 in. 
by 14 in. The main motor is of 10 h.p., and runs 


with standard pick-off gears is 16, giving a range of 
spindle speeds from 20 r.p.m, to 761 r.p.m. The 
number of automatic feeds with standard pick-off 
gears is 18, giving a range of feeds from | in. to 
41} in. per minute. The rate of quick-power 
motion is 150 in. per minute. 

Messrs. Burton, Griffiths and Company, Limited, 
Montgomery-street, Sparkbrook, Birmingham, 11, 
have arranged, on two adjoining stands, a compre- 
hensive collection of machine tools for which 
they are agents in this country, as well as a wide 
range of small tools. Most of the machine tools 
are shown in operation. 

Among the grinding machines shown are a 
Landis 10-in. by 18-in., type-C, plain hydraulic 
grinder, a Landis 14-in. by 36-in., type-C, hydraulic 
universal grinder, a Landis tool and cutter grinder, 
and a Blanchard No. 10 surface grinder. The 
first-mentioned machine is illustrated in Fig. 49, 
on page 500. In this machine the grinding-wheel 
head is supported on a Vee and flat guide with 
chilled surfaces, and steel-backed Babbitt-metal 
bearings, with continuous lubrication, are used 
for the spindle. This is of chrome-vanadium steel 
and is driven by multiple Vee-belts from a motor, 
visible in the illustration, and controlled by push- 
button. Two wheel-spindle pulleys are provided 


front bearings. The sliding gears are mounted on | to enable the speed to be altered as the wheel wears 
a short shaft of large diameter. The heads are| down; the speeds obtainable are 811 r.p.m. and 


formed as tanks, and are provided with pumps for 
delivering filtered oil to the gears and other mechan- 
ism. The clutch box is bolted to the back of the 
bed and contains the main driving clutch and 
brake, the reversing bevel gears for the spindle 
drives, and the bevel gears for driving the mechan- 
ism in the feed boxes. The spindles are driven 
through pairs of bevel gears and vertical shafts 
at the sides of the columns. The bevel gears are 
housed in boxes bolted to the underside of the 
columns, the first gear running freely on its own 
bearings clear of the shaft and driving through a 
clutch normally held in engagement by a spring. 
The vertical shafts actuate the gearing in the 
spindle heads through a multiple-start worm and 
worm gear and pick-off gears in a casing bolted to 
the spindle head. The clutch boxes, casings for 
the bevel gears at the bottom of the vertical shaft, 
and those for the worm drive and pick-off gears, 
are formed as oil baths. The door giving access 
to the pick-off gears cannot be opened until the 
clutch connecting the bevel gears at the bottom of 
the vertical shaft is disengaged. 

The non-rotating feed screw is of large diameter 
and coarse lead, giving an efficient thread angle. It 
is not splined and is alwaysin tension. The rotating 
feed nut is of phosphor bronze, and is of ample 
length and adjustable for wear. The thrust in both 
directions is carried on large ball bearings. The nut 
and screw are continuously lubricated, and the table 
slides are lubricated automatically by oil wells and 
rollers. The feed box is bolted to the front face 
of the base and contaias the mechanism for the 
feed and quick motions of the table, both forward 
and reverse. The box is driven by.a constant speed 











1,060 r.p.m. The work carriage traverses on a 
flat and Vee guide, provided with flood lubrication. 
The dwell of the work carriage at reversing 
points is effected by a control piston, working against 
hydraulic pressure, and by means of a needle 
valve the dwell can be varied to suit the particular 
working conditions. Swivelling of the work table 
is effected by screw adjustment. 

For the hydraulic traverse motion of the table 
twin cylinders are used, one for each direction of 
movement, and table speeds ranging from 6 in. to 
240 in. per minute can be obtained. Control is 
effected by means of a valve which regulates the 
flow from one cylinder to the other. A piston-type 
valve is used for reversing, the usual reversing dogs 
being carried by a rack attached to the front of the 
table. An internal-geared oil pump, driven by a 
constant-speed motor, supplies the hydraulic 
pressure and the same motor is coupled to the water 
pump. A plain feed for the grinding wheel is 
regarded as standard, the final movement being 
transmitted through a long screw and bronze 
half-nut ; hydraulic automatic wheel-feed mecha- 
nism and hydraulic straight in-feed mechanism 
can, however, be supplied if required. The work 
headstock is driven by a separate constant-speed 
motor, partly visible in Fig. 49, and controlled, 
through a limit switch, by the stop and start lever. 
A flat leather belt transmits power from the motor 
to a jack shaft at the front of the base, and from 
the jack shaft power is transmitted to the face plate 
through another belt. Six speeds, ranging from 


76 r.p.m. to 304 r.p.m., can be obtained by changing 
the pulleys and belts, Rests support the work at 
two points and each of the cast-iron shoes of these 
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rests can be adjusted separately ; the upper shoe 
is of the quick-releasing type, to facilitate the chang- 
ing of the work. The diamond holder is clamped 
to the table in a similar manner to the work rests 
and the truing bar is arranged so that the diamond 
holder need not be removed while grinding work is 
In progress 

The machine is made in several sizes, but the one 
illustrated is capable of taking work up to 19} in. 


long between centres and can swing up to 10} in. | 


diameter with the water guards removed; it will 
grind work up to a maximum diameter of 6 in. 
with the full-size wheel, which is 30 in. in diameter 
and of 3 in. face width. 
various drives comprise one of 10 h.p. for the grind- 
ing-wheel spindle, one of 1 h.p. for the pump, and 
one of } h.p. for the headstock. The machine ex 

hibited incorporates the Landis Solex air-sizing 
system which controls the machine automatically, 
producing work pieces accurate to within 0-00025 in. 

In addition to the gear and spline-shaft grinding 
machines already described, Messrs. The Gear | 
Grinding Company, Limited, Handsworth, Bir- | 
mingham, are showing, on the stand of Messrs. | 
\. C. Wickman, Limited, Coventry, the Orcutt 
involute-measuring machine, a photograph of which | 
is reproduced in Fig. 50, on this page. This 
machine is capable of measuring the involutes on | 
straight, helical and internal gear teeth, and also | 
on the teeth of gears produced on the Fellows- 
year cutter, While being extremely sensi- 
it is sufficiently robust for machine-shop | 
und gives direct readings to 0-0001 in. of 
in involute form and base-circle radius. 
rhe geometrical principles involved in the design 
of the machine illustrated by the diagram, 
Fig. 51. 

Consider a master base circle of radius R and a 
wear base circle of radius r. A master straight 
edge BD, tangent to the circle of radius R, is 
connected at its outer end to another straight edge 
E F which is pivoted at one end E to a point capable 
of turning about the centre of the concentric circles. 
The end D of BD is kept in contact with EF, 
but can slide alongit. A similar connection is made 
the end C of a tangent AC to the circle 
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Orcutt INVOLUTE-MEASURING MACHINE; Messrs. THE 
Gear Grinpinc Company, LIMITED. 


MACHINE ; Fie. 50. 


referred to, and on the table is a carriage which 
Fig.5t. slides in a direction parallel to the master straight 
, edge. 

On this carriage is pivoted a stylus which 
moves over the tooth to be tested and is connected 
to a dial gauge so that any movement of the stylus 
relatively to the carriage is indicated. Both the 
stylus carriage and the end of the master straight 
edge are connected by pins to roller carriages 
travelling along the other straight edge, which is 
hinged to the base plate. 

If now the base plate is rotated by turning a pinion 
engaging with the rack on the master straight edge, 
the stylus will describe an involute curve the dimen- 
sions of which will depend upon the position of the 
| table on the base plate. This can be located to 
| suit the base circle of the gear to be tested by 
| means of a glass scale mounted on the base plate 
| and a microscope mounted on the table, as shown in 

Fig. 50. The microscope and scale, which are of 
Zeiss manufacture, enable the gear base circle to 
| be set to a high degree of accuracy, the microscope 
| scale being divided to read to 0-00005in. The gear 
to be tested is mounted on an arbor coincident with 
the axis of the master base circle, and, by placing 
If now the point E be moved | the stylus in contact with one of the tooth faces 
to the position E’, keeping B D in contact with | and rotating the base plate, any errors in the in 
the circle of radius R and the tangent A c| volute form or in the base-circle radius are indi- 
parallel with B D, involute curves will be described | cated on the dial gauge. The machine will measure 
at A and B in scale proportion to the radii r and R. | any involute struck from any base circle between 

Referring now to Fig. 50, the master base circle | 1 in. and 13 in. in diameter. 
will be recognised in the form of an accurately ground In addition to the numerous machine tools shown 
cylinder, and bearing on this will be seen the master | by Messrs. Alfred Herbert, Limited, Coventry, some 
straight edge in the form of a Tee-section bar on | of which have been described above, this firm has 
which a rack is cut. The hinged straight edge is| an informative exhibit of their Ardoloy high-speed 
not clearly shown, but the end of it can be dis-| cutting alloy, previously dealt with in these 
tinguished to the right of a knurled-edge hand-wheel. | columns, while another of their displays consists of 
Above the cylinder is a rectangular base plate | Zeiss optical measuring instruments, about 50 of 
which can be turned about the axis of the cylinder, | these being shown in operation on the measure- 
and to this base plate the master straight edge is | ment of cams, contours, threads and gears ; index- 
attached by lugs, designed to keep the straight edge | ing and division ; checking of lengths, diameters, 
in contact with the cylindrical surface when the | angles, profiles, &c. A full-size model locomotive 
base plate is rotated. Fitted into Vee-grooves on | frame has been set up to demonstrate the use of the 
the base plate is a table, which can be moved in a| Zeiss Loke-Lyne optical apparatus for lining-up. 
direction at right angles to the master straight edge | an illustrated description of which will be found 
by means of the knurled-edge hand-wheel above | in ENGINEERING, vol. cxxxvi, page 139 (1933). 
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THE GROUP MOVEMENT. 


In the religious world recent years have seen the 
development of a variety of groups and group 
movements. These fall, roughly, into two classes— 
one in which each group believes that it alone holds 
correct views, and the other and more recent, 
associated by name for some reason with our oldest 
University, in which groups are formed, at least 
in part, for the purpose of what has become known 
as “sharing.” We have no intention of discussing 
these matters in the columns of ENGINEERING, but 
after the interesting presidential address of Mr. 
Charles Day before the Institution of Mechanical 
Engineers on Friday last, we could not refrain from 
the title at the head of this article. 

It is not long since we heard Sir Alexander Gibb-——- 
we believe it was during his lecture on Telford at 


| the Institution of Civil Engineers’ conversazione 


last summer-—give as the true interpretation of the 
term “ civil engineer ’’ one who performs the engin- 
eering work required by our form of civilisation. 
Thus, a civil engineer could be a works engineer, 
mechanical, electrical or what not, and provided 
he served civilisation, he would come within the 
category of “ civil’’ engineer. This is a variation 
of the broad claim made, but hardly lived up to, by 
our senior Institution, which in theory covers all 
branches of the profession, though in practice it 
confinesits affairs very largely toone. Sir Alexander 


| Gibb, we believe, and others with him, would like 


to see an all-embracing institution in fact, and not 


| in theory only, all branches being served by organi- 


sation in separate sections. The idea of drawing the 
many branches of the profession together in this 
way is not new, and in many respects has much 
Hitherto the practical difficulties, 
however, of drawing the Institutions themselves 
together, have proved very considerable on close 
| examination, though in theory there is much to 


| be said for the better organisation and greater 


| efficiency possible, quite out of the reach of many 
of the small bodies existent at the present time— 
to say nothing of prestige. For many reasons it 


must be a matter for regret that as time has 
passed, first one and then another swarm has 
hived off to start life on its own. It is possible to 
defend some of the divisions, but it is well recog- 
nised to-day that if some of the older bodies had 
followed a different line of policy in the past the 
formation of many of our independent societies 
would have been unnecessary. 

The Institution of Electrical Engineers is the 
only body in this country which has successfully 
kept its brood of chickens together, and admittedly 
it forms a very fine and vigorous family. In the 
American Society of Mechanical Engineers sectional 
organisation is so predominant that instead of 
summer meetings of the whole body, at times such 
meetings are confined to special sections only for 
the discussion of their own particular subjects. 
That, of course, is only possible where numbers are 
large. 

The Group Movement, which Mr. Day adum- 
brated in his address last week is not at present so 
ambitious. Itis confined to mechanical engineering, 
of course, and, according to the President, has been 
started by the sanction of one group on internal- 
combustion engines, while in his remarks Mr. Day 
suggested as further suitable sections, hydraulics, 
machine tools, and production processes. To us 
this appears to be a very modest tentative list. 
It is very easy for anyone whose memory goes 
back only a few years to name a number of admirable 
little societies at work to-day, which would not be 
in existence if this policy had been followed in the 
recent past. Inside the two large bodies little 
groups have formed, and, feeling that their line of 
work did not receive sufficient attention to keep 
them keen, have started to cater for their own 
desires. 

It is idle merely to lament this fact, and the 
Institution is to be congratulated on taking the step 
ithasdone. Thereis plenty ofscope. For instance, 
why should we not have a strong group on steam 
generation and prime movers. It is one of the 
curious anomalies of the past years that most of 
the good papers read on boilers and turbines have 
been taken before the Institution of Flectrical 
Engineers, though boiler and steam-engine papers 
are common enough in the ‘“ Mechanicals”’ Pro- 
ceedings of some years back. A strong section of 
this kind should be in a position to set this matter 
right. Other subjects readily suggest themselves. 

One of the most important, undoubtedly, is that 
of production, to which Mr. Day devoted a good 
part of his address. Whether we accept or not the 
definition that mechanical engineering consists of 
providing the means whereby an article costing 2d. 
can be produced for ld. (often, in practice, it is 
devoted to the production of something totally 
novel), it cannot be denied that production methods 
are mainly the mechanical engineer’s concern. We, 
fortunately, have not yet arrived here at the multi- 
plicity of types of engineers to be found in the 
United States, but even with us their kinds tend to 
increase rather rapidly, yet at the root of most lies 
a mechanical training and the application of 
mechanical principles—certainly this is so in the 
case of production. The bearing of modern politics 
on engineering production was well brought out by 
Mr. Day, more especially in connection with the 
advantage which mass-production possesses with 
regard to exports. As a healthy export trade is 
one of the things most to be desired, it behoves 
mechanical engineers to make the most of the 
advantages they have in this respect. It cannot be 
gainsaid that this is a branch peculiarly their own. 
In many cases they not only design the product, but 
they devise the whole process of manufacture, 
evolving all tools, jigs and machines, as well as 
ancillary plant, required to turn out the finished 
article. In other instances they may not be directly 
concerned with the final product, but their help is 
enlisted in order to enable it to be marketed at a 
suitable price, when again they are responsible for 
jigs, tools, labour-aiding devices, and so on. In 
all these matters it is the mechanical man who has 
the most to decide, and it is very fitting that a 
president of the Institution should direct attention 
to the services and the interests of its members in 
this connection. It has always been a matter with 





which members have concerned themselves when 
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two or three have got together. 


are done than in the thing produced—and did not 


the Institution make an early move in this direction | 
with its research on cutting tools, one of the funda- | 


mentals from which “ processing ” has developed ? 

Within the Institution information disseminates 
at a proverbially slow rate. How many members 
realise that the group movement was adopted as 
wn official policy some eighteen months ago? It 
appears to us that having accepted it, although 
precipitate action is undesirable, the Institution 
should throw itself into the idea with considerable 


vigour. A passive attitude, waiting for sugges- 


tions, is not likely either to prevent specialists 
inside from associating outside with other bodies 
which they judge to be “more in their line,” 
neither will it attract the rising generation, in 


which specialisation is more and more in vogue. 
lhe obvious corollary would seem to be a question- 
naire to members on the subject and the definite 
encouragement otf the formation of properly 
organised sections to cover the whole of the Insti- 
tution’s field. Little good ever comes of half- 
measures, and if now the hand has been put to 
the plongh, standing still and waiting for others 
is not the best way to prepare the ground for a rich 
harvest 








FOREIGN PATENTS. 


‘THE importance of foreign patents, that is to say, 
patents in countries foreign to the country of origin, 
seems to be realised more by inventors foreign to 
this country than by British subjects. Certainly 
the value which foreign inventors place on British 
patents is shown by an inspection of the official 
Journal of patents which gives the names of appli- 
cants and also separates out the inventions origina- 
ting abroad in so far as they claim the benefits 
of the Lnternational Convention relating to priority, 
as these specifications become open to inspection 
before acceptance and are therefore in a class by 
themselves. Rates of exchange may, in part, 
account for the position but not entirely. Some 
of the lack of foreign patenting is possibly due to 
international arrangements made between large 
firms or groups of firms concerning taking patents 
in their respective countries, but that does not 
disguise the fact that foreign firms which may be 
assumed to be parties of such groups file applications 
in this country to a large extent 

lt is possible that British firms may be relying 
on having the benefit of those foreign applications 
to limit their research, not necessarily limiting the 
total money spent on research, but perhaps limiting 
research particular directions. Whether this 
is Or 18 not a short-sighted policy does not need 
to be examined further, for it is a matter for the 
firms themselves to determine, and they, doubtless, 
know far more of conditions than those who can 
only matters from, say, published patent 
records. 

It sometimes believed that foreign patents 
are only of use to those who have some interest 
in foreign countries, 

rhere are other matters to consider, for instance : 
(a) The value of searches obtained when applications 
are filed in selected foreign countries, for example, 
(Germany, America, Japan and Sweden, especially 
the first two. (+) The value of the foreign patent 
a8 a piece of merchandise in itself. (c) The value 
of a selected foreign patent, such as those referred 
to above, in enhancing the value of the corresponding 
British patent either for purposes of sale or licence. 

A foreign patent nay be particularly valuable 
in the case where a British or any other firm is 
working @ secret or undisclosed process and exports 
products to the country in which the foreign patent 
in question is held. 


judge 
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There are many cases in which it has been practi- 
cally necessary for such patents to be purchased 
trom the firms in question even for what may be 
termed their nuisance value at perhaps a high cost. 
It is sometimes possible to avoid such a situation 
arising by adequate publication in this country 
and in foreign countries, but although such publica- 
tion is sometimes very much less costly than patent- 
ing, in the long run it is not necessarily so, partiou- 


When we visit | 
works we are mostly more interested in how things | 
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larly when it is essential to prove the adequacy 
of such publication and especially when it is known 
that in some countries, for instance, Holland, 
judicial decisions have modified previously held 
views on the effect of given publications. 

At the present time, or more accurately, some 
little time ago, world conditions were such that 
the scale of foreign patenting was materially | 
reduced, but it seems fairly clear that within the 
normal life of a foreign patent which is between 
15 and 20 years, varying as it does in different coun- 
tries, conditions may so change as to make foreign 
patents a particularly valuable asset and it may well 
be that those conditions will arise at a time when 
it is too late to take foreign patents on applications, 
say, now pending in this country in respect of which 
foreign applications can now be secured. It is true 
that what are called “ patents of importation ” 
can be obtained in many countries but there are 
certain legal difficulties in that connection not 
present when patents are taken within one year of 
filing the British application. A guide as to the 
possible chance of obtaining foreign patents in 
the main examination countries such, for instance, 
as Germany and the United States, can be obtained 
by filing the British complete specification as soon 
as possible after the British provisional specification 
has been lodged, so that the results of the British 
Patent Office search can be secured well before the 
time for lodging foreign applications which, if 
priority of the British case is to be taken, is twelve 
months from the date of filing the British application. 








NOTES. 


Tue British Gas FEDERATION. 

THE inauguration of the British Gas Federation 
was celebrated by a dinner, held on Monday evening 
last, at Grosvenor House. If the members present 
and the spirit which pervaded the function are any 
criterion, the new organisation may be regarded as 
having had an excellent send-off. Naturally, the 
speeches were all of a somewhat flattering character 
to the industry concerned, but in no case were the 
descriptions overdrawn, in view of the energy of 
and the services rendered by it at the present time. 
The new Federation is composed of the Institution 
of Gas Engineers, the National Gas Council of Great 
Britain and Ireland, the British Commercial Gas 
Association, and the Society of British Gas Indus- 
tries. Lord Macmillan is the first president, and | 
occupied the chair at the inaugural function. The | 
principal speech was delivered by Sir David Milne 
Watson, who proposed the toast of ** The Guests.” 
Sir David pointed to the fact that for the first time 
the Federation would enable the industry to speak 
with a united voice and make its influence felt in 
national affairs. He proceeded to remind his 
audience of some of the recent accomplishments of 
the industry, stating that it was as different to-day 
from its position of 100 years ago, as was the oil 
industry from the day of the oillamp. The industry 
had long since abandoned the take-it-or-leave-it 
attitude type of business of years ago. He con- 
sidered that to-day their public was more critical 
of what it was offered, and more intelligent in what 
it chose to buy than ever before—an attitude which 
he welcomed as a healthy sign. Royal Academicians 
were concerning themselves at the present time with 
art in industry, but he thought the woman in the 
back kitchen would have much more influence in 
the long run than all the men of learning and taste 
would effect. Sir David proceeded to review the 
wide ramifications of the industry and its effect on 
other activities, and concluded by stating that their | 
activities in research and investigation would enable | 
them to meet to the full all requirements with which | 
they might be faced in the future. Lord London- 
derry, who responded for the guests, said that the 
industry touched our national life at all points. 
He was interested in coal, which was the source of 
gas. electricity and oil. and he looked to the 
future for a great revival of our coal industry on 
which our national greatness had been built up. 
The toast of the new Federation was given by 
Dr. E. L. Burgin, Parliamentary Secretary of the | 
Board of Trade, and was replied to by Lord Mac- | 
millan, who reminded those present that the gas 
industry presented one of the most admirable 
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examples of private enterprise under public control, 
the outstanding feature of which was the triple 
partnership of the consumers, shareholders and 
workmen. The sums divided in the co-partnership 
schemes ran to about six millions. The Federation 
was intended to enable members of the industry to 
get into touch with each other and to discuss their 
respective views. It would act as the spokesman for 
it in Parliament and in the affairs of the. nation, 
and he was sure there would be a future of great 
usefulness before it. 


Movutpep Iron. 


A point which may appear a minor one, but which 
has considerable practical weight, was raised by Mr. 
P. V. Hunter speaking at the annual luncheon of the 
British Cast-Iron Research Association, held at the 
Hotel Victoria, on the 31st ult. Mr. Hunter suggested 
that it might help the work of the Association, and 
the foundry industry, if some new name could be 
found for the cast-iron with which they were 
concerned. There is probably much truth in this. 
While it would not be correct to say that cast-iron 
has a bad name, it is certainly none the less carrying 
the weight of its ancestry, and in some engineering 
circles is still looked upon as a suitable material for 
making into such things as frames for mangles, but 
for little else. This attitude is mainly due to an 
ignorance of the remarkable advances of the last 
twenty years, advances due not a little to the work 
of the Association itself. To meet a condition of 
this kind by running away from one’s own good 
name, instead of working to convince people of its 
real status, may appear pusillanimous, but in a 
practical world one cannot spend, say, half a century 
in missionary work, which might be saved by a 
change in terminology. Mr, Hunter suggested 
“ non-ductile ferrous metal” as a new name and 
as a suggested further alternative we have headed 
this note “ Moulded Iron.” We do not put this 
forward as necessarily better, but as a further 
example of the possibility of circumventing un- 
instructed opposition by a mere change of name. 
If Mr. Hunter’s suggestion is taken seriously, the 
Council of the Association might like to remember 
that the name of one of the constituent colleges of 
the University of London is shortly to be changed 
for what are, in essence, exactly the same reasons 
as those which can be advanced in favour of a new 
name for cast-iron. At the lunch at which Mr. 
Hunter spoke, the chair was taken by Major F. A. 
Freeth, the President of the Association, who found 
it necessary to appeal for further financial support. 
This, it is to be feared, is a common feature of 
meetings of industrial research associations, Actu- 
ally, however, the record of the Cast-Iron Research 
Association is in this respect encouraging. It 
still far from its desired income of some 20,000/. a 
year, but last year fully made up from industrial 
sources the loss of income which occurred three years 
ago, when the grant from the Department of 
Scientific and Industrial Research was reduced from 
5,0001. to 3,000/. a year. The Association is now 
faced with a new proposal from the Department, 
which has offered to increase its grant by 2,0001. if 
an additional 1,000/. can be obtained from the 
industry. Naturally every effort will be made to 
do this, and the matter may certainly be commended 
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| to the engineering profession as a whole, of which 


but a very small proportion is not interested in the 
basic material with which the Association is con- 
cerned. Sir Clement Hindley, who also spoke at 
the lunch, expressed the appreciation of the Depart- 
ment of the excellent work being done. We propose 
to give some account of the progress made during 
the last vear in a later article. 


Lonpon TRAFFIC SCHEMES. 


The London Passenger Transport Board is to 
take steps, during the next session of Parliament. 
to secure powers such as will enable them to improve 
passenger transport facilities in both inner and 
outer London. The advantages of unified control 
over these services are shown in the proposal to link 
the Metropolitan and Bakerloo lines by a Tube 
railway running from Finchley-road on the former. 
to Baker-street on the latter, system. This will 
involve the reconstruction of Baker-street station. 
but. will enable a through service to be provided 
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between the Metropolitan main lin> and the West 
End of London. It is further proposed to widen 
the Metropolitan system between Harrow and 
Rickmansworth by providing two additional tracks. 
This will necessitate the reconstruction of several 
stations, and will form part of an improvement 
enabling electric working to be extended from 
Rickmansworth to Amersham. Other railway 
works include the construction of a short line at 
Uxbridge to a point in the High-street, where a 
new station will be built, the re-siting of Aldgate 
East station, and the carrying of the Inner Circle 
at Cromwell-road, Kensington, under the District 
main line by a fly-under junction, and bringing it 
into the centre platforms at South Kensington 
station. This should do much to reduce the 
delays, which now occur at this point. It is further 
proposed to continue the policy of substituting 
trolley *buses for tramways, and a scheme providing 
for the conversion of 58 miles of route has been 
prepared. This covers lines in Hendon, Finchley, 
Wood Green, Hornsey, Tottenham, Walthamstow, 
Chingford, Leyton, Wanstead, West Ham, East 
Ham, and North Woolwich. 








THE STRENGTH OF THIN SHELLS 
SUBJECT TO EXTERNAL FLUID 
PRESSURE. 


By J. Gruson, A.M.1.A.E. 
(Concluded from page 433.) 


Summary and Practical Application.—In the case 
of steam-jacketed plant it must be remembered that 
f, and E are the values applicable at the working 
temperature, and may be considerably lower than 
the normal values measured at room temperature 
in the case of materials such as copper and alu- 
minium used at high pressures. Average values of 
f, and E for most of the relevant materials are 
given in Table I, but wherever possible it is advisable 
to check these values before application to in- 
dividual cases. In deciding on a suitable factor 
of safety many considerations have to be borne 
in mind. The main points are as follows :— 

1. The formule given above for the determination 
of collapsing pressure have been developed initially 
from experiments on tubes, and therefore cannot 
definitely be taken as strictly accurate when 
applied to large fabricated plant in which the un- 
avoidable practical imperfections of workmanship 
may substantially reduce the actual collapsing 
pressure. It is doubtful whether the true collapsing 
pressure of such plant can be estimated to a closer 
degree of accuracy than within about 40 per cent. 

When dealing with external-pressure work, 
it must be remembered that rigidity, i.e., resistance 
to radial distortion, is the deciding factor, and not 
the actual tensile strength as in the case of internal 
pressure. An external pressure of say half the 
collapsing pressure is relatively far safer than an 
internal pressure of half the bursting pressure, and 
in fact as long as the job will stand up to an external 
test pressure of double the working pressure little 
more is called for. 

3. The possible damage and danger attendant on 
the failure of a vessel under external pressure are 
usually considerably less than in the case of failure 
under internal pressure. 

4. When using expensive materials such as Monel 
metal, Inconel, &c., the material cost forms a high 
percentage of the total cost, and it is therefore 
usually essential, for commercial reasons, to keep 
the gauge of metal as light as possible consistent 
with safety. 

Bearing the above points in mind, the following 
ire the recommended factors of safety, t.e., the ratio 
of calculated collapsing pressure to working pressure: 

(a) For expensive materials such as Inconel, 
Monel metal, Staybrite, &c., assuming special 
precautions are taken to ensure true circularity, 
and that there is no risk of eventual weakening by 
corrosion or fatigue effects, &c., use a minimum 
factor of safety of 3-5 to 4. 

(6) For general good quality work in the above 
class of materials use a factor of safety of 5 to 6. 

(c) For similar work in mild steel use a factor of 


average Clem and as such are subject to modi- 

fication to suit special cases, such as where serious 

damage and loss of life might result from failure ; 

in such cases it would be advisable to increase the 

above values by, say, 30 per cent. to 50 per cent. 
Summary of Formule.—In all cases let 


P. or P.. = caleulated collapsing pressure in lb. per 
square inch. 

Pw= working pressure in lb. per square inch. 

D = outside diameter in inches. 

L = length between flanges or stiffening rings 
tending to hold cylinder truly circular, in 
inches. 

T = wall thickness in inches. 

E = Young’s Modulus of Elasticity in lb. per 
square inch at working temperature. 


fe compressive yield stress in lb. per square 
inch at working temperature. 
K =a constant depending on the type of end 


fastening or stiffening ring, varying in 
value from about 1-1 for good rigid 
fastenings to say 0-6 for poor fastenings. 
Take an average value of 1 for well- 
designed rigid fastenings ; use judgment for 
intermediate values. 

k, = 24 K. 

1. For Long Cylinders (L more than about 10 D) 


with any value of F up to about 0-12, and for 


Thick Cylinders (5 more than about 1-05 fe 
and up to 0-12) of any length, use formula (7), 
page 433, ante. 


Fig. 2. COLLAPSING PRESSURE OF 


| 19000 HEMISPHERICAL PANS. — 
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Collapsing Pressure inL 


(Note.—A rough preliminary estimation of A may 


T 
be made by putting 5 = -T uf for steel, Monel metal, 


r / 
&c.,or , = tae for copper and aluminium.) 


2. For Short Thin Cylinders. (L less than about 
T . 005 : fe 
10 D, and 5, between about 0-002 and 1-05 /£), 


use formula (6) or (11), page 433, ante, whichever 


gives the lower value. (Note.—Where x is over 


about 0-025 and z is much different from the 


average, formula (10) should be used in preference 
to (11).) 
T (5 


3. For Short Cylinders of Intermediate 5 


about 1-05 J/%) take the mean of values from 
formule (7) and (10), or else the value from formula 
(6), whichever is the lower. 

4. For Very Thick Cylinders (= over about 0- 12) 
of any length, use the various standard rules, such 
as Lamé’s, 


Pe = fe Se )- 2 fe (= — =) ° . (14) 





5. Spacing of Collapse Rings.—Formula (13) 
gives the optimum longitudinal spacing of stiffening 
rings ; such rings are useless if > exceeds 1-05 \/4e 
Spherical Shells.—Less work has been done on 
the strength of thin spherical shells under external 
pressure than on circular shells and, as far as the 
author is aware, the only important experimental 
work in this field is that of Bach. In the National 
Boiler Handbook, Bach’s results are given as 





safety of 6 to 9. 
It is hardly necessary to add that these are! 


F.. = 36,979 — 1,636 Jz for mild steel. . (15) 


F, = 36,268 — 1,706 VW for hammered copper, 


not annealed . . (16) 
where 
F,~ = compressive collapsing stress in lb. per square 
inch. 
R = radius of camber in inches. 
T = thickness of metal in inches. 


These formule are purely empirical, and as such 
are of little direct value for materials other than 
mild steel or hard copper, and it is therefore worth 
examining the matter in greater detail with the 
object of developing more general formule. In the 
first place, it is probable that the collapsing pressure 
for a very thin spherical shell will vary directly 
with the value of Young’s Modulus E, the strength 











TaBLEe I.—Average Values of E and fe. 
Ein lb. per © J- in Ib. per 
square inch+10 . | per sq. in. +10 . 
Material. |——__-—_— 
j}at Room] at 200 | at Room) at 200 
| Temp. deg. C. | Temp. | deg. C. 
| 
! 
Austenitic stainless steels 
(softened) : 28 27 37. |) BAN 
Inconel (anne aled) ‘ 31 80 38.Ci«s 36 
Monel metal (annealed) . . 26 25 35 0 6|)=|—632h 
Mild steel and nickel-clad 
mild steel 30 28 39 | 87 
Nickel (anneale d) ‘ 29 27 | 29 27 
soft . 154 14 | 18* 14° 
Copp {hard a = | oe 36 | 20° 
soft i 10 84 9° 7° 
Aluminium { hard 4 10 8} 18° | Qe 


* Yield stress is very indefinite in these materials. 


being dependent on radial rigidity as in the case 
of very thin cylindrical shells. In the second place, 
it is probable that the collapsing pressure of a 
fairly thick spherical shell will vary directly as the 
compressive yield stress f,, again as in the case of 
tubes or cylinders. Further, if Bach’s formule 
are rearranged to express the collapsing pressure P, 


in terms of ~ and these two quantities are plotted 


on log paper, it will be seen from the slope of the 
resulting curve that (approximately) P, « F for 


thick shells, and P,. « (= )° for thin shells. These 


results immediately suggest that the strength of 
spherical shells can be expressed by a continuous 
formula embracing the two extremes, on the one 
hand of failure by radial deflection and buckling, 
and on the other hand of failure by crushing, much 
as the continuous formula (7), above, for cylindrical 
shells. Such a formula has been developed by 
the author, and does in fact agree remarkably well 
with Bach’s results. The author's formula is 


1-6 fe_ 
Po = 5 ji (me aD 
T* EF (r) 
where 

P, = collapsing pressure in lb. per square inch. 

R = radius of camber in inches. 

T, E, and fe are as given above. 

Fig. 2 shows a comparison between Bach’ y 
formule and formula (17), taking E as 30 x 10° 
for steel and 16 x 10* for copper, and f, as 37- 5x 10° 
for steel and for copper. It will be seen that, 
considering the widely different nature of the 
formule, the agreement is remarkably close. The 
circumstantial evidence of Fig. 2 is sufficient to 
justify the use of formula (17) for any material, 
although it should be pointed out that the numerical 
constants 1-6 and 40 in this formula may quite 
possibly be found to require slight modification in 
the light of any further experimental results on a 
wider range of materials. In actuai practice, how- 
ever, any discrepancy in these figures is probably 
negligible in comparison with the effects of im- 
perfect sphericity. Generally speaking, dished 


E' | ends, round-bottomed pans, and the like are made 


by one of three methods: they may be pressed in 
one piece from a flat circular blank, or they may be 
made up by welding a number of spherical segments 
together, the segments being formed either by 
pressing or by hammering and beating. In the 
latter cases considerable out-of-truth and variation 
of thickness may exist in the finished job, causing a 





large reduction in strength. From the author’s 
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experience it is suggested that formula (17) is better 
written as 


ka fe 
Pe R Te he ; (18) 
T k, E tT) 
where 

k, = 1-5 and k, = 35 for pressed one-piece shells, 
truly spherical. 

tg = 1-1 and k, = 20 for welded shells, pressed seg- 
ments. 

k, = 0-75 and k, = 12 for welded shells, beaten seg- 
ments. 


only to hemispherical shells with the edge well 
supported by a rigid rim. If the shell forms only a 
small portion of a sphere, i.e., if the diameter is 
small compared with the radius of camber, the 
collapsing pressure given by (18) may be slightly 
increased accordingly. No definite figures are 
available, but as a rough guide the author would 


suggest that for values of > up to about 3 or 4 the 
8/"R 
\ D’ If the 
edge is not rigidly supported, as in the case of a 
cambered tank-end welded directly to the cylin- 
drical body, the collapsing pressure from (18) should 
be reduced by, say, 50 per cent. for the case men- 
tioned, using judgment for intermediate values. 
Formula (18) is not very convenient in use when 
calculating the value of T to withstand a given 
pressure, and it may be noted that, for materials of 
the stainless steel, Monel metal and Inconel class, to 
withstand a working pressure of anything between, 
say, 5 Ib. and 100 lb. per square inch, with an 


multiplying factor be taken as 2 


average factor of safety of about 4}, T can be 
roughly estimated from the formula 
j 
Pw R 
Fay (19) 


where 


680 for welded shells, pressed segments. 


{ 900 for pressed one-piece shells. 
Cc 
500 for welded shells, beaten segments. 


Using this approximate value of T as a basis, the 
true value can readily be evaluated from formula 
(18) by trial and error. 

The remarks made in the section on cylindrical 
shells regarding factors of safety may be taken as 
applying equally to spherical shells 

The author's thanks are due to Messrs. The 
Mond Nickel Company, Limited, The British 
Aluminium Company, Limited, and Messrs. Thomas 
Bolton and Sons, Limited, for supplying data used 
in the preparation of the table of values of E and f.. 








RUBBER EXHIBITION AT THE 
SCIENCE MUSEUM. 


Or late years several sectional exhibitions, each 
referring to some particular industry, have been held 
from time to time in the Museum, South 
Kensington, London, S.W.7, and in all cases they have 
proved highly instructive not only to the general 
public, but also to the technician. The admirable 
arrangement of the various samples, equipment, models, 
drawings and charts is always a feature of these exhi- 
bitions, and, in this respect, the Rubber Exhibition, 
opened on November | by the Rt. Hon. Sir Philip 
Cunliffe-Lister, G.B.E., Secretary of State for the 
Colonies, leaves nothing to be desired. The exhibition, 
which has been installed on the ground floor of the 
Museum, by permission of the Director, Colonel E. E. B. 
Mackintosh, D.S.O., has been arranged by the Rubber 
Growers’ Association (London), in collaboration with 
the Research Association of British Rubber Manu- 
facturers, the Rubber Research Institute of Malaya, 
the London Advisory Committee for Rubber Research 
(Ceylon and Malaya), and various rubber manu- 
facturers and suppliers of scientific equipment and 
machinery. It demonstrates the development of 
rubber from the growth of the rubber tree to the many 


Science 


applications of the product in industry, and the exhibits | 


have been divided into a number of sections illustrating 
methods of planting and cultivation, manufacture and 
testing. 

In the section devoted to rubber-manufacturing 
processes, machinery in operation demonstrates the 
various treatments which the product undergoes before 
being converted into commercial articles. 
tions include sifting, mixing and extruding machines, 
and vulcanising presses. In the scientific section 
demonstrations are given at intervals of methods of 


Strictly, formula (18) should be taken as applying | cay © Sow of the cuneiain. 
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latex coagulation and concentration, and of the chemical | 
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treatment and analysis and testing of rubber, while 
tensile, permanent-set, resilience, abrasion-resistance 
and hardness-testing machines are on view. As it 
would be impossible to exhibit all the known uses of 
rubber in the space available for finished products, 
those applications have been selected which illustrate 
what may be termed the versatility of the product. 
Hence samples of hose, rubber-jointed flexible pipe 
lines, pneumatic tyres for road and rail transport, 
road blocks, flooring, upholstery, tennis and golf balls, 
printing plates, linings for tanks and chemical plant, 
mats, and hot-water bottles are shown, to mention 
To illustrate the usefulness 
of rubber as an absorber of vibration, a standard 
5-h.p. electric-lighting set has been mounted on a 
rubber mat, the holding-down bolts being also rubber 
insulated. 

The exhibition will remain open until the end of 
April, 1935, and an illustrated handbook which has 
been prepared in connection with it contains, in 
addition to an excellent catalogue of the exhibits, 
a brief history of the rubber industry and authoritative 
accounts of the various phases of rubber production. 
The price of this useful little work, which is obtainable 
at the Museum and is published by H.M. Stationery 
Office, Adastral House, Kingsway, London, W.C.2, is 
6d. net. 








THE INSTITUTION OF CIVIL 
ENGINEERS. 


Presidential Address by Srr Ricnwarp A. 8. REDMAYNE, 
K.C.B., M.Sc.* 


In taking as the subject for my Presidential Address 
some aspects of the coal-mining industry, I offer 
no excuse for doing so, as, after agriculture, coal-mining 
is the premier industry of this country—an industry 
which has been in existence for seven centuries. 

Coal has been worked and sold as an article of 
commerce in this country since about A.D. 1215, the 
year of Magna Carta. In the Middle Ages wool was 
the staple product of the British Isles, a feature of our 
national economy illustrated and emphasised by the 
fact that the Lord Chancellor sits in the House of 
Lords on a Woolsack. Now that coal is the chief 
commodity, if the significance of the seat of the Lord 
Chancellor is to be perpetuated, it is to be presumed that 
a sack of coals should be substituted for a sack of 
wool. 

The beginning of coal-mining in this country was 
small and insignificant. It was not until towards the 
middle of the Thirteenth Century that the first mention 
is made of coal mines, the first positive account of coal- 
mining in Great Britain being in the year 1245, and 
it is not until a century later, namely in 1348, that 
such mining appliances as ropes, the windlass, picks, 
and iron wedges, long used in metalliferous mining, are 
named as having been applied in coal mines. 

We do not know when first coal was converted into 
coke, but it is probable that coke was an article of 
commerce in 1527. It was used for drying malt early 
in the Seventeenth Century, and about 1734 in the 
smelting of iron ore. It was not until the year 1803 
that coal was used in the manufacture of gas. 

We have only to view the state of the coal-mining 
industry during the period 1775-1815, and compare 
it with the present state of affairs, to realise with what 
giant strides development has proceeded. At that 
time—the dawn of the Nineteenth Century—the coal- 
trade of the United States of North America was 
non-existent, and the coalfields of Belgium, West- 
phalia, and France were undeveloped—almost un- 
explored. The population of Great Britain was only 
11,070,120 in 1811, as against 45,266,000 (estimated) 
in 1933. The output of coal for the year 1800 was 
estimated by the Royal Coal Commission of 1871 to 
have been 10,080,300 tons, or little more than the 
production for a fortnight at the present time. Though a 
foreign trade in coal had been assiduously cultivated 
in the Eighteenth Century, the export trade was in its 
infancy, and then as now, coal was sold at prices below 
those charged to home consumers, the price at that 
time being frequently 40 per cent. below prices ruling 
on the London market. The first reliable return of 
coal shipped from British ports is in 1791, when 
335,038 tons were shipped, chiefly from the great 
northern coalfield, the nursery of coal-mining. 

The development of the railway system and the 
growing application of steam to the movement of ships, 
which developments had expanded considerably by the 
year 1845, imparted a great impetus to the coal-trade. 
It is estimated that the national annual output had 
reached 34,600,000 tons in 1845, the rate thereafter 
increasing almost continuously until the record output 


The installa- | of 287,430,473 tons was attained in 1913, since when, 


from a variety of causes, it has fallen by nearly 30 per 
cent. to 207,112,000 for 1933. 


* Delivered on Tuesday, November 6, 1934. 

































































































The chief impression left by an historical review of 
coal-mining in the United Kingdom is the great progress 
made in late years. There is hardly an appliance 
(save the simplest tools) or a machine in common use 
at a modern colliery which could have been made at 
the beginning of the last century. Wages have 
increased by leaps and bounds. Thus, in the great 
northern coalfield (Durham and Northumberland) at 
the beginning of the Eighteenth Century, the wage of 
the coal-hewers (then, as now, about one-half of the 
underground colliery establishment) was 1s. 2d. per 
shift. One hundred years later it had doubled, being 
at the beginning of the Nineteenth Century from 2s. 3d. 
to 2s. 6d.* per shift of 8 hours to 12 hours. At the 
end of last century it was 5s. to 6s. per shift of 7 hours,* 
and at the present time it is 10s. 3d.* per shift of 74 
hours.t Due allowance has to be made for the 
purchasing power of wages and diminished continuity 
of employment, especially during recent years, but 
throughout this long period the return on capital has 
remained nearly stationary. Of late years it has 
fallen considerably. 

Mechanical appliances were used in coal mines at an 
early date, wind and water being both successfully 
employed. As is well known, the first steam-engines 
were used for pumping water from the Cornish mines. 
From about 1750 onwards steam-engines were used 
for raising coal. They became so general and were so 
effective that some examples of the early beam-engines 
survived well into the present century, after more than 
100 years of effective service. No doubt the best 
only survived, for some of the old engines were great 
“steam eaters.” A marked improvement had been 
made when I myself entered coal-mining in 1883. 
Collieries were then supplied with steam from egg-ended 
boilers at pressures of from 50 Ib. to 120 Ib. per square 
inch. At the most up-to-date mines, Lancashire 
boilers, generating steam at about 100 lb. pressure and 
upwards, were installed, and either large single- 
cylinder winding engines, or, at the more modern 
collieries, double-cylinder engines. It was most 
unusual to find mechanical power used for any purpose, 
other than on the surface of the mine for winding, 
pumping, and haulage, the latter usually by means of 
ropes carried down the shaft. 

Fifty-one years ago this very month I made my bow 
as a coal-miner when I was apprenticed to the late 
Mr. Thomas Lishman, the able manager of the Hetton 
group of collieries, situate in the great northern coal- 
field, which group was considered in those days to 
contain the most up-to-date collieries in that historic 
field of mining. I well remember travelling on foot 
daily with the under-viewer—as the under-manager 
was then called—sometimes a distance of 2} miles 
underground along the main travelling road, inches 
deep in coal-dust (for, strange as it may seem, coal- 
dust was not then regarded as a potential danger), 
to make the examination of the workings at the utter- 
most boundary of the. “taking.” My light was a 
tin-can Davy lamp, affording illumination equal to 
half a candle-power; and some hours later, when 
the examination of the district was complete, we 
retraced our steps to the shaft-bottom, to be drawn 
to the surface by a vertical single-cylinder winding- 
engine, supplied with steam at 60 Ib. pressure from a 
battery of egg-ended boilers. 

The underground main haulage was carried out by 
trains of tubs (or trams) of 6 cwt. capacity, pulled 
to and from the shaft by wire ropes, the hauling 
engine, placed at the shaft-bottom, being supplied 
with steam carried down from the surface. 

The drainage of the workings was carried out by 
means of what was known as an “ under-level drift,” 
that is, an inclined tunnel driven from a point in the 
shaft well below the coal seam, through the stone 
measures at a slight rise towards the far-in workings. 
The water from the face or elsewhere in the mine, 
being collected in sumps, was hand-pumped or syphoned, 
as the case might be, into the under-level drift, and 
running down it to the sump at the shaft-bottom 
was raised to the surface through a column of 10-in. 
diameter pipes, by a double-acting pumping-engine 
of the Cornish beam type, which had been in operation 
for many years. It was, I remember, single-cylindered, 
6 ft. in diameter, with a stroke of 10 ft. and a steam 
pressure of 30 Ib. per square inch, and made six strokes 
per minute. 

The hours of work of the coal-hewers were about the 
same as at the present time, but were much longer in 
the case of other workers; thus, for instance, the 
pony-drivers—putters, as they are termed locally 
worked 10 hours, the argument advanced by both 
colliery-owners and workmen against shortening their 





* In addition to free houses and coal to married men 
and to single men having family responsibilities. 

+ Though the putter’s boys, as the pony drivers are 
locally termed, worked 10 hours. 

+ That is, 7} hours plus one winding time. The 
hours “ bank to bank * will therefore vary at different 





collieries according to the time occupied in winding. 
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hours of work being that there were not sufficient | I have endeavoured to estimate what was the 
lads to supply the two shifts of coal-hewers. The | annual consumption of timber in the collieries of Great 
deputies, as the firemen are called in the north of | Britain before the extensive use of steel commenced, 
England, worked 10 hours also. (Deputies, or firemen, | and I arrive at a figure of 1 ton of timber to about 
are the sub-officials who examine the workings for | 65 tons or 70 tons of coal produced; that would be 
safety before the miners’ admission thereto, and |about 2? million tons on the coal output for 1933, 














during their occupation thereof.) 

How different is the picture of a present-day colliery, 
with its roomy haulage and travelling roads, roof and 
sides supported by steel or brick arching, and white- 
washed right up to the face, the only dust present 
being the sprinkling of grey stone-dust, the adulterant 
to coal-dust now required by statute to be introduced 
in order to make the latter innocuous. The roads 
right up to the face—and in a few cases the face also— 
are electrically lit, almost as well as is a London tube 
station. The workmen are conveyed to and from 


their respective underground districts by trains rope- | 


hauled by electrically-driven engines. The tubs or 
trams have a capacity of 15 cwt. to 1 ton of coal. 

The coal face, in most cases, is cut by mechanical 
cutters, driven electrically or by compressed air, and 
the coal so got is conveyed from the face to the haulage 
station by travelling belts instead of by ponies. The 
output at some large collieries is as much as 4,000 tons 
a day, raised from two shafts or even one shaft only. 
Not only the haulage but the pumping, ventilation, and 
screening are done by power supplied from an electric 
power-station, and the cost of the generation of power 
thereat, in the case of some large groups of collieries, 
is as low as that of the most efficient public electric 
companies. 
under 2 per cent. of its output; that for the whole of 
the collieries in Great Britain—good, bad, and in- 
different—is 6-2 per cent. The hours of employment 
of all underground workers are 74. 

The rapid advance in the use of machinery below 
ground is possibly the most significant of all post-war 
developments in coal-mining. Intensive machine- 
mining has been widely adopted in Great Britain, 
so that there are now many collieries in which the 
only manual labour employed in coal-getting is that 
of shovelling the machine-cut coal at the coal face 
on to a band or jig-conveyor. 

So far as boring is concerned there has been little 


development, except in the introduction and _ per- | 


fection of methods of surveying for the determination 
of the amount of deviation from the vertical, and the 
direction of the deviation of the borehole. 

In regard to ventilation, the means of producing the 


air currents has been completely revolutionised. Fifty | 
years ago in nearly all cases this was performed by | 


underground furnace; in a few cases centrifugal 
fans—of the Schiele, Waddle, and Guibal types—were 
employed. The best case of furnace ventilation with 
which I was acquainted, was at Eppleton Colliery in 
the County of Durham. The furnace, which had a 
grate-length of 60 ft. and a breadth of 11 ft., con- 
sumed 16} tons of coal in 24 hours and circulated a 


volume of 271,356 cub. ft. of air per minute with a | 
This is a remarkable result, | 


water gauge of 2-6 in. 
and even at the present day compares favourably 
with that obtained at many modern mmes under 
mechanical ventilation. Ventilation by furnace has 
been prohibited since the Coal Mines Act of 1911 came 
into force, except in the case of a mine in which the 
total number of persons employed below ground does 
not exceed 30, and then only provided no inflammable 
material is contained in the upcast shaft. 

The latest development in the mechanical ventilation 
of mines is the introduction of the propeller type of 
fan. The first application of this type of ventilation 
it a coal mine was at Florence Colliery in North 
Staffordshire in 1907. This fan, which was a Parsons 
turbo-ventilator, was constructed to circulate 250,000 
cub. ft. of air per minute with a water gauge of 12 in. 
Mr. McIntyre, in his excellent paper on “‘ New Possi- 
bilities in Mine Ventilation, with Particular Reference 
to Screw-Type Fans,”’* states that the first efficient 
cased-propeller type of fan was constructed in England 
in 1927, and that these fans were applied in the first 
instance for general ventilation work against small 
pressure. 
type of ventilator, with axial outflow through a hori- 
zontal évasé outlet, are remarkable. Such fans! 
have been constructed for delivering as much as 
150,000 cub. ft. of air per minute against a water | 
gauge of 2-05 in., running at 350 r.p.m. At the | 
Crown Mines (No. 16 shaft), South Africa, with a | 
volume of 174,000 cub. ft. per minute and 2-66 in. | 
water gauge, an overall efficiency of 78-7 per cent. | 
(including motor, rope drive and fan), was obtained, and | 
# total fan efficiency of 94-2 per cent. 

Since the Great War the growth in the use of steel 
supports has been very rapid, both as temporary | 
and as permanent supports, the latter chiefly in the | 
form of steel arches on main roads. 

| 

* J. Chemical, Metallurgical and Mining Society of | 

South Africa, vol. xxxiii, No. 4, October, 1932. ; 
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The colliery consumption of coal is often | 


The results now obtained by the screw- | 


| was three years old. 


|which shows how considerable is the field for the 
|substitution of steel for wooden supports, without 
| taking into consideration brick arching. 

| So far as an examination of the reports of the Mines 
| Inspectors reveals present conditions, there appears 
to be 1,800 miles (out of a total of 20,000 miles, or 
|9 per cent.) of roadway in the coal mines of Great 
| Britain supported by steel arches, which are in the 
nature of stationary supports. In addition there are 
|in use about 900,000 steel props, which are in the 
| nature of movable supports. In other words, it appears 
that there are now in the coal mines of Great Britain 
about 600,000 tons of steel arches, 16,000 tons of 
steel props, and about 1,600 tons of steel straps (lids), 
| or a total of 617,000 tons of steel supports of one kind 
or another. It is also estimated that approximately 
11 per cent. of this quantity, say 68,000 tons, annually 
becomes deformed and has either to be reconditioned 
|or scrapped. A steel prop can be used over and over 
again, and it is probably true to say that the use of 
every steel prop means 50 fewer imported wooden 
props. Steel has the advantage over timber in that 
it provides a better support, is more elastic, and has 
a longer life, being immune from deterioration by 
fungoid growth. 

In the earlier days of the last decade the costs of 
timber and steel supports per ton of coal raised were 
approximately equal, but to-day the use of steel 
shows a considerable saving over timber; hence the 
accelerated rate at which steel is now being used. 
Steel provides greater safety at lower cost. It is con- 
|fidently anticipated that the transition from timber 
| to steel will, for many reasons, proceed more rapidly 

in the future than in the past. 

The British Colliery Owners Research Association, 
|in their report published in January, 1929 estimated 
|the ultimate possible demand for steel supports for 
| collieries in Great Britain at 370,000 tons per annum. 
| Such a quantity is 7 per cent. of Great Britain’s steel 
production in 1932, and would employ at least 10,000 
persons in raising the raw materials to produce the steel 
|and in the performance of the work on the steel before 
the finished article is available for use. 

The quantity of coal extractable from a coal seam 
of a given section and given specific gravity is governed 
by several factors, such, for example, as the nature of 
|the roof and the method of working. The highest 
| extraction is probably obtained when working in a flat 
seam by the “ longwall’’ method as opposed to the 
‘“‘ bord and pillar ’’ method, and with gateways spaced 
well apart. It is usual for mining engineers to esti- 
| mate 1,510 tons of coal per acre per foot thickness of 
|seam, and to deduct therefrom 300 tons as an ample 
margin for loss in working and loss through geological 
disturbances, bad coal, intermixed dirt, &c., but this 
allowance is probably too liberal. At a large Yorkshire 
| colliery an exact record was kept recently of the coal 
|extracted over an extensive area, and the return 
showed 1,538 tons of vendible coal per acre per foot 
thickness of seam. 

The stowage of worked-out areas has been one of the 
| last mining operations to be mechanised. In Great 
Britain in only one case, I believe, has packing been 
carried out by forcing in débris by hydraulic methods, 
namely, under the town of Hamilton, in Scotland. 
The process, however, is well known on the Continent, 
having been extensively applied there for fully 30 years. 
Pneumatic stowage, by which the filling material is 
forced into the waste under pressure from compressed 
air, has to some extent taken the place of the hydraulic 
method. It is, or was recently, being successfully 
practised at Tyldesley Colliery in Lancashire, the 
stowage material used there being washery refuse, 
of a size up to 24in. cube. The cost of the application 
of both processes depends on a number of factors, the 
chief being the availability of a cheap and satisfactory 
stowage material. 

(To be continued.) 








THE LATE SIR ROBERT MCALPINE, 
BAR 


WE regret to record the death of Sir Robert McAlpine, 
Bart., which occurredat Knott Park, Oxshott, Surrey, on 
Saturday, November 3, at the age of 87. Sir Robert was 
the head of one of the largest engineering contracting 


| firms in the world, and had been active in the business 


until within three months of his death. 

Robert McAlpine was born at Newartill, Lanarkshire, 
on February 13, 1847, and was largely self-educated in 
difficult circumstances, as his father died when he 
After working for some time as 
a bricklayer, he started business on his own account 
in Glasgow at the age of 20, and by the time he was 
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27 he had not only built, but owned the whole of 
Burnbank, in Lanarkshire. He also obtained several 
important contracts for the construction of railways 
and factories, in which reinforced concrete and a 
system of tunnelling in ferro-concrete segments, 
developed by him, were used. Among the former, 
mention may be made of the reconstruction of the 
Southern Railway in Thanet and the Takoradi railway 
and harbour works in Africa. The latter comprised the 
factories of British Dyestuffs, Limited, at Huddersfield, 
of the British Cellulose Company at Spondon, 
Derbyshire, and of the Mechanical Transport Depot 
at Slough, which was undertaken during the war. 
He was also responsible, under Messrs. Simpson and 
Ayrton and (now Sir Owen) Williams, for the laying 
out of the grounds and for the construction of the 
majority of the buildings, which formed the British 
Empire Exhibition at Wembley in 1924, and for the 
Empire Stadium, which was erected on an adjoining 
site. These buildings included the Palace of Engineer- 
ing, which, at the time of its construction, was probably 
the largest ferro-concrete building in the world, its 
overall length being 950 ft. and its greatest overall 
width 725 ft. The Palace of Industry, which covered 
about 10 acres, was only slightly less extensive, and 
some of the other buildings, like those erected by the 
Dominions and by H.M. Government, were only small 
by comparison. 

In more recent years, the firm, in which nearly 40 
of Sir Robert’s relatives were employed, had carried 
out the construction of Dorchester House, Park-lane, 
and had also been contractors for more than one of 
the extensions of the London Underground system. 
Sir Robert was created a baronet in 1918. 








THE LATE MR. A. A, LISTER. 


WE regret to record the death of Mr. Austin Ashton 
Lister, which occurred on Wednesday, October 31. 
He was the grandson of Mr. George Lister, a successful 
manufacturer of woollen machinery, and the son of 
Sir Ashton Lister, who founded the firm of Messrs. 
R. A. Lister and Company in 1867. Mr. A. A. Lister 
was closely associated with the firm throughout his 
life, and became chairman on the death of his father 
in 1929. He retained this position to the time of his 
death. The history of the firm has been one of almost 
uninterrupted expansion since its inception, and it is 
now known throughout the world as one of the leading 
British producers of light and heavy oil engines, 
lighting sets, agricultural machinery, and dairy machi- 
nery. Not the least remarkable feature of the business 
has been that during the period of trade depression, 
when more than one competitive firm were obliged to 
close their doors, Messrs. Lister found it necessary to 
make extensions to their works at Dursley to deal with 
the orders received. A large number of their products 
have been dealt with from time to time in our columns, 
and they are generally too well-known to require 
detailed comment. Mention may, however, be made 
of their stationary petrol-paraffin engines, on which 
the firm’s reputation for sturdy and reliable products 
has perhaps been built up to a greater extent than 
with any other item, the heavy-oil engine range, and 
the auto-truck. As regards the heavy-oil engines, it 
may be recalled that the firm was one of the first to 
introduce a subsidiary combustion chamber which 
could be cut off from the main chamber to facilitate 
starting, the design being developed in consultation 
with Mr. H. R. Ricardo. The firm were also pioneers 
in the auto-truck driven by a petrol engine, a develop- 
ment which has practically revolutionised the methods 
of handling goods in works and other confined spaces. 
When the diamond jubilee of the firm was celebrated 
in 1928, the directors invited their 1,500 employees to 
elect a works’ committee to sit with the board. This 
innovation of appointing employee-directors proved 
exceedingly successful and has been continued to the 
present time. Mr. A. A. Lister travelled abroad 
extensively on behalf of the firm, and was one of the 
early commercial pioneers in Canada, He founded the 
subsidiary company in that country, and managed it 
for a number of years. It was during his chairmanship 
that the firm, which since its foundation had been 
virtually a private concern in the hands of the Lister 
family, made its first issue of shares to the public, 
and increased its capital to 1,000,000/. He was a 
director of a number of other companies, and took a 
keen interest in public life both in Dursley and in 
Bournemouth, making his home in the latter town 
during his later years. 








British Inpustries Fain, BrrMincHaM.—We under- 
stand that as the total applications for space in the 
Engineering and Hardware Section of the British Indus- 
tries Fair, to be held at Castle Bromwich, near Birming- 
ham, next May, now exceed the area available, it has been 
necessary for the Birmingham Management Committee 
to increase their outdoor exhibition area by as much as 





120,000 sq. ft. 
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ENGINEERING TRAINING AND 
EDUCATION. 
The Institution of Chemical Engineers.—The arrange- 
ments for the associate-membership examination of the 


Institution of Chemical Engineers for 1935 are now 
complete, and intending candidates are requested to 
ipply to the honorary registrar of the Institution, 
Abbey House, Westminster, London, S.W.1, for the 


requisite application forms, which are returnable on 
\ helpful memorandum, entitled The 
iulso obtainable 


December 20 


Training of a Chemical Engineer, is 











from the registrar 
PERSONAL. 

Me. Antucrn CHuamMeprertcarn, J.P... Rackenford Manor, 
('rectitor Devon, has been appointed a director of the 
tron Trades Employers’ Insurance Association, Limited 
n place of the late Mr. Tom Westgarth 

Messrs. INTERNATIONAL ComavstTion, Limrrep, Ald 
wveh Howse Aldwych, London, W.C.2, hav appointed 
Mr. F. G. Penny a special director of the company Mi 
Penny. who has had a long experience both at home and 
ibroad, ia chief engineer to the company and neral 
manager of ite works at Derb 

ts. OcBEANIC AIRWAYS OF AUSTRALASIA, in con 
junction with Messrs. Bririsn Pactric Trust, Limrrep, 
4. Cleveland-squar London, W.1, have acquired Messrs 
New England Airways, Limited, Sydney Australia 
The new company will operate fast passenger and goods 
rvicea between important centres of the Common 
wealth The chairman of Messrs. Oceanic Airways is the 
Rt. Hon. W. M. Hughes, while Lord Sempill, who is 
proceeding to Australia in connection with the completion 
of the company’s plans, is on the London board 

Mir AntTHony \ KERS is ered his connection 
with Messrs. Vickers Limited, to join the board of Messrs 
Hydraulic Coupling Patent Limited, and to take up 
the appointment of commercial director of its associated 
company, Messrs. Hydraulic Coupling and Engineering 
Company Limited, Ceylon Works, Worton-road, Isk 
worth 

CONTRACTS. 

Messrs. MERRYWEATHER AND Sons, Limrrep, Green 
vich-road, London, S8.E.10, have received an order from 
the Borough Council of Hornsey, London, for a motor 
turntable tire eseape with all-steel ladder to reach a 
height of 85 ft., and having telephone equipment, a power 
ful fire pump, and first-aid apparatus The operation of 
the fire pump and all the movements of the ladder will 


be carried out by power from the petrol propelling motor 





Similar machines are on order for Edinburgh, Exeter, 
and Wimbledon 

Messrs. Crosstey Brorner Limirep, Manchester, 
have received an order from Mesar Lonatield, of Great 
Yarmouth for two three-cylinde: clirect-reversing, 
scavenge-pump, two-cycle Diesel engines of 75 h.p. at 
10 rp.m These engines are for propelling a vessel 
similar to, but somewhat amaller than, the Scarborough 
pleasure passenger motorship Royal Lady, the machinery 
for which was also supplied by Messrs. Crossley 

VMesers. INTERNATIONAL Comaustion, Limrrep. Derby. 
are supplying five additional boilers, each giving a normal 
ontinuous evaporation of 250,000 Ib per hour and a pe uk 
duty of 300,000 Ib, per hour for two hours, for the Hams 
Hall generating station, Birmingham three are pul 
verised-fuel fired and two are stoker fired The steam 
pressure at the boiler stop valve will be 375 Ib. per square 
neh, and the temperature 730 deg. ft similar to the 
existing boilers, the temperature of the feed being 
10 deg k rhe pulverised fuel burners are of the 
Lopulco R short turbulent-flame ty] while the 
stoker-fired boilers will be fitted with Usco travelling 
chain grate i.” type stokers, ea h being 31 ft. in width 
and 20 ft. in length, supplied with preheated air 


The Nottingham Corporation has recently 
order with Messrs. Leytanp Morors, Liar 
Lancashire, for 30 Leyland-G.E.C. trolley 
the aix-wheel double-deck type Che complete electrical 


placed an 
Dp, Leyland 
omnibuses of 


equipment for these ehicles will be manufactured by 
Messrs. Tue Generar Exvecrraic Company, Liwirep, 
Magnet House, Kingsway, London, W.C.2, at their 
Witton Works, Birmingham Fach omnibus will be 
quipped with an 80-h.p. motor, arranged for field 
regulation, and all the necessary control gear 

Messrs 1. Browerr Lixpiey (1931), Liwrrep, 
Coborn Works, Letchworth, Herts, have secured 
contract for the supply of two 500-brake horse-power 


back-pressure steam engines to the order of Mesars, Agar, 
Cross and Company for Messrs. The Forestal Land 
Timber and Railway Company's works in the Argentine 
Other re le a repeat order for an air 
ompressor having a capacity of 60,000 cub. ft. of free 
sir per hour compressed to 80 Ib, to 100 Ib. per square inch, 
for a South African mine, and an 89/92 h.p. back-pressure 
steam engine ordered by Mesars. Le Grand, Sutcliffe and 
Gell, Limited, Southall, for driving air compressors and 
the Southall 


ent contracts inch 


permanent pumping plant at the works of 
(ras Company 





INDUSTRIES or NEWPORT MONMOUTHSHIR!} \ 
buyers’ guide, comprising lists the 
commodities produced in Newport and Monmouthshire, 
snd of the and of the manufacturers, 
has recently been issued by the Newport (Mon.) Develop- 
ment Association, Limited, Westgate Chambers, Newport 
A let of the Monmouthshire collieries and the classes of 


coal produced is also included 


alphabetical ot 


names addresses 
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ENGINEERING. 


TENDERS. 

We have received from the Department of Overseas 
rrade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender stated below. Details may be obtained on 
application to the Department at the above address, the 


relerence 


is 


number given being quoted in each case. 


Forged Buffer Hooks, 300, for carriages and wagons. 


Royal Siamese State Railways, Bangkok ; December 7. 


G.Y. 14,430.) 

Steel Tyres, 800, for locomotives, coaches, and wagons. 
Viagao Ferrea do Rio Grande do Sul, Porto Alegre, 
Brazil; December 12 (G.Y. 14,432.) 

Tin-Plates, 40 boxes. 20 in. by 28 in., 56 sheets per 
box. Viacao Ferrea do Rio Grande do Sul, Brazil ; 
December 12 (G.Y. 14,434 

Tele phe ne Instrument ¢ in Posts and Tel graphs 
Department, Melbourne December 4 (A.Y. 12,743.) 
\lso New Zealand Post and Telegraph Department, 
Wellington; January 29, 1935 (A.Y. 12,750.) 

Low-Tension Switchgear, alternating-current, metal- 
lad, one 400-ampere and six 100-ampere, three-pole 
inits. Johannesburg City Council November 22. 
(A.Y. 12,747.) 

Transformers three three-phase, 200-kV A, oil- 
immersed, natural-cooled. Johannesburg City Council ; 
November 22 ( Y. 12,748.) 

Electrical Equipment, including cables, transformers, 
switchgear, and public-address equipment Port Eliza- 
beth Municipality, South Africa November 22. (A.Y 
12.755.) 

Telephone Equi pment, neluding impulse wheels, 
automatic dials, locking nuts, & New Zealand Post 
ind Telegraph Department, Wellington January 9, 
1935 (A.Y. 12,782.) 

Telephone Headgear Receivers, differentially wound. 
New Zealand Post and Telegraph Department, Wel- 
lington ; January 24, 1935. (A.Y. 12,753.) 


Vicro-telephone Set Cases, 100, and 100 microphone 


transformers. New Zealand Post and Telegraph Depart- 


ment, Wellingtor January 21, 1935. (A Y. 12,754.) 
irmoured Telephone Cable, paper insulated. Posts 
and Telegraphs Department, Rabat, Morocco ; December 


(ALS 


Transformers, 


12,756.) 


seven, 8,000-kVA, oil-immersed, single- 





phase, preferably water-cooled New Zealand Public 

Works Department, Wellington ; March 5, 1935 (ALY. 

12,757.) 
isphalt Sprayer, capacity 800-1,000 gallons Egyp- 

tian Ministry of Public Works (Tanzim Department). 

Cait December 12 G.Y 14,444.) 

BOOKS RECEIVED. 

The lsxociation of Engineering and Shipbuilding 
Draughtsmen Surveying for the Drawing Office. 
By L. G. Strantey. London: The Draughtsman 
Publishing Company, Limited Price 3s. net.]} 

Memories of a Scientific Life. By Sin AMBROSE FLEMING. 
London Marshall, Morgan and Scott, Limited. 
Price 5a. net 

Veon 1 Handbook for Electrical Engineers, Neon 
WVanufacturers, Sign Salesemen and Advertisers By 
8. GoLp London Crosby Lockwood and Son, 
Limited. [Price 7s. 6d. net 





lir Ministry leronautical Research Committee. Reports 
and Memoranda No. 1454 Interferometer for Re- 
cording Turbulent Flou By L. F. G. Simmons and 
( SALTER Price 9d , No. 1597. Pressure 
Exploration over an Aerofoil that Completely Spans 
a Wind Tunnel. By W. L. CowLey and G 
MeMritian. [Price 9d. net.] No. 1601. Accuracy of 
Performance VM easurement By J L. HvutTcHrnson 
and E. Finn. [Price 6d. net.] London: H.M. 
Stationery Office 

Department of Overseas Trade. No. 591. Economic 
Conditions n Turkey, June. 1934. Report. By 
Cotone. H. Woops. London H.M. Stationery 
Office [Price ls. 6d. net 

Hints to Prospectors and Owners of Treatment Plants. 
Perth, Western Australia Government Printer. 
Price 9d. post free.] 

The Testing of Bituminous Mixtures. A Laboratory 
Handbook Concerning Road and Building Materials. 
By Donatp C. Brooms London Edward Arnold 
und Company [Price 15s. net 

T'he Book of Speed. London: B. T. Batsford, Limited. 
Price 5s. net 

The Spirit of Chem stry Second edition. By ALEXAN- 
DER FINDLAY London : Longmans, Green and Com 
pany, Limited. [Price 10s. 6d. net.] 

Bessel Functions for Engineers By N. W. McLacuLan. 
Oxford: Clarendon Press. London: Humphrey 
Milford [Price 15s. net.] 

La Manutention Mecanique By Marcet Leeras. 


Paris Armand Colin. [Price 10-50 francs.] 





FINSBURY fecuntcaL CoL.ec: Op StvupEnNtTs* 
AssocraTion.—Dr. J. Vargas Eyre has been elected 
President of Finsbury Technical College Old Students’ 
Association for the ensuing vear Mr. F. R. C. Rouse 


has been re-elected secretary, and Mr. W. B. Thompson, 


treasurer. The annual dinner will take place at the 


Trocadero Restaurant, Piccadilly, London, W.1, on 
March 9, 1935. Further information regarding the 
Association and its activities may be obtained from 
Mr. Rouse, at 15, Clifton-gardens, Golders Green, 


London, N.W.11. 





| 
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NOTES FROM THE SOUTH-WEST. 


CarpiFrFr, Wednesday. 

Newport By-Pass Road.—The important by-pass 
road from the entrance to Newport on the west to a 
point near the new Usk Bridge on the east. which has 
been under construction for about 5 years, was officially 
opened by Alderman John Moxon, O.B.E., chairman 
ot the Parliamentary and Improvement Committee, on 
November 5. The plan for this road was adopted as an 
unemployment measure in 1929. The total cost was nearly 
100,0001., which was considerably less than the original 
estimate. A grant of 65 per cent. was received. This 
short road, less than a mile long, completes the by-passing 
of Newport main streets and joins up the widened 
Chepstow-road with the widened Cardiff-road, and is 
regarded as one of the most important pieces of work 
on the main road from London to Fishguard. 

Carmarthenshire Schemes.—The Carmarthenshire Count) 
Council have been informed that subject to the count) 
authorities contributing 20 per cent. of deficiencies 
the Minister of Health is prepared to make grants for 
Carmarthenshire rural water schemes as follows: 
Carmarthen, 9,660]. (approved estimate, 27,000/ 
Llandilo, 4,090/. (13,692/.); Liandovery, 350/. (1,240/.) 
Newcastle Emlyn, 4,625/. (21,5871.); Llanybyther, 75/ 
(300/.); Whitland, 1501. (6501.); and Llanelly, 4,000/. 
(12,5601.). The Council has agreed to make the capital 
grants of each approved scheme amounting to 20 per cent 
of the deficiency before deducting the contribution of 
the Government. The Pontardulais Bridge Joint Sub 
Committee reported the approval of plans for a new 
bridge at a cost of 11,200/., of which one-half would 
by payable by the County Council Glamorgan. It 
was decided to ask the Ministry of Transport to make 
a grant of 85 per cent., as this scheme included in the 
trunk road proposals was adopted prior to the Economy 
Act of 1931. 

River Pollution in Carmarthenshire.—A conference is to 
be held by the Amman Valley Angling Association and 
the Towy Fishery Board regarding steps to prevent 
pollution in the rivers Llwchwr and Amman. It 
reported that these rivers were sometimes greatly :pol- 
luted by effluents from collieries and tinplate works, so 
that the spawning beds were destroyed. 





of 


was 


Gold Mining in Wales.—Stimulus was to the 
Merioneth gold mining plans by the report of the discover) 
of a single nugget of gold worth 40/. It is understood 
that within the next three months some 40,0001. will 
be expended in endeavouring to develop remunerativ: 
mines. It is stated that the Merionethshire Mining Con 
pany has acquired the Prince Edward mine, Traws 
fynydd, and the Hillside Mining Company has increased 
their enterprise by acquiring the Gwynfynydd and the 


given 


logau mines. It is believed that a reef extends from 
Trawsfynydd to Dolgelly. It will be recalled that many 
years ago the late Mr. Pritchard Morgan, M.P., dis 


covered a pocket of gold which yielded 90,0001. in a few 
weeks. 


NOTES FROM CLEVELAND A 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—There is little Cleveland 
pig-iron available for prompt sale. Makers have only 
very small quantities stored, virtually all of which is 
sold, and as their output is absorbed by British users 
as it is ready for delivery, they are paying little heed to 
the increasing inquiries from the Continent. Export 
quotations continue to be matters of individual bargaining 
and consequently vary, but producers have ceased to 
cut prices severely to secure overseas orders. For other 
than overseas trade. fixed minimum figures are ver) 
strong at the equivalent of No. 3 g.m.b. at 67s. 6d 
for consumption at Tees-side works, 69s. 6d. delivered 
to North of England areas beyond the Middlesbrough 
zone, 678. 3d. delivered to Falkirk, and 70s. 3d. delivered 
to Glasgow. 

Hematite.—-Further change for the better in the East 
Coast hematite branch of trade is reported. Tees-sideusers 
are taking larger supplies than for some time ; deliveries 
to the Sheffield district continue on a substantial scale, 
and increased business with firms in South Wales 
looked for. Though obstacles to trade with the Conti 
nent confine export sales to narrow limits, export business 
is expanding. Recent transactions with overseas cus 
tomers include parcels for firms in Germany and in Italy 
at, it is stated, advanced prices. Terms of sale for 
shipment to foreign destinations are still irregular and 
difficult to ascertain. Fixed delivery prices for business 
with British users are very firm, on the basis of No. | 
quality at 69s. here, 75s. to 78s. supplied to various 
parts of Yorkshire, 71s. to Durham and Northumberland, 
and 75s. to Scotland. 








D 





is 


Foreign Ore.—Imports of foreign ore to the Tees last 
month reached 138,308 tons, compared with 117,120 tons 
in September. Consumers are very unwilling to pay the 
advanced prices asked for forward delivery, and there 1s 


| little business passing. 





Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers have good order 
books, and buyers are a good deal in evidence. Quota- 
tions to home consumers, subject to the usual rebates, 


are :—Common iron bars, 91. 12s. 6d. ; packing (parallel), 
Sl. ; packing (tapered), 10. ; steel billets (soft 
5l. 12s. 6d.; steel billets (medium), 7l. 2s. 6d.; steel 


billets (hard), 71. 12s. 6d.; steel ship plates, Sl. 15s. ; 
steel angles, 8i. 6d.; steel joists, sl. 15s. ; heav 
sections of steel rails, 82. 10s. for parcels of 500 .ons and 
over and 9. for smaller lots; and fishplates, 12/. 10s 
Black sheets (No. 24 gauge) are 10/. 10s. for delivery to 





4a. 























Nov. 9, 1934.] 
home customers, and 91. 5s. f.o.b. for shipment abroad ; 
and galvanised corrugated sheets (No. 24 gauge), 13. 
for delivery to home customers, and 11/. 5s. f.o.b. for 
shipment overseas. 

Scrap.—Consumers of heavy steel scrap are keen to 
buy at 70s., but merchants continue to sell sparingly. 
Up to 53s. 6d. has been realised for heavy cast-iron, 
and machinery metal is now quoted 55s. to 56s. 6d. 

Imports of Iron and Steel.—Imports of iron and stee 
to the Tees from foreign ports and coastwise during the 
year ending October 31 reached 46,243 tons, comprising 
10,908 tons of pig-iron, 29,782 tons of crude sheet bars, 
billets, blooms and slabs, and 5,553 tons of plates, bars, 
angles, rails, sheets, and joists. For the previous twelve 
months unloadings totalled only 14,672 tons, comprising 
3,157 tons of pig-iron, 7,030 tons of crude sheet bars, 
&e., and 4,485 tons of plates, bars, angles, &c. 

Shipments of Iron and Steel.—Shipments of iron and 
steel from the Tees continue to increase steadily. October 
loadings were the largest since April, 1931, with the 
exception of May last, when they were 100 tons heavier 
than those for the month recently ended. Shipments 
last month totalled 54,804 tons, composed of 16,211 tons 
of pig-iron, 1,495 tons of manufactured iron, and 37,098 
tons of steel. Scotland was, as usual, the heaviest 
importer of pig-iron, taking 8,825 tons, while Italy 
accepted 2,100 tons, Finland 1,150 tons, Wales 1,056 
tons, and Germany 626 tons. The Union of South Africa 
was by far the largest buyer of steel, importing 8,772 tons. 
Other principal customers for steel were: India, 1,843 
tons; Straits Settlements, 1,205 tons; Denmark, 861 
tons; and Portuguese East Africa, 843 tons. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel._—The improvement recently manifest in 
several branches of the local staple trades has been fully 
maintained. Bulk steel production forges ahead. 
Output reaches record dimensions and there is a strong 
demand for basic steel. Furnaces are working at full 
capacity and inland needs are heavy. Foreign purchases 
show little improvement. A slight setback has been 
experienced by makers of other classes of steel, the require- 
ments of acid steel not being up to recent standard. The 
eall for certain types of common alloy steels is not so 
impressive as a few weeks ago; manufacturers, however, 
consider the decline to be of only temporary duration. 
Forges, foundries, rolling mills, press-shops, and billet 
and strip mills are doing an increasing volume of business. 
The heavy engineering and machinery trades are fairly 
well employed, but one or two sections could comfortably 
handle more orders. Taken on the whole, however, 
the position is more encouraging than for some time 
past. During the week-end a huge casting—a hot 
metal mixer ladle—measuring 11 ft. in diameter and 
30 ft. long, and weighing 27 tons—left a Sheffield works 
for South Wales. It was so large that it was impossible 
to convey it to its destination under ordinary conditions 
of rail transit. Its diameter was so wide that the casting 
over-lapped the opposite track. The London, Midland 
and Scottish Railway, however, overcame the difficulty. 
They suspended traffic on the opposite line, and the 
casting reached its destination to time. Railway 
rolling stock requirements show little change. Orders 
tend to become more numerous and several inquiries are 
in circulation from foreign markets. Armament firms 
have improved order books, but still have a large amount 
of plant—extended for war purposes—standing idle. 
Sheffield works producing naval steel, forgings and 
castings, are doing better. An increased tonnage of 
similar equipment is going to mercantile shipyards 
having direct association with Sheffield. Mining 
developments——both at home and abroad—are calling for 
coal-cutting machinery, picks, shovels, and winding 
gear. Sheflield Corporation have placed contracts for 
@ mercury-are rectifier, switchgear, transformers and 
cable. The Transport Committee have also contracted 
for tramcar trucks, underframes, drilling and tipping 
machine, tramway rails and fishplates, motors and 
resistances, fuse-boxes, motor "bus chassis and bodies, 
and tramcar seating. The tool trades are operating at 
increased capacity. 

South Yorkshire Coal Trade.—The recent level of 
export business has been maintained. The home market 
has developed bright features. Best hards are in 
improved demand for shipment, and a bigger tonnage is 


being taken up for home consumption. Industrial 
fuel is an active medium. The iron and steel trades 
are good customers. Electricity, gas, and textile 


industries are better buyers of the fuel in which they 
specialise. The recent cold weather has given a fillip 
to the demand for house coal. In the better classes of 
coal supplies tend to be on the short side. Foundry 
and furnace coke are steady, while gas coke is firm. 
Quotations: Best branch hand picked, 24s. to 26s. ; 
Derbyshire best house, 20s. to 22s.; Derbyshire best 
brights, 17s. 6d. to 198.; best screened nuts, 168. 6d. 
to 17s. 6d.; small screened nuts, 15s. to 16s. ; Derbyshire 
hards, 16s. 6d. to 17s. 6d.; Yorkshire hards, 16s. 6d. to 
l7s.; rough slack, 8s. to 9s.; nutty slack, 7s. to 8s. 6d. ; 
smalls, 5s. 6d. to 6s. 6d. 








Tue Juntor Institvrion or ENnerneers.—Mr. C. C. 
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NOTES FROM THE NORTH. 
Gtaseow, Wednesday. 


Scottish Steel Trade.—Quite a satisfactory state of 
affairs continues to prevail in the Scottish steel trade, 
more especially in the heavy side of the industry, and 
recent bookings mean that plant will be kept running 
steadily for some weeks to come. The demand from 
shipbuilders has improved to some extent, and one or 
two orders for new tonnage have just been secured 
locally, although not yet officially reported. While the 
output of heavy steel is, on the whole, very good, it 
could be considerably increased if the demands of con- 
sumers were for larger tonnages. The improvement in the 
black-steel sheet trade is maintained, and most of the 
works are fairly well provided with orders for both 
heavy and light gauges. The demand is still mostly for 
the requirements of the home market, as few orders 
are coming through for overseas. Galvanised sheets 
continue to be very dull. Prices are steady and are as 
follows :—Boiler plates, 91. per ton; ship plates, 81. 15s. 
per ton; sections, 8l. 7s. 6d. per ton ; black-steel sheets, 
$ in., 8. 10s. per ton, and No. 24 gauge, in minimum 
4-ton lots, 10/1. 10s. per ton ; and galvanised corrugated 
sheets, No. 24 gauge, 131. per ton, in minimum 4-ton 
lots, all delivered at Glasgow stations. 

Malleable-Iron Trade.—No change of any kind can 
yet be reported in connection with the malleable-iron 
trade of the West of Scotland, and the demand ‘for bar 
iron as well as for re-rolled steel bars is of the poorest 
description. The competition from Continental bars is 
still very keen, which means that local producers can 
barely secure a sufficient tonnage to keep their plant 
moving. No change has been made in prices, which are 
as follows :—‘‘ Crown ” bars, 9/1. 15s. per ton for home 
delivery, and 91. 5s. per ton for export; and re-rolled 
steel bars, 81. 12s. per ton for home delivery and 71. 10s. 
for export. 

Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron trade show little change, and a fairly good 
tone exists. The demand for hematite and basic iron is 
on a very satisfactory scale at the present time, and 
although the output of foundry grades is not heavy, 
still there is a fair amount going into consumption. 
Export business shows no signs of expansion. Prices 
are unchanged and are as follows :—Hematite, 71s. per 
ton delivered at the steel works ; and foundry iron No. 1, 
72s. 6d. per ton, and No. 3, 70s. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, November 3, amounted to 451 tons. Of 
that total, 310 tons went overseas and 141 tons coast- 
wise. During the corresponding week of last year the 
figures were 58 tons overseas and 20 tons coastwise, 
making a total shipment of only 78 tons. 


Scottish Shipbwilding—Although the shipbuilding 
industry in Scotland is not booming, there is a much 
healthier tone all round and quite a lot of work on hand. 
During the past month six vessels were booked by 
Clyde builders, and an announcement made by the 
Admiralty that, subject to the settlement of certain 
details, it had been decided to place contracts on the 
Clyde for the hulls and machinery of four destroyers of 
the 1934 programme. Two are to be built by Scotts’ 
Shipbuilding and Engineering Company, Limited, 
Greenock, and two by William Denny and Brothers, 
Limited, Dumbarton. These four vessels, which will 
cost about 1,200,0001., will mean employment for some- 
thing like 2,000 men over a period of two years. Further 
Admiralty contracts are in prospect as well as a number 
of orders for vessels for cargo and passenger service in 
different parts of the world. The output during last 
month was nine vessels, representing 36,855 tons, 
which was the third highest monthly output for the 
year to date. In the previous month, when the Queen 
Mary was launched, the total was 101,704 tons, and for 
August the tonnage amounted to 37,813. The figures 
for the month of October were as follows :— 


Vessels. Tons. 

The Clyde 6 35,635 

The Forth 2 1,150 
The Tay o on _ 

The Dee and Moray Firth ... 1 70 

Total 4” 36,855 


The Clyde figures for this year are creeping up, and 
last month’s output, which was the second best for 
1934, brings the year’s total up to 48 vessels of 204,261 
tons. When the records for this year are completed in 
December, the full figures for tonnage launched will 
have quite a respectable appearance and will demonstrate 
the fact that there has been a fair amount of activity 
on the Clyde during 1934. 








Royat Researcu Sarr, “* Wiii1am Scorespy.”—The 
steamer William Scoresby, which was built to the order 
of the Crown Agents for the Colonies in 1926, for whaling 
research and other work, on behalf of the Falkland 
Islands Government, has been reconditioned by Messrs. 
R. and H. Green and Silley Weir, Limited, London, 
under the supervision of Messrs. Flannery, Baggallay 
and Johnson, Limited, who also designed and super- 





Paterson, O.B.E., M.Inst.C.E., has accepted the invita- 
tion of the Council of the Junior Institution of Engineers 
to become President of the Institution in succession to | 
Mr. W. J. Tennant, M.I.Mech.E. Mr. Paterson’s induc- | 
tion will take place on December 14, at a meeting to be 
held at the Royal Society of Arts, Adelphi, London, 
W.C.2, and he will then deliver his address, ‘“‘ The Light- | 
ing of Streets and Roadways, with special reference mi 
Safety.”’ 


vised her origina! construction. The vessel left Saint 
Katharine’s Dock on October 16, for Cape Town, and 
is to proceed thence to Enderby Land for the purpose 


| of carrying out scientifie research work in the Southern 
| Seas in connection with the marking of whales. The 


expedition is under the auspices of the Discovery Com- 
mittee of the Colonial Office, and the vessel is to continue 





NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m.,; Storey’s-gate, 8.W.1. Joint Meeting with Tue 
InsTITUTE oF Furt. ‘“ The Loeffler System of Steam 
Production: Its Place in the Sphere of Power Genera 

tion,”’ by Mr. 8S. McEwen. Scottish Branch: To-night, 
7.30 p-m., Heriot-Watt College, Edinburgh. Address by 
the President, Mr. Charles Day. South Wales Branch : 
Tuesday, November 13, 6 p.m., Royal Metal Exchange, 
Swansea. “ The Mechanical Equipment of Modern Gas 
Works,” by Mr. W. H. Johns. Midland Branch : Thurs- 
day, November 15, 6.30 p.m., James Watt Memorial 
Institute, Birmingham. ‘“ The Mechanics of Electrical 
Switehgear,” by Mr. H. Trencham. North-Western 
Branch : Thursday, November 15, 7.15 p.m., Engineers 
Club, Albert-square, Manchester. Thomas Hawksley 
Lecture: “ The Green Plant as Agricultural Engineer,” 
by Prof. Sir Frederick W. Keeble. Southern Branch : 
Thursday, November 15, 7.15 p.m., The Municipal 
College, Portsmouth. ‘‘ Locomotives of the Southern 
Railway,”’ by Mr. James Clayton. Institution ; Friday. 
November 16, 6 p.m., Storey's-gate, 5.W.1. General 
Meeting. ‘“ High-Pressure Plant for Experimental Hy 

drogenation Processes,’’ by Messrs. A. T. Barber and 
A. H. Taylor. Scottish Branch: Friday, November 16, 
7.30 p.m., Robert Gordon's College, Aberdeen. ‘* The 
Problems of Engine Torsionals,” by Prof. William Kerr 
and Dr. J. F. Shannon. Saturday, November 17, 
7.15 p.m., Dundee Technical College, Dundee. Joint 
Meeting with the Dunprexr InstiruTE or ENGINEERS. 


“Torsional Vibration in Engine Drives,” by Prof. 
William Kerr and Dr. J. F. Shannon. 
InstiITUTE OF Metais.—WSheffield Local Section: To 


night, 7.30 p.m., The University, St. George’s-square, 
Sheffield. “The Flow of Metals in the Extrusion 
Process,” by Mr. C. E. Pearson. North-East Coast Local 
Section: Saturday, November 10, 2.30 p.m., Messrs. 
Armstrong-Saurer’s Motor Works, Scotswood-road, New- 
castle-upon-Tyne. Lecture by Mr. Nicholson. Scottish 
Local Section: Monday, November 12, 7.30 p.m., The 
Institution of Engineers and Shipbuilders in Scotland, 
39, Elmbank-crescent, Glasgow, C.2. ‘“ The Influence 
of Manufacture of Wrought and Cast Aluminium Alloys 
on Design,” by Mr. W. C. Devereux. Swansea Local 
Section : Tuesday, November 13, 6.15 p.m., The Y.M.C.A.. 
Swansea. ‘“‘ Copper in Architecture: Some Chemical 
and Other Aspects,”” by Dr. W. H. J. Vernon. 

INsTITUTION OF ELEcTRICAL ENGINEERS.—Monday, 
November 12, 7 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Informal Meeting. Discussion on “ The Effi- 
cient Use of Distribution Capital,”’ to be opened by 
Mr. J. M. Kennedy. North-Kastern Centre: Monday, 
November 12, 7 p.m., Armstrong College, Newcastle- 
upon-Tyne. ‘‘ The Application of a Gas-Cooled Arc to 
Current Conversion, with Specia] Reference to the Marx- 
Type Rectifier,” by Dr. W.G. Thompson. East-Midland 
Sub-Centre: Tuesday, November 13, 6.45 p.m., The 
College, Loughborough. ‘* The Peak Load Problem and 
Peak Load Diesel-Engined Stations,”’ by Mr. G. Porter. 
Scottish Centre : Tuesday, November 13, 7.30 p.m., The 
Institution of Engineers and Shipbuilders in Scotland, 
39, Elmbank-crescent, Glasgow, C.2, ‘* Hydro-Electric 
Development in Great Britain, with Special Reference 
to the Works of the Grampian Supply Company,” by 
Messrs. A. 8. Valentine and E. M. Bergstrom. Hamp- 
shire Sub-Centre ; Wednesday, November 14, 7.30 p.m., 
The Municipal College, Portsmouth. “‘A_ Velocity- 
Modulation Television System,” by Messrs. L. H. Bedford 
and O. 8. Puckle. Irish Centre (Dublin): Thursday, 
November 15, 6 p.m., Trinity College, Dublin. “A 
Critical Examination of the Present Practice Relating 
to the Electrical Warming and Air-Conditioning of, and 
the Supply of Hot Water to, the Larger Buildings,” by 
Messrs. he Grierson and D. Betts. 

Roya Instirution.—Tuesday, November 13, 
.m., 21, Albemarle-street, W.1. ‘* Progress 
‘roblems in Photography,” by Mr. Olaf Bloch. 

INSTITUTION oF CiviL ENGINEERS.—Manchester and 

District Association : Tuesday, November 13, 6.45 p.m., 
36, George-street, Manchester. ‘‘Some Aspects of the 
Testing of Materials,” by Dr. H.J. Gough. 
INSTITUTION OF AUTOMOBILE ENGINEERS.—Coventry 
Centre : Tuesday, November 13, 7.30 p.m., King’s Head 
Hotel, Coventry. “The Problem of Variable Trans- 
mission,”” by Mr. J. Bedford. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND Snip 
BUILDERS.—T'ees-Side Branch : Thursday, November 15, 
7.30 p.m., The Cleveland Scientific and Technical Insti- 
tution, Corporation-road, Middlesbrough. ‘‘ Tayco Ca 
bles,” by Mr. H.S. Taylor. Institution : Friday, Novem- 
ber 16, 6 p.m., The Mining Institute, Newcastle-upon- 
Tyne. “ the Reduced-Speed Running of Merchant 
Ships,” by Dr. E. V. Telfer. 


For Meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 
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New Evecrraica, SHowrooms.—Messrs. The British 
Insulated Cables, Limited, Prescot, have opened a new 
showroom at 14, Savoy-street, Victoria-embankment, 
London, W.C.2, for the benefit of those who find it 
impossible to visit headquarters. It contains repre- 
sentative examples of all the firm’s products, including 
the latest patterns of electric welders, four of which 
are actually in operation, cable sections, overhead line 
fittings, fuse boxes and other fittings. The opportunity 
has also been taken to arrange a display illustrative of 
the history of cable making. This includes pieces of 
some of the very early cables made by the company. 
Effective displays have also been staged in the three 





operations until the spring of 1935. 





windows. 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that on October 
1934, there were approximately 10,206,000 insured 
persons, aged 16 to 64, in employment in Great Britain. 
This was 37,000 less than the revised figure for a month 
before, but 279,000 more than a year before. There 
was a seasonal decline in employment, between Septem- 
ber 24 and October 22, in building and public works 
contracting, brick and tile manufacture, the transport 
and distributive trades, and hotel and boarding-house 
service. There was also an increase in the numbers 
of persons temporarily stopped in the coal-mining 
industry, principally in South Wales and South York- 
shire. On the other hand, the cotton, woollen and 
worsted, hosiery, boot and shoe, and iron and steel 
ndustries show a further improvement, and employ- 
ment also increased in tailoring, motor-vehicle building, 
and general engineering. 


»» 


“a, 


On October 22, 1934, the number of unemployed 
persons on the registers of employment exchanges 
in Great Britain were 1,695,897 wholly unemployed, 
338,199 temporarily stopped, and 85,539 normally in 
casual employment, making a total of 2,119,635. 
This was 37,648 more than the number on the registers 
at September 24, 1934, but 179,118 less than a year 
before. The total on October 22, 1934, comprised 
1,700,784 men, 63,495 boys, 304,897 women, and 50,459 


girls. 


Boots Pure Drug Company, Limited, have notified 
their employees at their Nottingham works and offices 
that the experimental five-day week withcut reduction 
of pay, introduced on May | for the summer months, 
had proved so successful that it will be continued 
indefinitely. The board’s decisicn was made after 
consideration of a report by Sir Richard Redmayne, 
who was nominated by the Minister of Labour as an 
independent investigator towards the close of the five- 
month period, 


The Rome correspondent of The Times states that 
representatives of the Italian Employers’ Confederation 
of Industrialists and of the corresponding employees’ 
confederation, have signed an agreement, which seeks to 
relieve the unemployment problem by the establish- 
ment, so far as possible, of a 40-hour week. Employers 
and men are to contribute to a fund which will alleviate, 
for workmen with large families, the consequences of 
reduced pay resulting from a shortened working week. 
The agreement abolishes overtime in principle, but 
special cases are admitted, Investigations are being 
made into the question of replacing women and child 
labour by male labour. The principal clauses are to be 
put into force for an experimental period ending on 
April 16, 1935. 


The three independent arbitrators appointed by the 
Minister of Labour and the Secretary for Mines to 
adjudicate on the recent wages dispute in the South 
Wales coalfield issued their award on Saturday last 
week. They say :—‘* We have carefully considered 
the arguments and figures presented to us by the 
representatives of the owners and workmen with a view 
to ascertaining the present condition of the industry 
in the South Wales coalfield and the prospects of the 
immediate future. The figures obtainable from the 
ascertainment tables in their present form do not give 
any complete picture of the profits and losses in the 
coalfield under the conditions which now prevail, and 
we were glad to hear from both sides of a willingness 
to reconsider the form of these returns in the light of 
modern circumstances. We feel that the outlook for 
trade is so unsettled that we should not be justified in 
advocating any great variations in the charges on the 
undertakings at the present time, but that when the 
time comes for a review of our award there may be 
more light to guide us than there is at present.” 


The terms of the award are as follows :—‘(1) We 
fix the minimum percentage at 224 per cent. upon the 
1915 standard base rate: applicable to the different 
classes of workers employed. (2) All adult day-wage 
workmen whose total earnings, together with the 
current percentage for a full shift worked, including 
any daily allowance or proportion of a weekly or other 
allowance paid for work done during the said shift, or 
workmen’s compensation, are less than 7s. 8d., shall 
receive a subsistence allowance to make up their wages 
for such shift to the said amount of 7s. 8d. (3) The 
said subsistence allowance is to be paid in respect of 
all shifts worked, including overtime, afternoon and 
night, and continuous shifts, but not in respect of more 
than, nor in excess of six of, such shifts (including the 
bonus turn) in the week. (4) The foregoing Clauses 2 


and 3 are to apply to boys over sixteen years of age 
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who are the sole support of their family. 
case of a boy between fourteen and sixteen years who 


lis the sole support of his family, he shall receive a 


subsistence allowance to make up his wages to 6s. for 
each full shift worked, including any daily allowance 
or proportion of a weekly or other allowance paid for 
in respect of work done during the said shift. 
flat rate allowance of 4d. a shift shall be added to the 
wages of boys between the ages of sixteen and twenty- 
one years. The provisions of this award are to come 
into operation as from October 1, 1934, as provided 
in Clause 10 of the Memorandum of Agreement of the 
Conciliation Board dated October 22, 1934.” 


The workers’ side of the National Joint Council for 
the Gas Industry decided, at a meeting in London last 
week, to accept the compromise offer of the employers 
on the wages question. The unions had applied for 
an all-round advance of ld. per hour. The employers’ 
offer was :—Manchester, }d. a hour increase ; Midland, 
4d. an hour; Scotland, 4d. an hour; Northern, 3d. 
an hour; Belfast shift workers, 4d. a shift; day 
workers (other than shift workers and piece-workers), 
jd. a hour. Of the regions in which there were reduc- 
tions in 1932, the Midland, Scotland, and Belfast have 
the reductions fully restored, and the Northern and 
Manchester have one-half of the reduction restored. 
South Wales and Yorkshire had a reduction of 1d. an 
hour in 1932, and the employers refuse any restoration. 


When the Expiring Laws (Continuance) Bill was in 
Committee of the House of Commons last week, 
Mr. Rhys Davies moved the omission of Section 1 of 
the Aliens Restriction Act, 1919, with the object of 
eliciting, he said, a declaration from the Government on 
the administration of the alien laws. The Act, he 
said, renewed regulations of the Act of 1914 passed 
just at the beginning of the war, when hatred of the 


(5) In the | 
| labour organisation ; 


| 


(6) A| 


foreigner was at its height and conditions were enforced | 


by permits as to the admission of foreign workmen with 
the object, presumably, of preventing the degradation 
of the standard of life of the British worker. At the 
same time, foreign employers were enabled to start 
factories here, bringing with them the psychology of 
the Continental capitalist. If there were conditions 
applied to the employment of foreign workers, there 
should also be conditions applied to the foreign capi- 
talist, providing that they should not degrade the 
standard of our own British workers. There was a 
feeling that it was easier for a foreign monarch to live 
here than for the political refugee from Austria or 
Germany, though he was not saying that generally the 
British Government had not acted fairly in the matter. 


Captain Crookshank (Under Home Secretary) said 
that acceptance of the amendment would mean an 
enormous flood of workpeople into this country from 
Europe. As to foreign employers coming to this 
country to start factories, he denied that they had the 
effect of depressing conditions here. 
desirable that they should be attracted here as they 
provided additional employment for our own people. 
Many had been attracted here during the last two or 
three years partly as a result of our tariff system and 
partly as a result of the antagonism in Germany to the 
Jewish employer. 


Mr. Hudson (Parliamentary Under-Secretary to the 
Ministry of Labour), who also opposed the amendment, 
said that, in the administration of the order, his Depart- 
ment had drawn a legitimate distinction between an 
alien who came as an employee and one who came to 
start a factory. We had in this country no power to 
prevent a factory being set up, and it was not possible 
to distinguish between a factory set up with English 
capital and one set up with foreign capital. One 
foreign firm was actually paying more than trade union 
wages in an area that was not organised by trade unions, 
and on the whole, foreign factories that came to this 
country played the game. The amendment was by 
leave withdrawn. F 


The New York correspondent of The Times states 
that the United States National Association of Manu- 
facturers proposes to ask the State Legislatures to 
embody in Acts certain proposals, which have the 
object of “fixing the legal responsibility of labour 
organisations for their acts." The proposals are: 
“To make sympathetic strikes and sympathetic lock- 
outs illegal; to make employers and unions equally 
responsible for the observance of contracts; to make 
it illegal for any association of employers or employees 
to expel, suspend, fine, or otherwise punish members 
refusing to participate in an illegal strike or lock-out ; 
to make picketing illegal when carried on in such a 
manner as to intimidate or coerce employees or cus- 
tomers; to declare illegal employment contracts 





requiring a person either to join or not to join any 
to require the written consent 


| of any employee before any part of his wages may hx 


used for the payment of organisation dues.” 


According to the Association, the correspondent 
goes on to say, there has been a threefold increase in 
strikes since the enactment of the Recovery Act, which 
has been chiefly due to the fact that union leaders hav: 
incorrectly interpreted Section 7 (A) (which provides 
for collective bargaining) to mean that employees 
must belong to unions to secure the benefits of the 
law. In their efforts to compel men to join the unions 
they have been left free, the Association says, “ to 
resort to tactics of violence, intimidation, and 
coercion.” 

The Trades Union Congress General Council, at a 
recent meeting, received reports from certain districts, 
concerning the difficulties created by disruptive 
elements within the local trades councils. Many 
trade unionists, it was stated, stay away from trades 
council meetings, because they refuse to be continually 
involved in futile discussions which stand in the way 
of the practical work of trade unionism. As anexample 
of the tactics employed, it was reported to the General 
Council, that one large trades council took a ballot vote 
of its affiliated branches on the question of joining the 
so-called “‘ united front.”” A two to one majority was 
recorded against the “ united front policy.” Never- 
theless, this trades council has been working in con- 
junction with this “ united front,” thus showing that 
in some instances delegates pursuing subversive tactics 
to bodies to which they are elected, are representing 
their personal point of view and not the view of the 
branches which elect them. 


In these circumstances, the General Council decided 
that trades councils should be informed that the 
recognition of Congress will be withdrawn from any 
which accepts delegates in any way connected 
with either Communist or Fascist organisations or any 
of their ancillary bodies. Trade unions affiliated to 


| Congress have also been requested to consider the possi- 


bility of drawing up regulations, or amending their 
rules, so as to empower the union executive to reject 


| the nomination of members of disruptive movements 


for any official position within the union. The General 
Council, in making the request, express the hope that 
executives of unions will assist in this way to further 
the official policy of the trade union movement as laid 
down by Congress from time to time. 


The weekly organ of the International Labour Office 


| at Geneva, states that a conference on social questions 


It was, indeed, | 





held at Oslo, last month, discussed, among other 
subjects, the shorter working week. The meeting was 
attended by representatives of the Governments of 
Denmark, Finland, Norway and Sweden, including the 
Ministers of Social Affairs of all four countries. Part 
of a resolution adopted was as follows :—*‘ It is agreed 
that for the time being it is not possible to introduce a 
general reduction of hours by law. It may be held, 
however, that a reduction of hours would be a service- 
able means of counteracting unemployment, provided 
that it is introduced in those trades where it may be 
expected to lead to a substantial increase in the number 
of workers, and that it does not for technical or eco- 
nomic reasons lead to an increase in the costs of pro- 
duction, which, in turn, would result in reducing the 
productive capacity of the trade in question.” 


The resolution also contained this :—‘* While the 
Conference regards with sympathy the efforts made by 
the authorities in individual countries to reduce work- 
ing hours in accordance with the needs of each country, 
it holds that if due consideration is to be given to the 
above-mentioned aspects of the problem, the conditions 
in the various branches of industry must be investigated. 
The Conference therefore requests the Governments of 
the Northern countries separately to organise such 
investigations, at the earliest possible date, and on the 
necessary scale, and expresses the wish that these 
investigations be undertaken in close collaboration 
between the countries. Investigations of this kind 
will also be of interest from the point of view of the 
attitude of the Northern countries to the treatment of 
the question by the International Labour Organisation 








Roap Accipents 1x Great Brirain.—A_ return 
issued by the Ministry of Transport shows that during 
the week ending October 27, 1934, 136 persons were 
killed on the roads of Great Britain and 33 persons who 
had been previously injured died. In addition, 4,611 
persons were injured. 
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Thus the success of these 40 h.p. per cylinder engines | tolerances demands very accurate machine work. In 
THE INSTITUTION OF MECHANICAL running at 200 r.p.m. created a lin for lighter | speaking of troubles, I have used the pronoun “ we,” 
ENGINEERS. engines for use as auxiliaries on board warships. Two | for such matters are not dealt with or overcome by 
Presidential Address by Cuantes Day, M.Sc.Tech.* four-cylinder engines, each of 160 brake horse-power at | one man, but by a team. . 
: __ |400 r.p.m., were ordered for H.M.S. Dreadnought.| Manufacture.—With the exeeption of three years in 
Havre been so closely associated with the design | This order was followed a few months later by orders consulting and inspection work, my life has been spent 
and manufacture of the Diesel engine throughout its | for similar engines for H.M.S. Minotaur and H.M.S. | on the manufacturing side of mechanical engineering, 
period of development, I might naturally have selected Shannon. To suit the space, the air compressors were | and I was fortunate in getting a management position 
this subject for my Presidential Address. It has, set to one side of the engine and driven by chains. This | at a very early age. On manufacturing I will therefore 
however, been so fully covered by papers before | drive proved very troublesome and finally gears had|make a few observations. The manufacture of 
technical institutions and by the technical Press, that | to be substituted. About the end of 1905, orders were | machinery can be divided into two broad classes :— 
it seemed best, in regard to the Diesel engine, to limit | received from the Admiralty for specially light engines | (1) The making of a special product used in many 
myself to a few items of information not generally | for _the propulsion of pinnaces. These were four- | industries; (2) the making of machinery for a special 
available concerning its introduction in Great Britain, cylinder engines developing 120 brake horse-power at | industry. Examples of the first are internal-combustion 
together with a note of a few early experiences. 400 r.p.m. The bedplates were of aluminium and the | engines, steam engines, pumps, power transmission 
Early Experiences with the Diesel Engine.—In | columns of manganese bronze. At that time not much | mechanisms, and cranes. Examples of the other class 
December, 1896, owing to the depression in the demand | experience in the making of large aluminium castings | are machinery for the manufacture of sugar, paper, 
for sugar machinery, the board of directors of Messrs. | was available, and the rather complex bedplate proved | cement, boots, and textiles. In many cases the two 
The Mirrlees Watson and Yaryan Company, Glasgow, very difficult to make. _ One trouble was that the | classes merge, as the makers of some special machines 
on the motion of Mr. R. A. Robertson, appointed a | castings cracked on cooling, due to shrinkage on to | have to make modifications to suit different industries. 
committee to make investigation regarding the new | cores which were too firm. This compelled us to find |and the makers of machinery for one industry find 
internal-combustion engine patented by Dr. Rudolf | out how to make cores of sufficient rigidity to hold up | openings for their products in other industries. 
Diesel. This committee consisted of Sir Renny Watson, | until the setting of the metal, yet sufficiently yielding | In class (1), mass-production methods may be appli- 
M.I.Mech.E., Mr. R. A. Robertson, and Mr. John | not to cause cracking by the shrinkage of the aluminium, | cable, making it practicable to give concentrated study 
Pratt, directors of the company. Correspondence then | which was weak when hot. _ | to the design and the methods of manufacture of every 
followed, and in February, 1897, information regarding! An interesting early experience was a Diesel-electric | single detail of the machine. Meticulously careful 
the working of the first engine was received. In the | propulsion scheme in 1912 on the Tynemount. The | attention to the organisation of the routine of the 
following month the committee reported on a visit to | two engines, each of 300 brake horse-power, were | manufacturing processes is also permissible. The need 
Augsburg and on the position of the negotiations. The similar to a number of engines supplied to the British | for interchangeability of parts which have to be 
latter portion of a paragraph in a letter by Dr. Diesel | Navy, but the electrical equipment contained many | assembled with very fine clearances or with close fits, 
dated February 6, 1897, illustrates the optimism of an | novel features. The scheme has been described in | introduces machining to exceedingly fine limits of 
inventor :— | technical papers and in the Press, so I need not give | accuracy, and this carries with it the need for inspection 
“It is a striking peculiarity of my motor that it does | details. Unfortunately it did not give the expected | of a character quite unknown a few years ago. The 
aot work explosively but with slow combustion, there- | results and was not continued. The engines were | best examples of this section of mechanical engineering 
seis eenaet sony vapen i tv vorgeg conser: [sateen Sow Homie sehen cl en (ens i scene ate BS eee eet 
caenin, Wille Gigibeite austees ne ein eel be eae | still working. r : ; | mass-production is eliminating craft skill. This is not 
lated by omission, are not to be compared with it. | The troubles experienced with the early Cugnes wees quite correct. Though it has reduced the need for 
“ This peculiarity will most likely be of extreme value | principally cracked and seized pistons, cracked cylinder | craft skill in some directions, it has created a need for 
for motof carriages on roads and rails that are now the | Covers, top-end bearings, valves, and compressors. | much greater skill in devising the means which ensure 
order of the day.” Cracked pistons necessitated the trial of various designs | great accuracy and efficiency ef production. 
Another quotation from a letter dated December, | Util the trouble was practically overcome. Seized| It has often been said that mechanical engineering 
1898, illustrates the same optimism :— pistons proved the necessity for extremely accurate | consists of providing the means whereby an article 
“Each cylinder working with about 150 revolutions yee whilst the necessary and the permissible | costing two pence can be produced for a penny. This 
in four time gives 20 h.p., this in two time about 40 h.p., iametral clearance had to be determined by experience. | is a definition which might well be kept to the front 
and with 300 revolutions about 80 h.p., so that three | Trouble at the top ends of connecting rods was best | in every engineering workshop. The motor-car makers 
cylinders would give 200/250 h.p.” _dealt with when we designed the step type of bearing, | have applied specialist production very effectively and 
The agreement for an exclusive licence for manu- | Which reduced the load per square inch, in conjunction | the result is that they give their customers greater 
facture and sale in Great Britain was signed on| With a floating gudgeon pin. The use of nitrided | value for money than any other branch of engineering. 
March 24, 1897. In April of the same year Dr. Diesel | Sudgeon pins has in recent years effected still further | It seems to me certain that the methods which have 
ery saying that on the.22nd of the month a decision | a Valve troubles were reduced step by | proved so successful in the motor-car industry must be 
ad been arrived at before the Imperial Patent Office | S*P- extended to other branches of engineering, where 
in Berlin on the plea of invalidity by Mr. Emil Capitaine Air compressors were, unfortunately, designed at | repetition production on a substantial scale is permis- 
against Diesel’s principal patent, on the ground that | first on wrong lines, as the first engine had a compressor | sible. This development in productive methods is of 
the Diesel process of working was already described in | which compressed air from atmospheric pressure to | the greatest importance and constitutes a revolution 
Capitaine’s older patents, and that he had employed | 1,000 lb. per square inch in a single stage. This gave | in engineering. It is essential for all manufacturing 
the same in an engine constructed eight years to ten | extremely high temperatures which resulted in lubri- | engineers to study it closely, for it is full of lessons in 
years earlier. The decision was against Capitaine. | cation difficulties and several explosions. The next | technique, many of which are applicable even when 
Drawings for a 20-h.p. single-cylinder engine were | step was to draw air at about 100 lb. per square inch | only a small number of parts can be made successively. 
received in July, 1897, and in the following month the | pressure from the main cylinder during the compression | The subject should receive full consideration by the 
manufacture of an engine was authorised. Completion | stroke by means of a timed overflow valve, but this | Institution, and it would be helpful to many members 
of the engine was reported in November, and authority | valve gave trouble, and dirt was carried into the | if a specialised group were formed devoted to the study 
was given for an independent test by the late Professor | compressor and caused difficulties. A two-stage | of methods of production, including organisation and 











W. H. Watkinson, M.I.Mech.E. ; but it was May, 1898, | compressor practically cured these troubles, but later | inspection. 
before this test was carried out. Various difficulties | they were more completely eliminated by the use of; Turning now to the other class, namely, the manu- 
naturally occurred, and these caused considerable | three-stage compressors. | facture of machinery for particular industries, I will 
expense, which was found to be a heavier drain on the| Torsional vibrations of crankshafts are much better | take as an example the manufacture of sugar-making 
financial resources of the company than it could then | understood now than in the early days of Diesel engine | machinery, of which I have experience. Here the 
bear without serious concern. In the following year | manufacture. The calculation of the natural frequency | conditions are quite different from those I have just 
Messrs. The Dieselmotoren Company of Augsburg | of crankshafts has been reduced to a not unduly | outlined, as manufacture for stock or in quantity is 
offered to buy back the Mirrlees exclusive licence, and | complex matter, though there are still problems which | generally impracticable. Instead of intensive study 
after negotiation this was arranged in return for a| might with advantage be studied, and which might | of one type of machine and of the production of its 
non-exclusive licence and a sum of money. Up to this | well be considered by the Institution. Our first six-| details, the intensive study must be the purchaser's 
time the Mirrlees Company had spent about 9,0001. on | cylinder Diesel engines were made in 1912. The possi-| trade. This necessitates frequent visits on the part 
the engine and were still experiencing many troubles. | bility of torsional vibrations both in the crankshaft | of the directors and senior staff to the factories of 
During this year (1899) it was decided to reduce the | 4nd the camshaft was recognised. To reduce the risk | customers, which, in the cane-sugar industry, means 
capital of the company, which was reconstructed as | Of trouble with the camshaft and its gear drive, we | visits to many tropical countries. By such visits and 
Messrs. The Mirrlees Watson Company. Not long after | @tranged the latter at the middle of the crankshaft and | by regular communication with many factories, the 
this I was appointed general manager of the company | camshaft. Fortunately vibration trouble did not occur | machinery manufacturer is kept abreast of require- 


| 


and my first problem was to find work for starving | 0n these engines, but in the case of a larger slow-speed | ments and helps to develop the industry by improve- 
workshops. I learned of the work done by the company | engine made later we met this trouble and had to | ments in details of his machinery or in its use. The 
on the Diesel engine, but was warned against having | Overcome it by a change in the diameter of one-half | problems he must study are not confined to mechanical 
anything to do with it, as the engine had caused heavy | of the crankshaft. This completely eliminated the engineering, but include chemistry and agriculture. 
losses and was considered dangerous. But having had | trouble. | In a business of this kind it is important to be looked 
previous experience with two-stroke cycle gas engines,| In 1919 we made an eight-cylinder engine, and upon by the factory owner as his most experienced 
where pre-ignitions and back firing were not infrequent | though we were clear of vibration at the normal speed, | adviser, in consequence of the world-wide knowledge 
occurrences, I was attracted to the Diesel engine. After | we experienced unpleasant critical speeds when running | of the industry acquired by the contacts just mentioned. 
running it several times and experiencing some of the | up to speed and when stopping. This trouble was|It may be thought that a manufacturing engineer is 
troubles, I obtained the consent of the board of directors | overcome by fitting that very clever damper of Dr.| too interested in selling his machinery to advise 
to certain alterations and to the building of two new | Lanchester’s, which at that time had been fitted to | impartially, but this is a narrow view, for common sense 
engines of larger size. The alterations to the old engine | some Rolls-Royce and Lanchester motor cars. Dr. | tells the manufacturer that if he advises his customer 
proved successful and the engine is still in regular Lanchester was doubtful if his device would have | wrongly, he is not likely to retain him. 
service. The two new engines, on completion, were | sufficient damping effect for the larger engines such as| Another feature which differentiates this class of 
installed in the company’s own power house and put | we made, but it proved so successful that we now use | engineering manufacture from that which permits of 
into daily service. Troubles, of course, occurred, but | it on all engines having six cylinders or more, in| production in quantity is experiment and research. 
they were overcome one by one until this size and type | addition to designing shafts so that critical speeds are | In the case of cane-sugar machinery, it is not often 
of engine became very reliable and successful. as far as possible from the normal running speeds. | that any change of design can be tested in the maker’s 
A feature of engineering, however, is that as soon as | I should mention that a great difficulty experienced in | works. It has generally to be tested in a customer's 
Success is reached, new developments are demanded. | early days was in getting parts machined to the degree | factory, and this again emphasises the need for close 
| of accuracy necessary to give interchangeability. Real | contact between the engineer and his customer. For 
* Delivered on Friday, November 2, 1934. Abridged. | interchangeability of parts which have very small | quantity production, it is generally practicable to make 
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a thorough test of a new design before it is seen by a 
customer, In the case of oil-engine manufacture, 
there are some conditions which are difficult to imitate, 
such as the effect of elevation and of pitching and 
rolling at sea, but generally the load conditions can 
be imitated. In one of the early Mirrlees high-speed 
engines which I have mentioned, an extremely variable 
load was imitated by means of circuit breakers which 
cut off full load and switched it on again hundreds of 
times in the day. Other branches of engineering 
combine features of both of the broad classes I have 
defined. Thus, in the manufacture of evaporating 
plant, the special features of design may have to be 
modified according to the liquid to be evaporated. 
For instance, there are material differences between 
the evaporators used for sugar and those for salt, 
though the main features are the same. Other differ- 
ences occur in connection with the evaporation of glue, 
soda solutions, and meat extracts. 

There is a matter which I have hesitated to mention 
in this address but which, after consideration, it seems 
well at least to introduce. I refer to the economic 
nationalism which has developed in so many countries, 
and which has compelled our country to abandon the 
ideal of free international trading which has been for 
80 many years our basic trading principle. We in 
Great Britain can look back with some pride to the 
long period during which we maintained an open door 
and did not impose handicaps against foreign competi- 
tors, though they imposed handicaps against us. We 
would have continued the open door policy if other 
nations had reciprocated, for in spite of our habit of 
self-depreciation we believe at heart that we can 
successfully compete with other countries on a level 
Unfortunately, instead of moving towards free 
international trading, other countries have moved still 
farther in the opposite direction and have compelled 
us to change our practice. It may be thought that 
this is a political or an economic matter not appropriate 
for consideration by the Institution, which is devoted 
to the technical side of engineering, but I think I shall 
show that it is likely to have a decided influence on the 
technique of manufacturing. 

Many methods have been applied, such as controlled 
exchange, inflation, quotas, and tariffs, all having for 
their object the restriction of imports. This is not 
the place to examine the causes. It is sufficient to 
state the fact and try to see its probable effect on 
mechanical engineering. A step which has already 
been taken, and which would seem quite likely to be 
developed further in many countries, is the provision 
of control to regulate trade with other countries, with 
a view to securing approximate equality between 
imports and exports. If one country A sells, say, 
two million pounds’ worth of its products to another 
country B, and only buys in return one million pounds’ 
worth of B’s products, those controlling B will probably 
take steps to prevent the continuance of this condition. 
If, on the other hand, the interchange is approximately 
equal and one of the countries takes steps to reduce its 
imports, it must expect that its exports will be simi- 
larly affected. In the arranging of tariffs or quotas or 
whatever form of restriction is adopted, it is reasonable 
to suppose that these restrictions will not be applied 
to productions which can only be produced internally 
at great extra cost. For instance, it would be foolish 
for us to apply tariffs restricting the import of, say, 
oranges to Great Britain, and it would be equally 
foolish for some small agricultural country to put 
restrictive imports on, say, locomotives to encourage 
home production. Discretion will doubtless be exer- 
cised in making restrictions, and it would appear that 
the relative cost of the home-produced article compared 
with the cost of importing that article will be the 
deciding factor. If a small tariff will enable a certain 
type of product to be manufactured at home instead of 
imported, it is highly probable that such a tariff will 
be imposed, but if the tariff needs to be high, the users 
of the product will have good grounds for objection. 

Applying this reasoning to mechanical engineering, 
it would seem that a machine which is manufactured 
here on general engineering lines can be manufactured 
in many other countries without greatly increased cost, 
whereas if it is manufactured here on mass-production 
lines, then its manufacture in a country which has 
only a relatively small cemand for it could only be 
undertaken in that country under the shelter of a high 
protective duty or its equivalent, thus raising its cost 
greatly to users in that country. This leads me to 
stress the importance to manufacturing engineers of 
the application of specialist production methods to the 
producton of machinery to be sold abroad. Tariffs 
will be largely a matter of negotiation between Govern- 
ments, and unless an industry is in a highly efficient 
condition it cannot reasonably expect support. 

Methods of co-operative working between different 
manufacturers, both in regard to production and to 
sales and service abroad, would appear to be one 
direction in which some rationalisation might take 
place. Thus if 10 manufacturers of a kind of machine 


basis. 


each make 20 sizes or types, it would be more efficient 
if the 20 sizes or types were redistributed between the 
10 firms, each making two sizes. This involves many 
technical problems of design and production, as well as 
financial problems, but the fact that the technique of 
production in mechanical engineering has advanced 
so much in recent years creates the need for some form 
of rationalisation to help us to keep pace with the 
technique. It seems to me important that any steps 
which can be taken towards better organisation should 
be taken before other countries establish further tariffs 
to encourage the development of new branches of 
engineering industry. It may be too late if delayed 
until such have been started, as the case for support 
of an existing industry is stronger than for the creation 
of a new one. 

The greatest help towards securing high efficiency of 
production is a substantial home market, but one 
branch of engineering, namely, the manufacture of 
internal-combustion engines, has been greatly hampered 
by the Government policy by which electricity is to be 
supplied from a few super power stations. There are 
many cases where electricity can be supplied at a 
lower cost by the use of internal-combustion engines 
than from the grid. The decision by Parliament that 
the public supply of electricity must be from a group 
of large steam power stations was in effect the adoption 
of a policy of disregarding developments in other 
branches of engineering. It is to be hoped that it is 
not too late to modify this policy and substitute for 
it one which encourages every district and every 
industry to adopt the system which will provide 
motive power at the lowest cost. Apart from economic 
considerations, national security should also be con- 
sidered. The power transmission lines which now form 
a feature of the country side invite attack in case of 
war or other disturbance, and the breakage of even a 
few of them might have a very crippling effect. 

About eighteen months ago a still further handicap 
was put on the users and manufacturers of oil engines 
by the oil tax. I cannot believe that Parliament 


realised that this tax would injure the home trade of an | 


important branch of engineering, and would make it 
still harder for it to continue the progress of recent 
years in export trade. A home market is not only a 
great help in the development of export trade, but 
almost an essential factor. 

Work of the Institution.—It is appropriate in this 


address to speak of the Institution, its work, and its | 


status. I have been a member thirty-eight years. 
During the last fourteen years I have been on the 
Council, and in this latter period I have learned to 
appreciate what a devoted band of workers the Insti- 
tution has in its Council, its local branch committees, 
its secretary, and its staff. Two very important steps 
taken by the Institution in recent years have been the 
formation of local branches and the issue of national 
certificates. The local branches enable a far larger 
proportion of members to participate in the activities 
of the Institution and thus to benefit more by them. 
They have also brought into the control of its affairs 
engineers whose work lies in the various industrial 
centres, and they cover a very wide range of mechanical 
engineering. My hope is that the number of these 
branches will continuously increase until we have a 
chain of them throughout the Empire and in many 
foreign countries. I would like to see practically all 
British mechanical engineers abroad members of the 
Institution, for I believe that the linkages so formed 
would be of definite value to them. 

Engineers resident abroad have often said they do 
not join the Institution because it is impossible for 
them to sit for the examinations. Examinations are 


at present the best known method of measuring the | 


kind of education a young man has received, but it is 
well recognised that they are not the best method of 
ascertaining the quality of an engineer of mature age. 
That this was well appreciated when the by-laws were 
formed is shown by By-law 13, which provides that if 
the applicant is over thirty-three years of age, the 
Council may approve his application on evidence of 
good general and scientific education and that he has 
held positions of sufficient responsibility in engineering 
for a suitable period, and they may require him to 
write a thesis on an engineering subject. As there is 
no statutory registration or recognition of engineers, 
the Institution has a duty when accepting members and 
associate members and thus conferring upon them the 
designation chartered mechanical engineer to exercise 
great care. The Council appreciates this and strives 
to act with proper discretion. 


Closely akin to local branches are the specialised | 


groups. Mechanical engineering covers a very wide 
range, and each section of it can in itself form a lifelong 
study. 
such a wide field that their special interest can only 
be served by a separate body. It seems to me much 
better to have a strong general Institution with 
specialised sections than to create a number of smaller 
institutions or societies. To meet this point of view, 





Some engineers feel that the Institution covers | 


the Council, in March, 1933, passed the following 
resolution :—‘‘ That, with the view to meeting any 
|demand which may arise for the specialised study of 
| any department of mechanical engineering, the Council 
| will, on the request of twenty-five or more corporate 
| members of the Institution, consider any proposal for 
the formation of a specialised group.” I am pleased 
to report that recently an Internal-Combustion Engine 
|Group has been formed, and I am confident it will 
| prove an active and useful section. Hydraulics and 
machine tools suggest themselves to me as other 
special groups in which large numbers of our members 
are interested. 

Whilst speaking of education, I would like to put 
| forward the case of the apprentice whose circum- 
| stances do not permit him to discontinue the earning 
of wages for three years to go to a university, but who, 
| nevertheless, does get a very sound educational training 
at evening classes and part-time courses. Most of the 
| leading mechanical engineers I meet attended evening 
classes during the greater portion of their apprentice- 
| ship, and as works hours then usually began at 6 a.m. 
| they found evening classes hard work. Their sympathy 
| goes out to those who now attend evening classes, but 
|I am inclined to think that the capacity for work 
| which they showed and which was developed by the 
| hard trial, lies at the root of their successful careers. 
| The starting of work at 8 a.m. instead of 6 a.m. has 
much reduced the hardship of evening study. 
| Those apprentices who attain to the higher national 
| certificate standard and can follow this with a supple- 
mentary part-time course, such, for instance, as the 
|evening course in Administration for Engineers at the 
| Manchester College of Technology, receive an engineer- 
| ing education which nearly reaches a degree standard, 
}and do so without losing touch with practical work. 
| Such a course of training can now be arranged at a 
large number of colleges to meet most, and in some 
cases all, of the requirements of the associate member- 
ship examination. I put forward this note about 
|apprentice students, as in some places there is a 
tendency to think that only those with university 
| degrees have received a sound engineering education. 
| The Benevolent Fund.—I feel that I must refer to 
the Institution’s Benevolent Fund and tell you that 
my contact with the working of this fund has shown 
| how well it is administered. Every penny contributed 
| goes to the beneficiaries and every application is dealt 
with in a kindly and helpful way and at the same 
time with experienced judgment. I do not know of 
any fund which better deserves support. In supporting 
it, members are helping fellow-engineers and their 
dependents who have fallen on bad times. 








CANAL CONSTRUCTION IN RUSSIA. 


Tue idea of connecting the Volga and Don by a 
navigable canal, which has been under consideration 
periodically for over 200 years, now seems, according 
to a statement issued by the Moscow Narodny Bank, 
Limited, to be in a fair way towards realisatisn. 
As a result of careful investigation of the terrain 
and contours, two schemes have been prepared, and 
it has now been decided to proceed with a plan 
which provides for the construction of a canal 100 km. 
long between the Don and the Volga, near Stalingrad. 
|This waterway will include seven locks and will 
|allow of the passage of vessels up to 5,000 tons 
burden. An earth dam 5 km. long is to be con- 
| structed, so that the level of the water of the Don 
will be raised by 40 m., thus enabling the flow to be 
directed not only along the canal, but along the 
rivers Karpovka and Solyanka. It will also enable a 
reservoir to be formed so that the height of the river 
can be regulated throughout the year. The annual 
| flow from the Don along the canal into the Volga will 
be 12,000 million cub. m., and will be utilised to 
| generate from 4,000 million kWh to 7,000 million kWh 
per annum in four hydro-electric stations. The effect 
of constructing the canal—which, it is estimated, will 
take five years and necessitate the removal of 34,400,000 
cub. m. of earth—will be to provide cheap transporta- 
tion for fuel and metal from the Donetz Basin to the 
north, and of timber and grain from the north to 
Rostov-on-Don and the south via the Don-Azov Canal. 
It will also solve the problem of irrigating 10 million 
|acres in the Trans-Volga regions. This service will 
| consume 16,000 million cub. m. of water per annum and 
| will be effected by electrically-driven pumps supplied 
from the stations already mentioned. The estimated 
| cost of construction is about 170 to 180 million roubles. 

Another canal is to be built to link the Kama River, 
which is a tributary of the Volga, with the Pechora, 
thus connecting the Arctic Ocean with the south and 
forming part of a unified system between the south 
and the Baltic via the River Sheksva, the Belaya Lake, 
the River Kovzha, the Onega Lake, the Svir River, 
and the Ladoga Lake. The new Volga Canal will also 
be connected with Moscow, thus placing the capital in 
communication with a large network of waterways. 
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STEEL CASTINGS.* 
By Dr. W. H. HatFievp. 

THE object of these interchange papers is that of 
endeavouring to obtain some comparison as regards 
the outlook, methods and results of practice in our 
respective countries. The author’s very interesting and 
pleasant experiences during visits to the United States 
of America, caused him to accept with much apprecia- 
tion the invitation to present this paper. 

Our foundries in Great Britain are fortunate in 
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known and appreciated that if everything is sub- 
ordinated to the production of a perfect steel ingot, 
i.e., simplicity in design of mould and feeder head, 
control of casting temperature, speed of teeming, not 
to mention the provision of perfectly “* killed” liquid 
steel, even so, perfection is difficult of attainment. 
When, therefore, the designer sits down in his drawing 
office and presumes to prepare drawings of the finished 
shapes in which the steel has to do service, and then 
expects the foundrymen to cast these parts into their 
final shapes, he can only be saved from trouble by the 





several respects. We have highly-skilled workmen 
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Fig. 4. 


with long traditions in the trade, and we have an excel- 
lent supply of shrewd and practical managers and fore- 
men. The demands upon our foundries differ in 
measure from the demands upon many of your own 
foundries, principally in the greater diversity of design 
of casting and the larger number of oddment orders, 
which factors call for great skill and resource on the 
part of our staff and workmen. An individual foundry 
is frequently called upon to produce a wide range of 
castings; castings for turbine construction, railway 
castings, dredging plant, ships’ castings, castings for 
«gricultural machinery, for chemical plant, pump and | 
valve parts, not to mention the vast range of general] 
engineering castings. Such a wide range demands the 
use of many different steels with necessary metallurgical 
and metallographic knowledge on the part of the} 
management. The art of making steel castings has 
reached a very high standard. It is, of course, well 


_* Interchange paper from the Institute of British 
Fy yundrymen to the American Foundrymen’s Association, 
tread before the International Foundry Congress, Phila- 
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MANGANESE-STEEL DREDGER-BUCKET AFTER SECTIONING. 


art of the foundryman. The designer always asks 
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much of the foundryman and 
sometimes asks too much. 
No one should presume to 
design steel castings unless 
he has had adequate foun- 
dry experience. However, 
whatever the complexity of 
design or changes in section 
there may be in the casting 
required, the foundryman 
is expected to and usually 
does produce a reasonably 
good casting by arranging 
the suitable number and 
form and position of gates 
and feeders, suitable position 
of mould, and the correct 
nature and condition of the 
refractories used for mould 
and cores. 

Research.—The need for 
research in steel founding 
ha8 long been appreciated in Great Britain and the 
larger companies have their own research laboratories ; 
the Brown-Firth Research Laboratories which the 
author has the pleasure of directing, having been in 
full operation as long ago as 1908. Of later years, how- 
ever, co-operation in problems affecting the whole 
industry has developed, and for some few years now, 
the Steel Castings Committee, a technical committee 
of the British Federation of Iron and Steel Manufac- 
turers, has been doing very useful work, its first report 
having been issued in 1933, when it was presented at 
the annual meeting of the Iron and Steel Institute. 
Whilst the steel founder is very successful in most 
instances, it is appreciated that his practice is even yet 
necessarily based upon an empirical handling of a 
large number of acquired data in the light of practical 
experience in the foundry. One interesting problem 
as yet unsolved is the apparent fact that fluidity would 
at times appear to be influenced by the physical 
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true viscosity of molten steels has not been ascertained. 
The effect of methods of deoxidation and of the oxygen 
content are now being studied in a promising manner, 
both at Sheffield University and at the National 
Physical Laboratory. Invaluable work is proceeding 
on behalf of the Steel Castings Committee at Woolwich 
Research Laboratories on the strength of steel sub- 
sequent to freezing. The properties and applications 
of various refractory materials as moulding material 
is now having attention on lines not hitherto at- 
tempted. In this short paper, however, the author 

















chemistry of steelmaking and be, in measure, indepen- 
dent of actual temperature. No adequate means of 
determining fluidity against an absolute standard have 
yet been devised. whilst the effect of temperature on the 





can best deal with present steel founding practice. 
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Manufacture of the Steel—Whilst the open-hearth 
process is used, particularly for the larger castings, the 
electric processes are being extensively applied, parti- 
cularly for the smaller castings. Considerable tonnage 
is also being produced from small converters. As re- 
gards the smallest of castings, the crucible process is 
still regarded as effective. The process employed is 
largely determined by the composition of the steel and 
the nature of the castings. Except to state that, what- 
ever the process, the steel must be of the dead-killed 
or piping type, it is unnecessary to deal further with 
that aspect of the question. 

Sands.—The essential properties required are re- 
fractoriness and porosity. As regards preparation, 
correct grading and control of moisture content are 
essential. Systematic handling is the only means of 
ensuring consistent results, which demand uniform 
qualities both chemically and mechanically. The use 
of a suitable proportion of old sand is not only feasible, 
but very satisfactory and economical, but the practice 
in this respect must be, and is, carefully planned and 
recorded. From this point of view, a foundry working 
on repetition work, producing large quantities of cast- 
ings to a particular pattern, has a great advantage, 
since the preparation of the sand can be systematised 
on a much simpler scheme, than in a foundry which 
produces castings of miscellaneous types. At the same 
time the foundry of the latter type has greater facilities 
for studying the response of different mixtures to the 
varying factors, and is, therefore, better able to make 
a suitable selection when a new type of casting is to be 
made. Permeability and strength data are given in 
various publications and need not be discussed here. 
Whilst such data are of great value, it is necessary in 
all cases to obtain direct practical experience as to the 
suitability of any moulding material for particular 
purposes. The variables in castings, which affect the 
properties required in the sand, are such items as deep 
or shallow moulds, moulds with large surface area in 
the upper portions, simple or intricate form of mould, 
moulds for light or heavy sections, as well as the 
quality of steel to be cast. Light castings can usually 
be satisfactorily made in a naturally bonded sand, 
such as Yorkshire or Belgian yellow sand. The re- 
sulting floor sand is satisfactorily reconditioned and 
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added in substantial proportions, say, 20 per cent. to | 
40 per cent., according to the work on hand. The 
influence of the type of steel used for the castings, on 
the requirements, is illustrated by comparing ordinary 
mild steel either with high-manganese steel or high- 
chromium steel. Manganese steel has a great erosive 
action and flows easily, whilst chromium steels tend 
to be somewhat sluggish. 

Cores.—Cores must have the property of readily 
collapsing after the steel is solid, as otherwise pulling 
stresses are set up by the contraction in the metal 
around them immediately after freezing. Mild steel 
solidifies quickly, and the collapse of the core due to 
contraction must take place without delay if hot pulls 
are to be prevented. Silica sand of medium grain, 
bonded with a suitable oil, serves well for this purpose, | 
but the degree of baking requires careful control. Some | 
stiffening of the core to help it to retain its shape may | 
be necessary in some cases, and an addition of resin | 
to the mix may be employed for this purpose. 

Moulding.—The moulders’ art is the determining 
factor in obtaining consistently good castings. Long 
years of careful training are necessary in the cast of 
moulders and many of them have an astonishing intui- | 
tion based upon long practical experience and observa- | 
tion. It is particularly important to reproduce the | 
correct degree of ramming. Whilst for repetition work, 
machine moulding, properly controlled, eliminates 
some of the variables due to the human element, the 
special type of steel foundry work with which the 
author is chiefly connected does not lend itself to any 
great degree to mass production by machine methods. 
The planning as regards fixing of cores and geovision | 
for venting should be done jointly by those responsible | 
for the different phases of the work. Free passage of | 
air expelled from the sand by expansion effects must | 
obviously be provided in an outward direction. The 
permeability of the backing sand is as important as 
that of the facing sand. This is obviously a special 
necessity in green-sand work, owing to the heavier | 
generation of steam. The correct use of brackets calls 
for discrimination, and should be decided beforehand | 
with full appreciation of the features of the particular | 
casting, and the same remarks apply with equal force to 
core-irons, | 

The strength of the mould and mould-box becomes | 
increasingly important when dealing with castings 
having large vertical dimensions. The “‘ ferrostatic ” 
pressure due to the head of fluid metal, being nearly | 
eight times that of an identical head of water, quickly 
reaches serious values. With large castings, and 
castings of tubular shape, it is not uncommon to have 
a depth of 30 ft. of metal involved, whilst in the case of 
castings of large horizontal projected area, although 
the fluid pressure per unit area may be not unduly 
large, the total upward pressure on the mould covers 
reaches colossal values and demands heavy weighting 
suitably distributed ; obviously, any movement in the 
parts of the mould during casting readily wrecks a 
costly casting. Perhaps the most serious question in 
the foundry in the production of sound castings is that 
of satisfactorily arranging for free contraction during 
cooling, particularly in the early stages just after cast- 
ing. There are two separate factors entering into the 
phenomenon of * pulled ” castings: (1) the strength of 
the refractories, the natural thermal contraction of 
which is almost negligible in comparison with that of 
the steel, and which are generally still heating up and 
expanding whilst the steel is solidifying and contract- 
ing; (2) the unequal cooling of the casting causing 
some parts to be contracting much in advance of others 
which may be at a more tender stage as regards 
temperature. 


Whilst item (1) is !argely a question of the correct 
choice of sands, item (2) brings in the question of design 
of the casting itself. The amount of contraction of 
large steel castings is very substantial. A usual 
allowance for carbon-steel castings is from 5 in. to 
*y in. per foot, and this leads to an amount on a ship's 
casting—say, on stem pieces or stern frames from 30 ft. 
to 40 ft. in length—of approaching 8 in. It is necessary 
in such cases so to construct the mould that it can be 
liberated at different stages to prevent it from pulling 
itself to The most vulnerable positions are 
those which are last to coo', such as thick portions or 
the junctions of cross ribs. The practice of adding thin 
brackets to protect such positions is successful in some 
cases, but, as already mentioned, this requires judicious 
application, as, if overdone, it may be the cause of 
trouble instead ofa cure. The use of chills to accelerate 
the cooling of certain portions of the casting is advan- 
tageous in many cases, but like the use of brackets, 
requires careful judgment in itsapplication. As regards 
the later period during cooling, it is a curious fact that 
cracks appear liable to develop at a temperature not 
far removed from the “ blue-brittle” range, say, 
300 deg. C., in plain carbon steel. These are clearly 
due to the production of internal stress brought about 


pieces 





by differential cooling of the mass, and whereas the | 


material down to a temperature of a dull-red heat 
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STAINLESS-STEEL PELTON-WHEEL 
BucKET. 


Fig. 6. 


say, 500 deg. C. to 550 deg. C.—has some capacity for 
yielding under such stresses, this yielding property is 
known to be present to a much smaller degree round 
about 300 deg. C., or at lower temperatures, and this 
presumably accounts for the apparent critical nature 
of the “blue” range of temperature. For special 
qualities of steel, this critical range may occur at higher 
temperatures. A suitable control of cooling conditions, 
and correct interposition heat-treatment, is the 
method generally employed to overcome the danger of 
‘cold” cracks. Frequently much can be done by 
small modifications in design to reduce both hot- 
pulling and cold-cracking dangers. 

Feeder Heads.—The suitable form and size of feeder 
heads are best appreciated by sectioning examples of 
different types. Several cases are indicated later in 
the paper. In addition to having sufficient “‘ body ” 
of metal, they must be such that the central pipe or 
cavity which forms in them does not extend into the 
actual casting. Long thin heads fail in this way, and 
actually bring added weakness by freezing across near 
the outside, and thus causing a deep-seated inner and 
discontinuous pipe. It will be appreciated that in a 
steel ingot, in which conditions are favourable, a reason- 
able weight of feeding head is very necessary. In steel 
castings even as much as 40 per cent. to 50 per cent. | 
weight of feeding heads may be necessary according to| 

| 


of 





the form of casting. As soon as possible after stripping, 
loose sand should be removed from the casting and it 
should be placed in the annealing furnace. 
Examples of Castings.—The state of the “ art” 
best be judged by sectioning a variety of castings. 
castings examined have been taken from the steel 
foundry operated by the company with which the 
author is associated, and in each case it must be said | 
that the production is the result of considerable experi- 
ence on the part of the foundry staff and operatives. 
Impellers are difficult castings to make, but in Fig. 1, 
on page 511, is shown a 2-ft. 6-in. impeller, cast in 
stainless steel and also, in Fig. 2, a view after sectioning ; 
the feeding has been successfully accomplished. In 
Fig. 3 is shown a 7}-ton cast mild-steel vessel after 
sectioning transversely at a point about one-third of its 
length. In Fig. 7 is seen the result of sectioning a 
0: 40 per cent. carbon rotary cast-steel gear-wheel blank, 
a particularly difficult job to cast sound. Figs. 5 and 6 
represent a stainless-steel Pelton-wheel bucket before 
and after sectioning. In this case the changes in section 
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Section oF GEAR-WHEKL BLANK. 


Fie. 7. 
shrinkage effects obtained in 13 per cent. manganese- 
steel dredger-bucket practice, after testing and sec- 
tioning. : 

(To be continued). 








APPLICATIONS OF THALLIUM. 


A RECENT announcement that large quantities of 
thallium compounds will shortly be available from the 
operations of the Société Anonyme de la Vieille- 
Montagne in Belgium has resulted in much inquiry 
as to the present position and future possibilities of this 
metal and its compounds, in industry. Like arsenic, 
the element is found in the flue dust from the roasting 
of sulphide ores, particularly iron pyrites in sulphuric- 
acid manufacture, Crookes discovering it in the flue- 
dust deposit by use of the spectroscope. This source 
was not great until the Belgian concern took up the 
wider development of what had been regarded as a 
rare element ; and the near future will prove interesting 
in deciding whether thallium is to prove saleable in 
the form of alloys, or whether it is to become like 
arsenic, available in larger quantities than those 
demanded for medicinal preparations, pigments, and 
poisonous exterminators for pests. 


The Belgian concern is to recover the element from 
the flue dusts obtained in roasting operations from 
lead and zinc manufacture, and it is certain that when 
the market has been fully developed and new uses 
introduced, American supplies will also come from 
similar sources. If Belgium be regarded as a fore- 
runner in commercial enterprise in Europe, the United 
States Bureau of Mines claims the credit for investiga- 
ting and summarising all the outlets for thallium up 
to 1932. According to the survey published by the 
Bureau, the $ per cent. of thallium in the flue dust of 
sulphuric acid plants, together with a smaller produc- 
tion as a by-product in the manufacture of cadmium, 
represents the whole of the sources in that country. 
After reduction of the flue dust from any source, the 
metal obtained has little possibilities of use in itself, 
since it is a soft, heavy product which readily undergoes 
oxidation in air. Its alloys, however, have appeared 
in the form of special fuses for electrical work, par- 
ticularly the alloys with lead, which have higher 





presented a most difficult task from the point of view 
of overcoming local shrinkage defects. In Fig. 4 will 


melting-points than either metal. With 8 parts ol 
thallium, 72 of lead, 15 of antimony and 5 of tin, a 


be found reproduced an indication of the freedom from | bearing metal is obtained which is claimed to be 























Nov. 9, 1934.] _ 


ENGINEERING. 





513 














superior to the tin-base metals. Alloys of thallium, 
lead, and tin are stated to be suitable in many 
ways for the electro-deposition of resistant coatings. 
Recently, Fink and Conard in 
tained fine-grained adherent deposits of lead-thallium 
alloys by the electrolysis of perchlorate solutions 
containing 30 parts thallium to 5 parts lead and free 
perchloric acid. This alloy contains the lowest propor- 
tion of thallium which will confer very marked acid- 
resisting properties ; too high a proportion of thallium 
gives a poor cathode deposit. Alloys with silver are 
protected in one British patent for use in certain 
resistant surfaces, while when added to mercury to 
a maximum of 84 per cent. a thermometric fluid is 
obtained for use down to — 60 deg. 

Compounds other than simple salts of thallium have 
found useful applications. The use of thallium ben- 
zylate, the ethyl compound, the phenyl-ethylate, and 
similar organic derivatives as anti-knock ggents in the 
internal-combustion engine are cases in point, this 
application emphasising the similarity between thallium 
and lead. The oxysulphide is claimed to be superior 
to selenium in the photo-electric cell, the ‘‘ Thalofide ” 
cell giving a fall in resistance of one-half on exposure 
to one-quarter of a foot-candle. An increased refractive 
index of optical glass by inclusion of thallium in the 


America have ob- | 





long and so deservedly held the field as a combined 
structural and insulating material, despite its well- 
known drawbacks in respect of fire, movement and decay. 

Research along the lines of (a) has led, among 
other things, to various improved forms of cavity 
wall,* floor and roof design, embodying our latest 
knowledge regarding thermal phenomena. In parti- 
cular, the most efficient use of existing materials for 
the exclusion of solar radiation is more fully understood 
than formerly. The increasing demand for cold- 
storage accommodation, both ashore and afloat, for 
the preservation of foodstuffs, has largely influenced 
the trend of development as regards (6). Both lines 
of advance have been very fully covered during recent 
years by members of this Association and others. 

The author proposes to deal very briefly with the 
third and latest method of approach, namely, through 
the use of materials having a substantially wider range 
of functions than we are accustomed to expect from 
the traditional elements. For the sake of brevity, 
he will confine his remarks to buildings for human 


|tive products, leaving many others of equal merit 
perforce unmentioned. It is pertinent to inquire first 
what elements of a modern building most require 
insulating treatment, and here the evidence of the 





| occupation, and to a very limited number of representa- | 


| has a thermal resistance of only 2-1 dry, and 1-8 with 
| the outer leaf thoroughly damp (i.e., assuming its coeffi- 
| cient of thermal conductivity to lie midway between 6 
and 16 B.Th.U. persq. ft. perinch per deg. F. perhour) 
| that is, well belew our agreed standard. Incidentally, 
the use of the newer cellular type of clay brick in both 
|leaves will add between 0-1 and 0-3 to the above 
figures ; but this still leaves something to be desired 
|under damp winter conditions. The less said about 
the ordinary glass window the better; its thermal 
| resistance, apart from surface effects, is almost nil, 
as anyone can testify who has sat near one for 
| any length of time during cold weather. Fortunately, 
| the established practice of hanging heavy curtains over 
|living-room windows in winter has prevented this 
problem from assuming the same degree of urgency as 
that of the unprotected wall surfaces.* The fitting of 
| double windows, which results in thermal resistances of 
the order of 1-3, has hitherto been regarded as too 
| expensive for ordinary dwelling houses in this country, 
| though it may eventually become standard practice. 
But the window, and to a less extent the normal 
| wooden door, have a more serious charge than this to 
|answer, for together they form the most prolific 
|source of cold draughts. An obvious, though poss- 
|ibly unscientific criterion for these, from our present 


melt, and the manufacture of yellow and bronze-tinted | average occupant may prove useful to us. This indivi- | point of view, would be that infiltration from windows 
glasses, are examples of applications which are possible | dual has informed us, through the experts, that bis |and doors should not exceed the minimum necessary 
even with the present somewhat high price of thallium. | comfort depends largely on his rate of loss of heat by | for ventilation, say, one change of air per hour. Many 


The United States Bureau of Mines has not only |radiation, convection and evaporation.t The last | rooms appear to allow of an infiltration of fully this 
amount through the actual material of walls, floor and 
ceiling, obviously without noticeable draught, so that 
|in the absence of actual experiments correlating 
| air leakage with discomfort, this appears to be a con- 
| venient minimum to aim at. Actually, three to four 
| times this quantity leaks through the ordinary wooden 
| window and door, assuming, for example, 40 lineal feet of 
| total perimeter for a room 12 ft. by 15 ft. by 9ft. high. 
Judged, then, by the simple criterion of internal 
|comnfort, the present type of wall and window are 
|revealed as being definitely below the standard of 
|the remaining elements of the normal living room. 
| What has modern building science got te say about it ? 

As regards external walls, Figs. 2 and 3 show 
one way in which the problem is being tackled. Here 
a 3-in. or 4-in. block, made from calcium sulphate in 
the form of the minera] anhydrite, to which a cellular 
structure has been given by a special process, is used 
in lieu of brick for the inner leaf of a cavity wall, 
taking norma] domestic floor and roof loads where 
necessary. Of the illustrations mentioned, Fig. 2 is 
a section through an anhydrite block and Fig. 3 shows 
its surface appearance. These blocks, known as 
Pioneer building blocks, are manufactured by Messrs. 
Casebourne and Company (1926), Limited, a sub- 
| sidiary company of Messrs. Imperial Chemical Indus- 
tires, Limited, at Billingham-on-Tees. The cost of 
this form of construction is little or no greater than 
that of the normal cavity brick wall. While the 
thermal resistance of this materia] is not of the same 
| order as that of cork or similar non-structural insulating 
|media, the use of the latter is usually regarded as 
| prohibitively expensive for ordinary house construc- 
|tion. Furthermore, being unable to stand alone 
without support, such materials need to be fixed 
solidly to some other form of construction, whereas 
|a genuinely structural insulating material, though of 
| lower insulating value in itself, can interpose a further 
1-0 unit to 1-5 units of thermal resistance by the 
provision of an air gap between itself and the re- 
| mainder of the wall construction. Fig. 4 shows the 
|method of using cellular anhydrite blocks in house 


surveyed the uses, but has adopted solutions of thallium 
compounds in its laboratory for mineralogical analysis. 
A further resemblance to the two metals with which it 
is associated, namely, lead and cadmium, is in the 
value of its derivatives to the pigments industry. 
Until the new sources are fully developed and methods 
of extraction have so improved that prices drop appre- 
ciably, however, any applications in large quantities in 
this direction are not expected, although the 50 per 
cent. fall in price during the last few years is a favourable 
sign. It is as insecticidals, fungicidals, and pest 
exterminators that thallium compounds will probably 
find their greatest outlets in the present developments. 
Both the sulphate and the chloride of thallium have 
now appeared, the former in particular being admixed 
with starch, glycerine, corn syrup, &c., in order to 
exterminate rats and field mice in the United States. 
While it resembles arsenic in being pwisonous to human 
beings and requires care in usage, its presence is not 
suspected by vermin. 

In the textile industry there may be found some 
outlet as an anti-mildew agent, an American patent 
claiming not only protection of fabrics, but also of 
wood and leather. Thallous chloride is both an alter- 
native to the sulphate in this direction and also a 
“ getter” in certain types of tungsten lamps, that is, 
the element serves to eliminate the last traces of gas 
within the bulb. The nitrate and the oxide have now 
appeared in the list of modern catalysts, particularly in 
the hydrogenation of lignite under pressure; in this 
case the advantage lies in the smaller amount of carbon 
residue left after the action, recent figures showing 
that with thallous nitrate incorporated, only 18-8 per 
cent. carbon in place of 39-7 per cent. remained. 
Thallium-lead alloys will soon be finding outlets com- 
parable to the adoption of tellurium-lead alloys; but 
the metal itself, although of specific gravity, hardness, 
and other physical properties comparing very closely 
to those of lead, seems most likely to remain a curiosity 
so far as industry is concerned. 








named can be neglected in a temperate climate such as 
ours, though it may become important under more 
extreme climatic conditions.{ The first and second can 
be regulated by normal heating devices, unless (1) the 
surfaces of the room are maintained at too low a 
temperature, thus inducing excessive radiation loss ; 
and (2) excessive leakage allows cold draughts to enter 
from the outside, causing undue convection losses. 
What then are the criteria which govern these two 
latter conditions ? As regards the first, let us assume 
that under the coldest sustained conditions outside, 
the inside surface temperature should not be more 
than 15 deg. F. below that of the occupants’ clothing, 
which we may take at 75 deg. F.§ Taking a minimum 
sustained outside temperature of 27 deg. F., together 
with a minimum drop of 3 deg. F. from outside surface 
to outside air, it follows that there must be a drop 
of 30 deg. F. through the wall itself, in order to satisfy 
our previous condition. Now let us assume the 
coefficient of heat transfer from the interior to the 
inside surface of the wall to be in the order of 1-0 
B.Th.U. per square foot per deg. F. per hour, of which 
about half would probably represent radiation transfer.|| 
This implies an approximate total heat transfer of 
10 B.Th.U. per square foot per hour from inside the 
room, assuming an average inside air temperature of 
65 deg. F. For the wall to transmit this amount of 
heat with a temperature difference of 30 deg. F. 
between its two faces, its coefficient of thermal con- 
ductivity should not exceed 0-33 B.Th.U. per square 
foot per deg. F. per hour, i.e., its “‘ thermal resistance ” 
(defined as the number of hours required for the trans- 
mission of 1 B.Th.U. per square foot when the tempera- 
ture difference between the surfaces is 1 deg. F.) should 
not be less than 3-0 units. As the conditions outlined 
| abeve are fairly rigorous for this country, an external 
wall or roof which fulfils them is entitled to be called 
good. Under the less rigorous conditions which hold 
for floors and internal walls, a figure of 2-5 would be 
| roughly equivalent. Fig. 1, page 514, is an alignment 
| chart from which these relationships can be obtained, 
jadapted from a chart in Building Research Report 
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AND THE THERMAL INSULATION 
OF BUILDINGS.* 


By A. H. Dovetas, M.C., M.A., A.M.Inst.C.E. 


j}and Mr. A. F. Dufton, M.A. 

Judged by this rather arbitrary standard, based on 
|the average performance of present day single-point 
| heating systems, where do the traditional types of wall, 
| floor and roof stand? The sloping slate or tiled roof 


background. To return to the cavity wall with 
cellular anhydrite inner leaf, its thermal resistance in a 
| dry condition is 2-8 units using a 3-in. block, and 3-4 
with a 4-in. block (assuming an average value of 
1-8 B.Th.U. units for the thermal conductivity of the 


Tue problem of the heat insulation of buildings | with attic and lath ceiling below it, comes out well | material, corresponding to a density of 55 lb. to 60 Ib. 


is essentially a modern one. 


The use of ample thick- | above the average with a thermal resistance of 2-8 | per cub. ft.), as compared with 2-1 for the standard 





nesses of traditional materials, coupled with the less lunits. The addition of an attic floor raises it to 4-7 | 11-in. cavity wall. With damp outer leaf, these values 
exacting standards of comfort then tolerated, and the | ynits; the commoner half-boarded attic would give | will be roughly 0-3 lower all round. It will be seen, 
absence of any industrial demand for exclusion of heat | jt an overall figure of the order of 3-5. The normal | therefore, that the use of this material enables the 
or cold, combined to relegate it to a position of minor | timber floor, with carpet or linoleum cover, works out |external wall to be brought up to the desired level of 
importance in earlier times. Apart from the fact that | at 2-5 to 2-6—also a very satisfactory figure. The thermal insulation at little or no extra cost. The 
the extravagant use of material possessing a consider- | normal 11-in. cavity brick wall, on the other hand, | blocks themselves are cast by pouring an expanding 
= aggregate heat capacity would not suitourmodern| ____ f y ; Boks: |mix of ground anhydrite into precision moulds, and 
demand for relatively rapid temperature changes, | ty : . |afterwards trimming to shape along the top edges. 
economic considerations preclude any return to this | ee enn Soe ae Re (Building |No aggregate or filler is ant in the yuocees This 
rough and ready method of insulation. A solution | Sasnechh Board Special Report No. 7 1923) ? © | method of manufacture makes it possible to produce 
must, therefore, be found in one of the following! + The Equivalent Temperature of a Room and its | blocks of unusual accuracy and uniformity. Physically 

: quit empe e of a y y y' y> 
directions: (a) by new methods of design; (b) by | Measurement, by A. F. Dufton, M.A., D.I.C. (Building | the material represents a definite move away from a 
the use of highly insulating non-structural materials | Research Technical Paper No. 13, 1932); Building | hard, vitreous structure, towards one which is capable 
in conjunction with traditional structural elements ; | Research Station Annua tof Bul for 1930 and 1931. |of reproducing some, at least, of the advantages of 
(c) by the development of new forms of structural! + Mechanical Equipment of Buildings. Vol.1. © Heat- | timber. Thus it can be sawn with about the same 
unit. The guiding principle here might well be to ing one ere ae L. A. Harding, B.S., M.E., and facility, and also chased in various ways with saw 
include some or all of the virtues, whilst avoiding some | ““", jp, teneing of | : aret Fishenden, D.Sc., 


te : The Heati Rooms, by M 
or all of the defects, of building timber, which has so | 7, Ynst.P., mer tf E. Willgress, Se., A.R.C.Se. (Fuel 





* Investigation of Various Factors Affecting the Heating 
of Rooms with Direct Steam Radiators (Bulletin No. 223 
University of 











Research Board Technical 4 No. 12, 1925.) 
fargaret Fishenden, D.Sc.,|of Engineering Experiment Station, 
Illinois, 1931). 


* Paper read before Sub-Section AG of the British 
Association at Aberdeen, on Monday, September 10, 1934. 


| Heat Transmission, by 
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and chisel. It can also be nailed and screwed to take 
light fittings ; 
a proportion of somewhat denser blocks can be pro- 
vided, or alternatively Rawliplugs can be used in 
conjunction with the standard-density block. By 
the use of suitable types of steel-strip reinforcement in 
the horizontal joints, extra beam strength can be 
given to walls and partitions where required. 


\ further point of similarity between the cellular | 


anhydrite material and timber is that both can be 
erected in a virtually dry condition, as contrasted 
with brickwork, which miy contain up to 10 per cent. 
or more of moisture during its early life, due to the 
combined effects of soaking of bricks, volume of wet 
jointing used, and thickness of two-coat plastering 
necessitated by the roughness of the brickwork finish. 
In the case of the anhydrite blocks, soaking is not 
required, the volume of jointing material is much 


reduced, and a thin single-coat plaster finish is standard | 
| a stage further by the production of planks 2 in. thick 
| by 15 in. wide, in lengths up to 10 ft., reinforced with 


It is perhaps worth recording that this 
by workmen 


practice. 
contrast was freely commented upon 


engaged on one particular house during the winter | 


months, before any windows had been fitted. The 
latter circumstance suggests that the observed differ- 
ence in the men’s feeling of comfort was due to the 
variation in the extent of radiation loss to the dry 
ind damp surfaces, respectively. A thoroughly damp 


Use or Anuyprite Biocks 1x Housr Construction. 


for heavier fittings in known positions, | 


Fie. 5. 


cavity brick wall can drop to a minimum of 1-5 units | 
of thermal resistance, as compared with a minimum | 
of 2-5 units for the composite brick and anhydrite 
wall used in the house in question. The discomfort 
of living in a newly-built brick house is a common 
experience, and has hitherto been regarded as a 
necessary evil. The evidence now available, however, 
seems to show that mineral units can be produced 
which approximate to the same standard of dry con- | 
struction as the traditional timber element. It need | 
hardly be added that the foregoing remarks in regard 
to brickwork as an interior domestic finish, are not | 
intended in any way as a general criticism of a product 
which will probably continue, for a long time to come, | 
to overshadow all others for external use, due to its | 
unique combination of esthetic, economic and physical 
properties. 

In America, the structural use of calcium sulphate— | 
this time in the form of gypsum—has been advanced | 


light-gauge steel in several different ways depending | 
on the use to which they are to be put. These planks, | 
known as Gypsteel planks and manufactured by | 
the Structural Gypsum Corporation, of New York, | 


}are produced by a unit moulding process, using a fast- 


setting gypsum plaster which normally contains a 


|} as against 0-7 to 0-8 for 44-in. brickwork. 


House Buitt ENTIRELY oF Gypsum UNITs. 


small proportion of fibrous filler. For various reasons, 


| these units have not hitherto been used extensively 


for walling treatments—mainly, perhaps, owing to the 
degree to which timber is still employed for this 
purpose in ordinary house construction on the American 
continent. The greatest sale has, so far, been for 
factory roofing and flooring. Logically, however, it 
seems to be only a matter of time until structural 
units of this nature are in widespread use for walling 
work, both weight-bearing and otherwise. In fact, 
Fig. 5 shows that it is possible to construct a whole 
house of reinforced gypsum units, even to the rafters, 
though this is perhaps looking ahead of immediate 
commercial developments. It is interesting to note 
that the planks and allied units are handled almost 
exclusively by joiners, who appear to take kindly to 
this particular form of “ mineral timber.” The 2-in. 
planks are stated to possess a thermal resistance of 
approximately 1-2 (C is given as 1-66 B.Th.U. units), 
As, how- 
ever, the improvement on a standard Il-in. cavity 
brick wall due to their substitution for the plastered 
brick inner leaf, would only be 0-2 to 0-3, their use 
for this particular purpose is not at the moment 5° 
clearly marked out as for flooring and roofing work, 
where their merits have been fully proved on the 
American continent. Fig. 6 shows a typical flooring 
contract carried out with reinforced gypsum planks. 
It should be noted that the end joints are independent 
of the support of the joists. Both of the materials 
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mentioned in the preceding remarks, in common with 
most forms of thermal insulation, owe their thermal 
efficiency to the possession of a more or less uniform 
cellular structure, which serves to bring to a simul- 
taneous minimum the amount of heat transmitted by 
conduction, radiation and convection. 

Let us now turn to a very brief consideration of the 
problem of window and door leakage. For this purpose 
we shall take, as a typical example, a room measuring 
12 ft. by 15 ft. by 9 ft. high, 7.e., 1,600 cub. ft. in 
volume, with one window and one interior door, each 
possessing a perimeter of approximately 20 lineal feet. 
We shall assume also an outside wind velocity of 
20 m.p.h., and an inside velocity of 5 m.p.h., as repre- 
senting the maximum sustained conditions to be dealt 
with. Despite the numerous experiments which have 
been carried out with different types of window,* it 
would be unreasonable to expect any great measure of 
consistency in the results obtained. The figures given 
below represent the average results with sufficient accu- 
racy for present purposes. (1) The normal infiltration 
through wall, floor and ceiling material (assuming at 
least one external wall) amounts to a total of the 
order of one change of air per hour, with a maximum 
local value of about 8 cub. ft. of air per square foot of 
area per hour in the most exposed position. (2) Leak- 
age through normal wood window and door construc- 
tion (assuming an average clearance of } in. to ¥ in.) 
amounts to approximately 200 cub. ft. per lineal ft. of 
perimeter per hour for the window, and 40 cub. ft. for | 
an inside door. Thus the former will account for some | 
4,000 cub. ft., and the latter for 800 cub. ft., a total of | 
approximately three changes of air per hour. Of the 


“60 
Infiltration in Gubic Feet per Hour per Foot Perimeter of 
Movable Po 
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|gaps between frame and wail, and the remainder to 


clearance between sash and frame. (3) Figs. 7 and 8 
show the results of a number of experiments carried out 
on an American type of residential steel casement 
window.* It will be seen that leakage between sash and 
frame for the average clearance obtained in practice, is 
of the order of 70 cub. ft. per lineal ft. per hour. Assum- 
ing no appreciable leakage to exist between frame and 
wall, this would give a total window leakage of 1,400 cub, 
ft. If door leakage be reduced in roughly the same pro- 
portion by suitable means, the desired minimum total of 
one change per hour due to air leakage will have been 
achieved. It is, of course, a fact that the steel window, 
as normally fitted, does not necessarily eliminate 
leakage between frame and wall, especially if a timber 
sub-frame be employed between the two, as is frequently 
done at present in this country. In this connection, 
however, it is of interest to note that a steel sub-frame 
is now being made which is designed to be built into 
the wall cavity during erection. This is known as 
the Cavity Sub-Frame, and is manufactured by Messrs. 
Henry Hope and Sons, Limited, of Birmingham. Fig. 9 
shows the operation of building one of these sub- 
frames into an ordinary 1l-in. cavity brick wall. In 
addition to the economies which the makers claim are 
introduced during construction by this design, it 
should serve very effectually to prevent leakage of air 
between frame and wall, a form of trouble which is 
only too common at present. This type of window 
lends itself well to use in conjunction with the 
composite brick and anhydrite cavity wall already 
described. 

The question of fuel economy has not been referred 





window leakage, about 15 per cent. is normally due to 
_ *“ Infiltration Tests,” by F. C. Houghten and C. c. | 
Schrader, Journal of A. 8S. H. and V. E., February, 1924, 
une, 1924, and January, 1925; ‘* Effect of Frame Caulking 
and Storm Windows on Infiltration Around and Through 
Windows,” by W. M. Richtmann and C. Braaty, Journal | 
of A.S.H. and V.E.., September, 1928. | 





to in this paper, as the author’s belief is that interior 


| comfort constitutes the more fundamental problem of 


the two. Thus, while a marked fuel saving will 
undoubtedly follow thermal improvement of walls, 
* “The Weathertightness of Rolled-Steel Windows,” by 
J. FE. Emswiler and W. C. Randall, Journal of A.S.H. and 
V. £., June, 1928. 
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doors and windows, the reverse is not the case, #.e., no 
amount of extra heating of the type normally available 
at present will make a room really comfortable which 
is wrongly constructed in these respects. This paper 
has dealt with two relative newcomers to the field of 
external wall construction in domestic and allied 
forms of architecture, namely, the mineral calcium 
sulphate in several of its forms, and light-gauge steel. 
Time alone will show to what extent they are to prove 
worthy successors to clay, stone and timber; but it 
may, perhaps, be said that present indications are not 
unpromising, whilst admitting to the full the virtues 
of the more traditional materials. Now that these 
newer materials are emerging into bulk use as contri- 
butory agents to home comfort, their future develop- 
ment becomes a matter of interest to us all. 








LANOLIN RUST PREVENTERS. 


Tue value of lanolin as a rust preventer is now well 
recognised on account of the work of the Department 
of Industrial and Scientific Research in 1924-25, the 
results of the preliminary tests being first given in 
ENGINEERING, vol. cxx, page 123 (1925). This 
work was followed up with the idea of arriving 
at a specification for suitable preparations. This 
investigation formed the subject of Engineering 
Research Special Report No. 12, on Lanolin Rust 
Preventers, published by H.M. Stationery Office in 
1929. When this report was made available, certain 
life tests on articles coated with lanolin were in progress, 
and on the completion of these, which extended over 
a period of five years, the results were given in Enar- 
NEERING, vol. cxxxiv, page 750 (1932). The Stationery 
Office has now re-issued Engineering Research Special 
Report No. 12 (H.M. Stationery Office, price 6d. net), in 
a revised second edition, incorporating all the previously 
published matter, together with the results of con- 
firmatory tests and additional recommendations. 

Crude lanolin, derived chiefly from washing water 
from wool cleaning, cost in 1924 as much as 42/. a 
ton. At that time a composition petroleum grease cost 
about 431. a ton. Since then the price of lanolin has 
been considerably reduced, and it now stands at about 
15l. a ton. It is thus, in addition to being highly 
efficient, relatively inexpensive; it is, moreover, a 
home product which could well replace an imported 
article. With a view to preventing any possibility of 
infection by anthrax of the workers using the substance, 
it is recommended that in the production of crude 
lanolin the alkaline mixture of water and grease 
should be raised to 212 deg. F, and kept at that 
temperature for half an hour. Practically all the 
material prepared from Australian and South African 
wools, which are very seldom affected with anthrax, 
is now treated in this manner. 

Exposure under test conditions of untreated plates 
has shown signs of rust attack in 24 hours, while 
about 48 days elapsed before signs of incipient failure 
of coatings of lanolin were manifested. The best 
materials failed in very small, widely distributed spots, 
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probably as a result of puncture of the covering 
protection by driven rain. After many preliminary 
tests, exposure to weather was adopted as the most 
satisfactory means of estimating the value of the 
coating, and ordinary bright machine bolts and nuts, 
as well as plates, were used as specimens. In such 
tests a solution of lanolin, or wool grease, proved very 
satisfactory ; petroleum grease, a varnish in a paraffin 
solvent, and a solution of bitumen in naphtha, all 
giving evidence of cracking after exposure for a few 
days, with the production of networks of rust lines 
on the metal. 

Crude lanolin applied in the form of a grease was 
fairly satisfactory, but it was much more so when 
deposited from solvents, such as benzene. The work 
showed that, beyond all question, crude lanolin so 
deposited from a suitable solvent was the best rust 
preventer tested. After much work to find a satis- 
factory solvent, it has been found that benzene is the 
most satisfactory, but this has been thought to be 
unsuitable on account of its marked toxicity. Fortu- 
nately, certain of the higher members of the benzene 
series are relatively free from these troubles, and white 
spirit and solvent naphtha may be considered to be 
satisfactory, providing efficient ventilation is ensured to 
prevent undue concentration of the vapours as the 
rust preventer dries. The mixtures recommended for 
application by brush, or for dipping, when the tempera- 
ture is not less than 62 deg. F., are obtained by dis- 
solving 7°8 lb. of lanolin in 1 gallon of white spirit, 
or 8-3 Ib. of lanolin in 1 gallon of solvent naphtha. 
Suitable eil-soluble dyes impart satisfactory celours to 
the material to ensure that it is applied without leaving 
untreated patches. Thinning is possible by means of 
spindle oil, and selutions so treated will prove satis- 
factory for articles kept in a dry store, though they 
are not suitable for those subjected to severe conditions 
of exposure. Wax hardened mixtures are unsatis- 
factory ; over a long period of time they were found 
not to withstand handling better than the plain 
mixtures. Complete specifications have now been 
drawn up for these lanolin rust preventers and are 
incorporated in the report. 








NEW COAL-SHIPPING STAITHS 
AT JARROW. 


Tue issue of Encrnerrine for January 8, 1932, 
contained an account of three engineering works 
which had been designed by Mr. R. F. Hindmarsh, 
M.Inst.C.E., the chief engineer of the Tyne Improve- 
ment Commission, to increase the facilities for hand- 
ling coal and grain at one of the leading ports of the 
country. These were the strengthening of the North 
Pier at Tynemouth, the erection of new cranes at 
the Albert Edward Dock, and the construction of a 
new staith at Northumberland Dock, Howden, on 
the north bank of the river. Further particulars 
of the equipment of this staith, which was capable of 
dealing with 500 tons of coal per hour, were given 
in our issue of December 30, 1932. 

We now understand from Mr. Hindmarsh that 
it has recently been decided to increase the facilities 
for shipping coal and coke on the south bank and that 
with this end in view the work of replacing the old 
Springwell staiths has actually been begun. The new 
staiths, which will be known as Jarrow Staiths, lie 
partly in Jarrow and partly in Hebburn, and are 
about five miles from the mouth of the Tyne. They 
will preferentially serve the group of collieries belonging 
to Messrs. John Bowes and Partners, Limited, and will 
consist of three shipping towers, the necessary connect- 
ing conveyors and ample siding accommodation for 
both full and empty wagons. The coal will be brought 
in by 20-ton or 10-ton bottom-discharge wagons, 
the contents of which will be discharged through three 
hoppers on to the same number of 42-in. belt conveyors, 
by which they will be taken a distance of some 
1,000 ft. to the associated shipping tower. The 
capacity of each conveyor and tower will be about 
500 tons per hour. The empty wagons will be raised 
a height of 25 ft. by a hoist and allowed torun back to 
the point of entry by gravity. Each tower is to be fitted 
with a 15-ton electrically operated jib crane for handling 
® Handcock anti-breaker, and curved jigging chutes, 
which will be actuated electrically or mechanically, 
are to installed to ensure an even flow of coal. 
The maximum height of delivery will be 65 ft. above 
high tide, or 80 ft. above low tide, with a maximum 
outreach of 60 ft. The towers will be erected on a 
1,306-ft. jetty built parallel to the river wall, and 
dredging will be carried out along the outer face of this 
structure to a depth of 25 ft. below low tide. Each 
tower will be controlled from a central cabin which 
will be connected to the teeming h ypper by loud- 
speaking telephones. . 

The plant has been designed by Mr. Hindmarsh, in 
association with Major E. H. Kirkup, chief mining 
engineer to Messrs. John Bowes and Partners, 
Limited. 
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Nors.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations 


of the London Metal Exchange for “ fine foreign” and “ standard” metal, respectively. 
for lead are for English metal, whilst those for spelter are for virgin metal. 
for steel plates and rails, and also for hematite and Cleveland pig-iron. 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 


The prices shown 
Middlesbrough prices are plotted 
The prices given in the case of 
The 
The price of quick- 


silver is per bottle, the contents of which vary from 70 lb. to 80 lb., and the price of tin-plates is per standard 


box, but in all other cases the prices are per ton. 


Each vertical line in the diagram represents a market day, 


and the horizontal lines represent 1/. each, except in the case of the diagram relating to tin-plates, in which 


they represent ls. each. 








CATALOGUES. 
Wire-Forming Machines.—Messrs. Heenan 
and Froude, Limited, of Worcester, have issued a publi- 
cation to call attention to the fact that they are the sole 
manufacturers and traders in the strip-blanking and 
wire-forming machinery previously dealt with by Messrs. 


Strip a nd 


James Ward (Worcester), Limited. The equipment is 
capable of producing an almost limitless range of shapes. 

Overground Disconnecting Boxes.—Messrs. W. T. 
Henley’s Telegraph Works Company, Limited, of 
Holborn-viaduct, London, E.C.1, have prepared a booklet 
on the electrical equipment, mechanical construction. 
and other features of their wide range of discon- 
necting boxes and box-type units. Complete informa- 
tion is provided regarding capacities and the design 
features of components. 

Lubrication.—A comprehensive catalogue dealing with 
the wide range of equipment for lubrication made by 
Messrs. Tecalemit, Limited, Great West-road, Brentford, 
Middlesex, has come to hand. It refers in particular to 
industrial uses, and illustrations of lubricators show 
applications to machine tools and small plant, and also 
to cranes, deck bridges, rolling-lift bridges, coal-cutters, 
conveyors and other plant. 

Tyre Inflators.—A portable motor-driven compressor 
unit for the inflation of large pneumatic tyres is 
described in a folder received from Messrs. B.E.N. 
Patents, Limited, of Gorst-road, Chase Estate, London, 
N.W.10. This is a high-duty machine fitted with a 
sensitive ball-relief valve, adjustable to operate at 
any outlet pressure up to 150 lb. per square inch. It 
can therefore also be employed for high-pressure grease 
guns, sprayers, &c. 

Twist-Drill Grinding Machine.—All particulars relating 
to the Asquith ball-bearing twist-drill grinding machine 
are given in a folder received from Messrs. William 
Asquith, Limited, Halifax. This has spindle and bearing 
adjustments, easily changed grinding wheel, effective 
guards, and a drill holder located to ensure that the 
drill point is easily seen. A scribing attachment is 
embodied to facilitate the checking of angles, and a 
point-thinning attachment is available. 





Mechanical-Handling Equipment.—Well-planned hand- 
ling schemes almost invariably result in the speeding-up 
of processes and the reduction of the number of men 
necessary for non-productive work. Messrs. Henry 
Simon, Limited, Cheadle Heath, Stockport, make every 
type of plant for this purpose. A catalogue illustrates 
examples, such as coal-handling plant, phosphate loaders 
for ships, post-office equipment and general installations 
in a variety of works. 

Ships’ Windows.—In a _ recently-issued catalogue, 
Messrs. Harelda, Limited, 55, Pall Mall, London, 8.W.1, 
= much useful information on a wide variety of 

ttings for ships’ windows, manufactured for them by 
Messrs. The Laycock Engineering Company, Victoria 
Works, Millhouses, Shetfield. The windows incorporate 
the characteristics of water-tightness and balance. The 
frames have galvanised-steecl parts where strength is 
necessary to prevent distortion, and bronze where 
exposed to the weather or used as working parts. 

Oil Engines.—A number of publications received from 
Messrs. The National Gas and Oil Engine Company, 
Limited, Ashton-under-Lyne, deal with various 
types of engines. These include heavy-oil engines, 
ranging from 120 b.h.p. to 320 b.h.p., engines for cinema 
generating sets, cold-starting engines of 10 b.h.p. to 
24 b.h.p., and marine-propulsion engines for small 
craft. ‘These publications were accompanied by a copy 
of the report of Mr. W. A. Tookey on a test he made 
of one of the firm’s 630 b.h.p. heavy-oil engines. The 
fuel consumption obtained at full load was 0-363 Ib 
per brake horse-power hour. 

Machine Tools.—Messrs. Burton, Griffiths and Com 
pany, Limited, Montgomery-street, Sparkbrook, Bir- 
mingham, 11, have issued two descriptive lists dealing 
respectively with Landis 6-in. and 10-in. plain hydraulic 
grinders, and the Landis air-sizing device. The former 
have been developed to make available to industry 
rapid-traverse machines of a flexible character, and are 
suitable for the mass production of parts. The a!" 
sizing device is used for automatic sizing in precision- 
grinding operations. It can be used for internal work, 
whether the hole is straight, tapered, splined, keywaye¢, 
interrupted, or blind. 








ww SY OS aS Oe 


we Se eS = & 


i ee ee) 








Nov. 16, 1934.] 


THE 





ENGINEERING. 


EXHIBITION.—iL 





MACHINE TOOL AND ENGINEERING 


In givimg some further account of new machine ; number of machines of foreign origin are dealt with ; paratively short machining times, require a frequent 
tools to @e seen at the Fifth Machine Tool and | than has been the case in former years; the reason | indexing of the spindle cylinder, and therefore very 
Engineering Exhibition mow open at Olympia, two|for this is that this year some of the restrictions 


comments may, perhaps, be made. 


In the first place | formerly attendant on the exhibition of imported tools 


we would point out thatin these articles no attempt | have been removed, and these are, consequently, 











Fac. 52. 


i } & i, Fae ie aaa 
"y Pulwes 
t i 





Four-SprinpLE Automatic; Messrs. H. Scutrre. 
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in. AvTomaTic Screw MacuiIne; Messrs. JoHN LANG AnD Sons, LIMITED. 


has been made to classify the machines rigidly in| more numerous ; thus, for instance, among the 
regard to type, as this would necessitate a list of all |exhibits of Messrs. A. C. Wickman, Limited, 


the se show n. 


Some of the exhibits have already |Coventry, are to be seen examples of four-spindle 


been described in these columns, while others embody | and six-spindle automatics made by Messrs. Alfred 
such modifications of standard manufactures as |H. Schiitte, Kéln-Deutz, Germany. One of these 


| 


might be expected from progressive firms ; it has been | machines, designated VB.22, is illustrated in Fig. 52, 
possible to describe only some of the entirely new lon this page. They are a special type of the 


machines or those embodying major alterations. 


| Schiitte multiple-spindle automatics, intended for 
In the second place, it will be noted that a larger |the production of parts which, owing to the com- 


short idle times, it being assumed that the parts are 
required in sufficiently large numbers to make good 
use of the high-production capacity of the machines. 
|The machine illustrated has four spindles and is 
| capable of taking round bars up to 22 mm. (0-87 in.) 
|in diameter. Its general design can be followed 
from the illustration, and it will be seen that the 
| base, which forms a tray for the chips and cutting 
| fluid carries the bed on substantial cabinet legs. The 
| headstock and speed box on the bed are connected 
by an overarm giving a rigid construction with 
‘negligible deflection. The machine is driven by a 
constant-speed motor through a multiple Vee-belt, 
|a multiple-plate clutch, operated by a hand lever 
|from either side of the machine, being included for 
| stopping and starting. The power is transmitted by 
gears in the speed box to a central shaft which 
| drives the work spindles in the headstock, 13 spindle 
|speeds, ranging from 350 r.p.m, to 2,780 r.p.m., 
| being obtained by means of hardened and ground 
change gears. The drive of the camshaft, which 
| controls the feed movement of the tools, is obtained 
|from the main shaft through a feed gear-box and 
|worm gearing. The return of the tools and the 
| feeding and chucking of the bars are performed at a 
| constant high speed. 
| The headstock accommodates the spindle cylinder, 
| which is indexed by combined Geneva cross and 
| star-wheel mechanism. The gears used in the latter 
|are hardened and ground, and the indexing time 
|is constant and independent of the work-spindle 
| speed. After being indexed, the spindle cylinder 
| is locked by a register bolt on one side and a locking 
bolt on the opposite side, the spindle cylinder being 
forced into the lower bearing of the headstock and 
held without chatter during working. The work 
| spindles are driven by hardened and ground spur 
| wheels from a central shaft, and they run in a 
| counter-clockwise direction looking towards the 
chucks, so that standard right-hand drills, reamers, 
&c., can be used. The spindles are of high-tensile 
steel and run in anti-friction bearings, end thrust, 
‘in both directions, being taken on _ ball-thrust 
| bearings. The main tool slide moves on hardened 
| ways on the bed and is steadied by an adjustable 
| bearing sliding along the overarm. Hand adjust- 
| ment is effected by a crank handle on the top of the 
| tool slide, which operates a pinion engaging with 
|a rack cut on the overarm when pushed in against 
|the action of a spring. The tool slide is moved to 
| and from the work by a cam on the lead cam drum, 
| the cam acting on a roller held in a holder with 
|screw adjustment, bolted to the lower side of the 
|tool slide. The travel of the latter is constant, but 
| the end position may be set to suit actual require- 
ments. A hardened tool block with clamping 
surfaces makes it possible to use additional tool 
holders, and the block may be swivelled to enable 
the tools on it to be used in all four positions. 
| High-speed drilling attachments may be used in all 
| positions and threading attachments in the last two 
positions. 








Each of the four cross-slides is operated by a 
separate cam and lever system, and fine adjustment 
is provided in each case. The two lower cross- 
slides move in dovetail guides on the bed, and the 
two upper in a triangular bracket flanged to 
the headstock and steadied by the overhead support. 
The two lower cross-slides allow the use of double- 
deck tool holders arranged to carry two tools, one 
of which operates in the lower position and the 
other in the upper position. In the two upper 
positions, therefore, two tools may each work inde- 
pendently of each other. Locating bolts are pro- 











vided for each of the four cross slides corresponding 
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with the four tool positions, and these allow thecross-| The bar-feed and chucking mechanisms are 
slide travel to be set accurately. The chucking | situated at the left-hand end of the spindle and are 
| separately illustrated in Fig. 53, on page 517. Both 
'mechanisms are operated by disc cams which 
actuate separate segments and racks for the bar 
feed and chucking operations, respectively. Both 
are operated during the idle time and the bar is 
fed forward immediately the chuck is operated, 
thus avoiding loss of time in feeding. A compensat- 
ling device is incorporated in the chucking mech- 
anism to allow for variations in the diameter of the 
bar. The bar stop is independent of the tooling 
equipment, and is operated by a disc cam on the 
}camshaft at the rear of the machine. The maxi- 
mum length of stock feed is 3 in. If required, the 
machine can be fitted with a picking-up attachment 
for finishing off small pins, rollers, &c., without a 
second chucking operation, after the work has been 
It is driven at the same speed as the 


arrangement is of the draw type and is designed to 
compensate for the centrifugal forces acting on the 
chucking fingers when the work spindles are rotating 
at high speeds. The chucks allow for variations in 
the size of the bars up to about 0-5 mm. (0-02 in.). 
The bar-feeding and chucking on 
straight hardened ways, and the length of bar feed 
can be set easily and accurately by means of a 
rocker arm; the maximum length of bar feed is 
115 mm. (4}in.). The outer stock support consists 
of bar-steady tubes connected by flanged plates 
which are supported on two adjustable uprights. It 
is positively indexed by the spindle cylinder, so 
that the work spindles are not subjected to bending | 
Ball bearings are fitted on the steady 
tubes, which makes their operation practically | 
noiseless. The production of this machine ranges | parted off. 
from about 29 pieces to 1,800 pieces per hour, and | main spindle by means of a chain and consists of 


about 8 h.p. are required to drive it. jan auxiliary collet which is fed forward on to the 


slides move 


stresses. 


The automatic screw machine illustrated in| work before parting. 

Fig. 53, page 517 and Figs. 54 to 56, Plate XXXI, | collet is withdrawn and the work is ejected by a bar 
has been designed by Messrs. A. C. Wickman, | inside the attachment. 
Limited, Coventry, for the production of screws, Special attention has been given to the lubrication 
studs and other plain components from §-in. | of the machine and all spiral gears and worm wheels 
diameter bar stock, and is of sufficiently powerful | run in oil, all other oiling points aresupplied on the 
construction to make full use of the new high-speed | “one-shot ” system. As shown in Figs. 54 and 55, 
cutting alloys. It is made for Messrs. Wickman by | the machine is equipped with a specially large tray, 
Messrs. John Lang and Sons, Limited, Johnstone, | and splash guards are provided to prevent oil and 
cutting fluid from getting on to the floor. The pump 
for the latter is of the motor unit type and is 
these its general arrangement can be followed. The | located in the tray above a large oil tank which 
spindle is mounted on ball bearings, two opposed | ensures an ample supply to the tools. If required, 
double-purpose bearings being located at the front | a swarf conveyor operated from the end camshaft 
end to take the thrust in both directions and part|can be fitted, and this automatically conveys the 
of the radial load, while a ball bearing for radial load | chips to the end of the machine, A work-catcher, 
only is located at the rearend. The spindle is driven | operated by a cam on the rear camshaft, and in- 
by two Vee-ropes from a variable-speed motor of | cluded in the standard equipment, conveys the 
2 h.p. having four speed changes and situated in | finished work to a box in the tray at the front of the 
machine, 

The eight lathes shown by Messrs. Holbrook 
Machine Tool Company, Limited, 44-48, Martin- 


Glasgow. Front and rear views of the machine 
are given in Figs. 54 and 55, respectively, and from | 


As can be seen in Fig. 54, 
It is located on two | 


the base of the machine. 
the spindle nose is very short. 


plain diameters, one on each side of the thread, to | 


ensure accurate centring with the minimum of over- | street, Stratford, London, E.15, are, for the most 


hang. The feed mechanism is driven by a separate | part, of the precision tool-room type. The largest 
constant-speed motor of § h.p. through two worms | machine shown of this type is known as the Model B. 
and worm wheels, the constant fast idle feed motion, | No. 21, and is illustrated in Fig. 57, Plate XXXI. 
for chucking, bar feeding, operating the bar stop, | It has a swing of 21 in. over the bed and admits 
returning slides, &c., being operated by the same | work up to 48 in. long. The main spindle runs in 
feed motor through spiral gears and a multiple-disc | precision Timken taper-roller bearings. It is stated 
clutch actuated, by a cam on the rear camshaft. | that careful tests and extended working have shown 
The feed motion is fitted with an over-running | that with this form of mounting no error, oval 
mechanism, and arrangements are made whereby | or of endwise movement,of the spindle is perceptible. 
the camshaft worm is braked when changing from|The headstock gears are of nickel-chrome steel 
fast motion to feed motion. hardened and ground by generation of the tooth 

The main tool slides and cross slides are indepen- | form, this method being also applied to the final 
| drive, which consists of single helical gears lubricated 


dent and are operated by disc cams and levers at 
by pump. Sixteen spindle speeds are provided, the 


the right-hand end of the machines, as shown on | 


After finishing, the sliding | 
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and will cut 36 different pitches of thread. Another 
lathe, type “C,” for toolroom use, and for high- 
| Speed turning with tungsten-carbide tools and dia- 
mond finish turning, is shown. The swing is 12in. 
over the bed, and a length of 24 in. is admitted. The 
spindle-speed range is from 30 r.p.m. to 1,500 r.p.m. 
A three-speed pole-change motor is used for the 
drive, and the stop, start and reverse are operated 
| by a lever on the saddle apron. A lathe, with a still 
higher speed range, viz., from 80 r.p.m. to 2,500 
r.p.m., and intended for manufacturing purposes, is 
also shown. This will turn work up to 6 in. in 
diameter and 18 in. long between the centres, both 
turning and facing operations being done to dead 
|stop. The spindle speeds are selected by pick-off 
gears. The machine is known as the electric- 
| hydraulic “ Quick Cut” lathe, Model “ Q.”’ Three 
separate motors are employed for the drive and 
| motions, all the motors being connected to a contro] 
panel fitted with an isolating switch. 

The exhibit of Messrs. H. W. Ward and Company, 
Limited, Dale-road, Selly Oak, Birmingham, com- 
prises a full range of capstan and turret lathes all 
|shown in actual production. The new machines 
included are, in general, of already well-known 
type; that is, they are rather additional sizes in 
|a series than departures in design. Thus, a new 
and very fine machine, the No. 7 combination- 
turret lathe, with covered bed, is almost completely 
covered, save in the matter of capacity and so forth, 
| by the illustrated description we gave of a larger 
;machine in vol. cxxxvi, page 393 (1933) It may 
| be mentioned, however, that the No. 7 lathe has a 
| centre height of 8} in. and a swing over the way 
jcovers of 16 in. The longitudinal automatic feed 
| to the sliding, surfacing and screw-cutting saddle is 
34 in., and the length the saddle will chase is 21 in. 
There are eight spindle speeds in each direction, 
with a range of from 26 r.p.m. to 536 r.p.m. when 
the driving pulley is running at 600 r.p.m. For 
| high-speed work, with a driving-pulley speed of 
| 1,120 r.p.m., the range is 50 r.p.m. to 1,000 r.p.m. 
| There are 10 feeds in each direction to the saddle, 
| with a total range of 13 r.p.m. to 270 r.p.m. of the 
spindle per inch of traverse. Three threads can be 
screwed with the lead screw included in the standard 
equipment. The saddle is fitted with a square 
turret in the front and a toolpost in the rear. The 
feeds, rates and length of traverse of the turret 
saddle are the same as those of the cross-slide 
saddle. When electrically driven, a 7}-h.p. motor 
is required. 

As a typical example of the smaller new machines, 
we illustrate, in Fig. 58, Plate XX XI, Messrs. Ward's 
No. 2A capstan lathe, with single-pulley headstock 
and fitted with an automatic chuck for bar work 

|up to 1} in. in diameter. The height of centres is 
54 in., and work of a length up to 15 in. can be 
admitted between the front of the chuck and the 


the right in Fig. 54, and to a larger scale in Fig. 56. 


The movement of the slides is obtained from the | 


cams by push rods. These are connected to the 
levers by couplings which can be adjusted on the 


faces to give ratios varying by 25 per cent. on each | 


side of the mean. Thus different strokes can 
obtained with the same cams. It will 
noticed, in Fig. 56, that the bosses of the cams are 
formed with multi-serrations which engage with 
similar serrations on a sleeve. By slacking back 
a nut on the left-hand end of the camshaft and 
removing one of the slotted knurled washers on the 
shaft, a cam can be turned round over one or more 
serrations in either direction and the timing altered 


also be 


in this way. 
be removed bodily by taking off a nut on the right- 


be | 


If required, the whole cam set-up can | 


hand end of the shaft and removing the central | 
shaft, when the complete set of cams and sleeves | 


can be dropped out. This is done when batches of 
a particular component have to be produced periodi- 
cally, the complete cam set-up being kept in the 
stores with the 
Change gears are also supplied for the feed, and 
these, with the multi-serrations on the cams and the 
adjustment on the push rods, enable a set of cams to 
be used for a wide range of work. The main slide 
is operated directly from the push rods and the cross 
slides through rack-and-pinion gearing. Both cross- 
slides are fitted with micrometer-dial dead stops. 
The maximum cutting travel in both directions is 


@ ts 
» in. 


necessary 


tools until required. | 


| starting and stopping lever. 


total range being from 8 r.p.m. to 408 r.p.m. The 
speeds are selected by the three levers on the | capstan. The headstock allowsof very rapid speed- 
side of the headstock, the lever to the right being the changing through friction clutches, which run in oil. 
The feed gear box is | Six spindle speeds in each direction are provided, 
of the quick-change type arranged so that threads of | the total range being from 48 r.p.m. to 1,020 r.p.m. 
60 different pitches may be cut, metric, diametral | with the driving pulley running at 450 r.p.m. When 
and module pitches being cut by translating gears.|a two-speed or four-speed self-contained, change- 
The lead screw is finished so that gauges may be| pole motor drive is used the number of spindle- 
cut with a limit of accuracy of an approximate | speed changes can be doubled or quadrupled. In 
pitch error of 0-00015 in a length of 6 in. The| the machine as shown the six changes are arranged 
particular lathe shown is equipped as a universal | in three groups, two forward and two reverse. The 
relieving lathe, engaged on relieving q hobof 45deg.| three groups of speeds are designed for steel or 
helix angle. The illustration shows a motor-driven | cast-iron work, gunmetal castings, &c., and small- 
machine, with a long saddle, having covers for the | bar work, aluminium, c., respectively. The 
ways at the ends, and a single tool post. A smaller | required range is selected by the dial lever seen on 
size of this type of lathe is shown with the saddle | the front of the headstock, which operates sliding 
fitted with a square turret and a saddle stop, and | gears, and the fast and slow, and forward and reverse, 
having a carriage spacing equipment by length rods, | changes are selected by the two levers on the top 
micrometer head and dial stop. This equipment | of the headstock, which operate the friction clutches, 
illustrates the method of securing adjustment by | an effective brake motion being incorporated in 
positive reading from a dial, instead of by feel| both. The spindle and headstock shafts and 
only. It can be fitted to any of the sizes in the | other rotating parts are carried on suitable ball or 
range, all of which are built as universal relieving | roller bearings. Automatic pump lubrication is 
lathes, in addition to standard tool-room lathes. | provided to ali bearings. The saddle and cross- 
Similarly, either motor drive or single-pulley drive | slide motions are actuated by hand wheel. Large 
can be arranged for. indicator dials are fitted, and the cross-slide is 

Three examples of the makers’ “'T” range of | fitted with dead stops. The longitudinal traverse 
universal relieving lathes or standard tool-room | of the saddle is 11? in. The normal equipment of 
lathes, equipped for different operations and for|the cross-slide is two toolposts, at a maximum 
distance of 9 in. 


different drives, are also shown. This range has the 
The capstan rest can be clamped in any desired 


main spindle mounted in white-metal lined bearings, 
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position. The top slide is actuated by a pilot wheel, | As with most of the firms showing imported 
and the turret stops are automatically set. The | machine tools, the display of Messrs. Dowding and 
revolving and indexing motions are normally | Doll, Limited, Greycoat-street, Westminster, 8.W.1, 
automatically performed on the return stroke of|covers a wide and interesting field. The well- 
the capstan slide, the useful stroke of the slide being | known Pittler turret lathe, with a 12-hole or 


6in. Ifthe turret be rotated by hand, however, a 
stroke of 8} in. is obtainable, the extra length being 
convenient when using pilot boring bars or when 
turning long bolts, &c. The capstan slide is pro- 
vided with automatic feed derived from a feed shaft 
along the front of the machine. Two rates of feed 
are obtainable by a simple change device. These 
are, in the standard machine, 80 r.p.m. and 
165 r.p.m., or 120 r.p.m. and 240 r.p.m., of the 
spindle per inch of capstan-slide travel. The feeds 
can be automatically tripped by means of the 
standard stops, or can be instantaneously actuated 
by hand. The automatic chuck for bar work is 
self-contained and does not require a tube through 
the spindle. It is operated, both for releasing and 
gripping, by a single lever. All the mechanism is 
totally enclosed in a casing bolted to the headstock. 
The rotating part of the mechanism is attached to 
the flanged spindle nose. The whole chuck can be 
readily removed from the machine, thus leaving the 


16-hole tool turret on a horizontal spindle, is 
represented by three examples; the Magdeburg 
products are represented by a “ Chipflow”’ lathe, 
in which a single tool is used with the cutting point 
downwards. Of the Krause fine boring machine 
there is a 4-spindle form, with a range of from 3 in. 
to 4} in. in diameter, and a single-spindle machine 
|in which the work is immersed in a water tank 
during boring in order to eliminate local heating ; 
whilst the Isoma automatic injection moulding 
|machine for plastic materials, made by Messrs, 
|Franz Braun, Zerbst, is shown for the first time, 
Weselect for more detailed description at the moment 
the Wanderer-Werke long-thread milling machine 
illustrated in Fig. 60, Plate XX XII, which is a tool of 
unusual adaptability. In appearance it somewhat 
resembles a lathe, there being a headstock with 





| rotating spindle, a traversing saddle and a dead- 


centre tailstock. The saddle, however, carries a rotat- 
ing milling cutter instead of a fixed tool. The cutter 


spindle flange free for the attachment of jaw chucks | is mounted on a swivelling head. When the axis of 
or faceplates. The chuck is equally effective at | the cutteris in a horizontal position, the machine can 
high or low speeds. be used for cutting threads of all kinds, worms and 
Among the products of Messrs. Craven Brothers | Spiral gears, the saddle being traversed at a rate 
(Manchester), Limited, Vauxhall Works, Reddish, |®Ppropriate to the pitch of the thread, &c., being 
Stockport, are machines for performing all the | cut. On the other hand, with the cutter axis in a 
turning operations on four-throw and six-throw | Vertical position, such parts as spline shafts, fluted 
crankshafts for motor-car engines. Two machines | Tolls, spur gears, &c., can be machined, or keyways 
are made, one for turning the journals and the other | an be cut. In the first case, the headstock rotates 
for turning the crankpins and facing the webs, and the work continuously and in the second case it 
one of the latter type is being exhibited on the | functions as an indexing mechanism. The machine 
stand of Messrs. A. C. Wickman, Limited, Coventry, |i8 made in a number of sizes, the largest admitting 
who are agents for these machines. The machine | length of 13 ft. 1} in, between the centres. Long 
exhibited is illustrated in Fig. 59, Plate XXXII. It | traversing screws can therefore be cut on it. The 
should be mentioned that after the operator has _example shown on Messrs. Dowding and Doll's 
engaged the feed mechanism, the tool operation is | Stand is the smallest of the range, No. 31.L.500, 
completely automatic. The front tool slides are | and takes work 19% in. long. The maximum dia- 
usually arranged with the vertical type of form | meter of work is 7j in., and if inserted through the 
tool for facing the web and cutting out the corner | headstock spindle, which is hollow, is 3 in. An 
of the crankpin, the rear tool holders being fitted | advantage claimed for the machine is that it works 
with tools for forming the pin. In operation, the | automatically to a large extent. When milling 
tool slides rapidly approach the work, after which | long screws it can, for example, be allowed to run 
the feed engages automatically and the rate of feed | all night without supervision. 
and traverse is automatically reduced as the tools! The drive is by means of a constant-speed motor 
approach the pin diameters. When the traverse is | of about 3 h.p., housed within the bed, and trans- 
completed, the tool slides are automatically returned | mission is effected by an endless woven silk belt on 
to the rear positions. a single pulley, in which a multiple-dise clutch is 
As can be seen in Fig. 59, the bed is of deep|incorporated. From the pulley a  four-spline 
section, and is supported on standards in a large cast- bony at the rear is driven through sliding gears. 
iron tray forming a sump for the cutting medium. | This shaft provides the drive to the milling saddle. 
All gearing in connection with the main drive is | Five cutter speeds are provided, with a range of 
located in the rear part of the bed; the gearing is | from 55 r.p.m. to 250 r.p.m. There are 32 feed 
of hedt-treated high-tensile steel, and the shafts | rates, in geometrical progression, for each speed, 
run in roller bearings. The main drive is obtained | so that a wide choice is available to meet variations 
from a flanged motor, of 10 h.p., partly visible on in work and differences in material. All the feeds, 
the left in Fig. 59, the motor being directly coupled | which can be used either for thread milling or 
to a two-speed gear-box which is provided with a| hobbing, are controlled by a single pilot wheel 
quick-starting clutch and a brake for stopping. | on the front of the bed. The splined shaft also 
The speed changes are obtained by means of plate- | drives the feed gear-box seen under the head stock, 
type friction clutches, which can be operated while |@ shaft from the box imparting the rotary feed 
turning is in progress. The headstock spindles run | motion to the work. The saddle is traversed by a 
in force-lubricated bearings, and are fitted with|lead screw, and when milling threads this screw 
heavy steel supporting and driving brackets which|and the spindle are connected by change grass 
grip the journals of the crankshaft. The brackets | appropriate to the pitch of the thread. When, 
are adjustable radially to allow crankpins of different | however, the machine is used for straight work, 
throws to be turned, and both headstocks are |¢.g-, cutting splines, the work spindle is given an 
adjustable along the bed, to accommodate crank- | indexing movement by other change gears, and the 
shafts of different lengths. The tool slides are | lead screw is driven from the feed box, the necessary 
designed to resist the stresses due to intermittent | cutting feed being thus given to the saddle. The 
and upward cutting, and have traverse mechanism | change over from thread milling to hobbing can 
to maintain the diameters being turned. A small| be made in a few minutes. Collets are fitted to 
motor is provided for the quick-return traverse of | the spindle for gripping long work passing through it. 
the slides, and this motor also drives the cutting fluid | The spindle is furnished with an accurate dividing 
pump. Special attention has been given to the | device for producing double to twelve-fold threads, 
lubrication of the machine, the various units being | &c. 
self-oiling, or else lubricated by a centralised “‘one-| Another machine manufactured by Messrs. 
shot” hand pump. The height of centres, in the | Wanderer-Werke, Chemnitz, is illustrated in Fig. 63, 
machine exhibited, is 9} in., and shafts of a length | page 520, and is a short thread-milling machine. As 
of 42 in. can be admitted between the headstocks. | its name implies, the machine isintended for screwing 
Other machines with centres 10} in., 13 in., and | threads, either internal or external, by a rotating 
16 in. in height are, however, made, so that the | cutter similar to a mill or hob. The adjective 
range of crankshafts handled varies from those | * short’’ denotes that the thread is short relative to 
suitable for small motor-car engines to those for| its diameter. The machine is chiefly intended for 
large Diesel engines. | producing fine threads, ¢e.g., gas threads on pipe 














ends, optical parts, and so forth. The hob is of the 
same length as the thread produced. A longitu- 
dinal traverse of an amount equal to the pitch 
of the thread is given to the work, which is also 
rotated. The blank is fed transversely on to the 
rotating hob and the whole of the thread is cut 
in about 1} revolutions of the work, an operation 
which, it is claimed, not only results in a very 
high production rate, but in a high degree of accu- 
racy, thus ensuring interchangeability. This type of 
machine is made in three sizes, of which the example 
shown, size 23K, is the largest. A somewhat 
modified form is made for larger threads. The 
23K machine will screw threads up to 6 in. in 
external diameter and up to 7{ in. in internal dia- 
meter, the maximum length in both cases being 
3 in. The work spindle is hollow, so that when 
such parts as pipe ends are screwed the maximum 
size is limited by the spindle bore, being in this 
machine 5 in, 

The drive is by a 1}-h.p. change-pole motor con- 
tained in the base, and having speeds of 750 r.p.m. 
and 1,500 r.p.m. Transmission is by means of an 
endless woven silk belt over two-step pulleys. 
Four spindle speeds, ranging from 160 r.p.m. to 
450 r.p.m., are thus available. The milling spindle 
headstock is incorporated with the bed and is seen 
to the right of the illustration. The work head- 
stock, to the left, has both longitudinal and cross 
traverse. The work is held in place by draw-in 
clamps, three-jaw chucks or other means, depending 
on the type of work. The headstock is set by hand 
to put the work in correct relation to the hob, 
but an automatic movement equal to the pitch 
of the thread is given during cutting. The cross 
movement is automatic and is effected by a cam 
drum mounted in the work headstock. The cycle 
is as follows: The work is first brought up to 
the hob, and is then fed on to the hob to the correct 
depth of the thread. When this is reached, the 
work is rapidly withdrawn. The time required 
to cut a thread 4 in. in diameter by 2 in. long and 
% in. pitch, is given as from 3} minutes to 4 minutes. 
The work spindle is actuated from the milling spindle 
through worm gear, reversing gear and transverse 
feed change gear being incorporated in the mecha- 
nism. The longitudinal feed traverse is derived 
from a removable template. The reversing gear 
enables right or left-hand threads or internal or 
external threads to be cut, by reversing the rotation 
of the work without changing the direction of 
rotation of the milling spindle. 

The exhibit of Messrs. A. Butterworth and 
Company, Ainsworth-street, Rochdale, comprises 
two automatic screw machines and an automatic 
chucking machine, the latter, it is claimed, being the 
largest chucking automatic made in this country. 
The automatic screw machines shown have spindle 
capacities of } in. and J} in., respectively, and one 
of the latter size is illustrated in Fig. 61, Plate 
XXXII. These machines are suitable for producing 
parts from brass, free-cutting mild steels, black mild 
steels and alloy steels, and a noteworthy feature of 
their design is the large number of ratios of screwing 
speeds to turning speeds provided, enabling the 
most suitable speed for each operation to be obtained. 
The design is such that full advantage can be taken 
of tungsten-carbide and similar cutting tools, and 
it is also claimed that as special cams are not re- 
quired, the machines are simple to set up and can 
be used for the production of small quantities. 

Bar automatics can be supplied with a counter- 
shaft and pulley drive to the spindle, an all-geared 
head and a single-pulley belt drive, and an all-geared 
head and a self-contained motor drive, that illus- 
trated in Fig. 61 being of the last-mentioned type. 
All gears in the headstock are made from nickel- 
chrome steel-forgings, heat treated and having a 
tensile strength of 100 tons per square inch, and are 
of the spiral-bevel type, with the exception of the 
change gears which are of the single-helical type. 
The change gears enable 78 speeds, in each direction 
of rotation, to be obtained, the speeds ranging from 
43 r.p.m. to 1,280 r.p.m. in the 1f-in. machine. The 
speeds are divided into three groups suitable, res- 
pectively, for mild steel and brass, mild steel and 
alloy steels. There are two automatic speed changes 
and an automatic change from forward to reverse 
and vice versa; the time occupied in these changes 
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is only 0-3 sec. The spindle and all shafts are | supported on the headstock can be moved out of 
mounted on ball and roller bearings, with the ex-| position by releasing two clamps and turning a 
ception of the automatic change camshaft which |star wheel, thus facilitating the operation of 
runs at a low speed. All the mechanism for the | placing heavy or bulky parts in the chuck. The 
operation of the head is contained in the headstock | slide is afterwards returned to its normal position, 
casting, with the exception of the tripping levers, | so that it supports the turret-face brackets, before 
which are mounted in the bed under the headstock. | the cutting tools come into operation. 
The feed bracket is mounted near the bottom cor-| The spindle, which is made from a carbon-steel 
ner of the headstock and the drive to it is obtained by | forging and has a 3-in. diameter hole, is mounted 
a roller chain, the drive being thence transmitted | in Timken roller bearings and the range of speeds 
through change gears to a shaft which runs parallel lis from 13 r.p.m. to 256 r.p.m., divided into 19 
with the bed along the back, and from this shaft | groups of three speeds each, i.e., 57 speeds in all ; 
through spiral-bevel gears to the top feed shaft. | the spindle speeds are changed by means of cams 
On the machine illustrated the slowest feed is 0-96in.|on a cam drum. The turret, which has four faces, 
per minute, and the fastest 18-2 in. per minute ;|is mounted in a conical seating in a slide having 
intermediate feeds are obtained by the adjustment | wide bearing surfaces. and is automatically clamped 
of strip cams. It is not necessary for form tools or | after indexing. It is pointed out that the turret 
moves between two slides while the tools are cutting, 


cutting-off tools on the rear slide to be inverted. 
With the spindle running in reverse they can be | which enables heavy roughing cuts to be taken with 
the finishing tools thus 


mounted with the cutting edge upwards, so that an | very light cuts for finishing ; 
ample supply of cutting lubricant can be maintained | maintain their size for long periods; the travel of 
at the tool point. Bar stock can be automatically | the turret slide is 14 in. The two cross-slides are 
tapped right-hand and threaded left-hand, and vice | independently mounted and have an adjustment of 
versa, Asan example of the rate of production of this |10 in, along the bed, and a transverse travel of 
class of work, it is stated that a stud 3} in. long|6 in. They are controlled by an independent cam 
with a head 1}-in. diameter, the shank threaded ‘drum, and may be set to operate simultaneously 


| 
partly j-in. diameter right hand and partly §-in. | or independently at any position within the length 
It is possible to use an 


diameter left hand, and having a j-in. tapped pole | of adjustment on the bed. 
2 min. | independent feed on each cross-slide irrespective 


in the end, has been produced at the rate of 2 
The machine exhibited has an | of the turret feed. The gear box for the speeds and 


| 


DO sec. per prece, 


independent cutting-off attachment for parting the | feeds is a self-contained unit located at the rear of | 


[t is also, fitted with an adjustable |the machine. ‘The speeds obtainable have been 
ransformer connected with | already mentioned, and the feeds range 
0-005 in, to 0-118 in. per minute in five groups of 

The automatic chucking machine exhibited by | five each ; other feeds can be obtained by additional 
Measrs. Butterworth is illustrated in Fig. 62, Plate | change gears. The a motor of 
XXXII. It has a swing over the bed of 26 in. and | 15-h.p. to drive it, and as in the case of the screw 
over the cross slide of 164 machines, described above, is designed to obtain the 


finished work. 
lamp supplied from a 
the power supply. 


machine requires 


in., while the turning 


limit with standard turret tools is 184-in. diameter. | high productive rates possible with Widia and other | 


The illustration shows the machine with the doors | tungsten-carbide cutting tools. 

and guards removed, and the robust construction| A particularly interesting exhibit 
of the headstock will be noticed. The headstock | grinding machines and equipment has been arranged 
is adjustable along the bed by rack and pinion for| by Mr. Arthur H. Hall (Receiver), Messrs. Atkins 
a distance of 9 in., it bein. z, of course, rigidly clamped | (Peterborough), Limited, Old Fletton, Peterborough. 
The overhead slide shown | We illustrate in Fig. 68, on page 521, one of the 


of thread- 


in the required position. 


THREAD-GRINDING MACHINE FoR Taps; MEssRs. 


from 


ATKINS 
(PETERBOROUGH), LIMITED. 


|machines exhibited, known as N.S. 10, which is 
| suitable for a wide range of work. It can grind 
| taps with any number of flutes, straight or spiral- 
|relieved ; screws with Acme or Whitworth single 
or multi-start threads; worms of any pressure 
| angle ; and thread hobs and gear hobs with straight 
}or spiral flutes. In all cases right-hand and left- 
|hand work can be dealt with. The maximum 
| grinding length is 20 in., but work 36 in. in length 
}can be taken between centres, and the spindle has 
|}a hole 1 in. in diameter through it and is provided 
| with a collet chuck. The maximum diameter of 
| work that can be ground is 4 in., but the machine 
jcan be made to grind short lengths of work ap to 
|6 in. in diameter. 

The thread is obtained by means of a lead screw 
and change wheels, the screw being 2 in. in diameter, 
hardened and ground, and being supplied with a 
certificate of accuracy from the National Physical 
Laboratory. The method of mounting the lead 





' | screw and nut, in conjunction with a pitch-correcting 


| device, enables work to be ground to limits of the 
order of 0-0001 in., and the pitch-correcting device 
|can also be used for the production of threads with 
ja pitch slightly greater or less than the standard. 
|The wheel head is driven by a built-in two-speed 
motor. The spindle is hardened and lapped, and 
runs in parallel adjustable white-metal bearings. 
| Particularly accurate end adjustment is provided, 
| and the thrust plates, which are integral with the 
|spindle and are also lapped, run on white-metal 
bearings. Twelve work speeds are obtained by 
means of compounded belt cones, but, if required, 
a back gear can be provided to double the number 
of speeds. The traverse motion is obtained by 
;means of hydraulically-operated clutches, and the 
design renders the point of reverse extremely 
|accurate. The reverse is automatic and is effected 
at a fixed high speed, which is independent of the 
cutting speed. A helix angle of 15 deg. is obtained, 
‘either right-hand or left-hand, by swivelling the 
| wheel-head slide, motor and diamond dresser bodily 
jin a cradle, a graduated dial being provided for 
|setting the angle. The wheel dresser is designed 


| for single-rib wheels and is suitable for Whitworth 
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Fias. 65 To 67. Mutti-Ris Waeet Dresser; Messrs. ATKINS (PETERBOROUGH), LIMITED. 
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threads up to six per inch, but other dressers can 
be fitted; for grinding large worms and Acme 
threads a simple dresser can be supplied to fix on 
to the table of the machine. Ball or roller bearings 
we employed throughout, except for the wheel head 
and work head. 

A smaller machine, known as N.S. 11, and designed 
primarily for grinding hand taps, is illustrated in 
Fig. 64, on page 520. It is suitable for taps ranging 
from } in. to 1 in. in diameter, with a maximum 
pitch of eight threads per inch and a maximum 
length of thread of 2} in.; a length of 6 in. can, 
however, be accommodated between centres, and 
a hollow spindle with a collet chuck is provided for 
accommodating long shanks when required. Relief 
motion is provided for two, three or four flutes, and 
this can be varied by changing a cam, or the motion 
may be disengaged when ordinary threads are being 
ground. The machine is fully automatic in action, 
the operator only having to put the work between 
the centres, set it with the pitch finder and start 
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AvuToMaATIC THREAD-GRINDING Macuine; Messrs. ATKINS (PETERBOROUGH), LIMITED. 


the machine, which stops when the work is finished. 
The pitch finder, shown at the top of the illus- 
tration, Fig. 64, is used for locating the grinding 
wheel into threads which have been previously 
roughed out. After the first piece of a batch has 
been ground, the pitch finder is turned down on to 
the work and a small pin is located in the ground 
thread. A slide on the pitch finder is then moved 
until a pointer comes opposite a mark, and the 
slide is then locked. When a new piece of work 
with a roughed thread is inserted in the machine, 
the pin of the pitch finder is engaged with the thread 
and the work is moved by means of a small hand 
wheel on the work head until the pointer is again 
opposite the mark. In this position the grinding 
wheel will enter the thread accurately. 

We refer below to the type of wheel dresser shown 
in position on this machine ; this type of dresser is 
suitable for either single-rib or multi-rib wheels. 
Although the range of this machine is limited, it can 
be made to accommodate almost any small work of 
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| which large quantities are required. It is claimed 


to be particularly useful in the case of small worms 
up to 2 in. in diameter, as it will grind multi-thread 
worms, by adjustment of the gearing and cam, in 
such a way that each cut is taken consecutively 
through each thread and all the threads are com- 
pleted together. The machine is not suitable for 
gauge work, its limit of accuracy being of the order 
of 0-0005 in., but it has the advantage, in addition 
to those above mentioned, that it will grind threads 
without the provision of a landing for the wheel to 
run out. 

It will be understood that accurate wheel dressing 
is essential for thread grinding, and for dressing 
single-rib wheels a wrought diamond of more or 
less rectangular form is employed. For dressing 
both single-rib and multi-rib wheels the diamond 
used is chisel-shaped, and in both cases it is mounted 
in a holder so that it can be reversed when worn 





and still retain its cutting rake. By means of an 
| optical projector, made by the firm and forming 
|part of their exhibit, the diamond is magnified, 
usually 25 diameters for single-rib work and 15 
diameters for multi-rib work, and a steel stylus is 
|made to the enlarged shape. A former, which is a 
|reproduction of the required thread to the same 
magnification, is prepared and mounted on the 
dresser as shown in Fig. 64. The mechanism of a 
multi-thread dresser of this type is illustrated by 
the drawings reproduced in Figs. 65, 66 and 67, on 
this page, the former and stylus being clearly shown 
in the plan, Fig. 66. The mechanism consists 
essentially of two compound slides, one above the 
other, as shown in Figs, 65 and 67, the diamond 
being mounted on the lower slides and the stylus 
on the upper slides. The slides are connected by 
reducing cranks of adjustable radius, one pair of 
cranks being indicated by dotted lines in Fig. 66. 
As the stylus is moved over the former, therefore, 
the diamond copies the movement on a reduced 
scale, and in this way ribs of the correct thread 
form are produced on the periphery of the grinding 
wheel and highly accurate ground threads can be 
produced by the machine. Usually, it may be 
mentioned, the former is slightly swivelled, so that 
each rib on the wheel makes a cut a little deeper 
than the rib preceding it. The form of dresser 
shown on the machine illustrated in Fig. 68 is 
used for single-rib wheels, and in this case, as 
previously mentioned, both the stylus and diamond 
are, roughly, of rectangular form. A combination 
of rotary and sliding motion is employed to make 
the diamond reproduce the shape of the former on 
the grinding wheel. 

In addition to the above, this firm is exhibiting 
a workshop optical projector for examining the 
profile of finished threads. The optical system 
consists of a microscope objective, which forms a 
magnified image of the thread on a translucent 
screen on which the exact contour of the thread is 
drawn to the same scale; generally, the extreme 
tolerances for the thread are also indicated on the 
screen. In operation, the work is mounted between 
spring centres on compound slides, one of which, 








giving the longitudinal movement, is operated by 
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a micrometer screw and thimble to enable pitch 
measurements to made. The other slide is 
operated by a thumb nut and is used for locating 
the work under the objective. Another thumb rest 
is provided for focusing, and provision is also made 
for measuring the helix angle of threads. Screws 
up to 3 in. in diameter can be measured. 

Some of the exhibits of Messrs. Burton, Griffiths 
and Company, Limited, Mongomery-street, Spark- 
brook, Birmingham, have already been described, 
others may be dealt with now; amongst these 
we may mention three Kearney and Trecker 
milling machines, known, respectively, the 
No. 2 horizontal, No. 2K vertical and No. 1224 
Simplex. The last mentioned has been specially 
designed to take full advantage of the 
carbide cutters. The spindle speeds provided 
range from 15 r.p.m. to 1,000 r.p.m. and a feed 
range up to 100 in. per minute is available, which 
should cover all the possibilities of the cutters. 


be 


as 


use 


An interesting example of a special purpose tool, 
which forms part of Messrs. Burton, Griffiths’ 
exhibit, is the precision boring machine illustrated 
in Fig. 69, Plate XXXIII. It is made by the 
Ex-Cell-O Aircraft and Tool ( ‘orporation, of Detroit, 
and is designed for boring the gudgeon-pin holes in 
motor-car engine pistons, although many other pre- 
cision boring operations can be carried out on it with 
suitable fixtures. As will be seen, it is provided 
with three heads at each end, each driven by a 
built-in motor, one set of heads being used for the 
rough boring of three pistons simultaneously, and 
the other set for the finish boring. The machine is 
fully automatic, except for loading and unloading, 
and is hydraulically operated. As an instance of the 
work done on this machine, it may be mentioned 
that, in the case of aluminium pistons 3} in. in 
diameter with a j-in. gudgeon-pin hole, ¥& in. is 
removed in the rough boring and 0-01 in. in the 
finish boring. The pistons are loaded in steel bush- 
ings with the crown downwards, being located by 
spring plungers mounted on a hinged leaf. They 
are then clamped at the skirt end against the steel 
bushings by means of fingers on a second leaf. 
A counterweight is provided to remove the plungers 
automatically before commencing the boring 
operation if the operator omits to do so. After 
finish boring, the fixture is unlocked and the pistons 


are forced upwards for unloading by means of 


ejecting fingers in the bottom of the fixture. 

Other machine tools exhibited by this firm are a 
Gisholt static balancing machine, a Kearns model 
OA boring machine, a Maravy VSF.180 slotting 
machine, a National Acme six-spindle 1{-in. bar 


automatic, and two Blell hydraulic presses, one of 


2 tons capacity and the other of 10 tons capacity. 
These presses can be used for straightening, riveting, 
blanking, and drawing operations, &c., and are 
entirely self contained, comprising a hydraulic 
ram supplied with pressure fluid from an electrically- 
driven pump. 

We may also mention a Potter and Johnston 
chucking automatic having two parallel spindles 
with their axes 18} in. apart, which is engaged, 
at the Exhibition, in the production of hubs fod 
Rover cars. One other item of interest at the stanr 
is the high-speed mechanical riveting hammer which 
we illustrate in Fiz. 95, on Plate XXXVII._ In this 
machine, which is known as the Rotorivet, a cam 
on the main driving shaft imparts an oscillating 
motion to a hickory arm through the medium of 
two large rubber cushions seen on the right in the 
illustration. The arm transmits a reciprocating 
motion to the riveting ram through another rubber 
cushion, a ring of balata belting being passed round 
the head of the ram and the hickory arm to keep 
the parts in contact. The ram, it should be noted, 
is slowly rotated by worm gearing while the 
machine is in use, but this gearing can be discon- 
nected if not required. It is claimed that the method 
employed for driving the ram reproduces the 
resiliency of the human arm as used in hand riveting 
and ensures that the shank of the rivet will expand 
and fill the hole completely while the head is being 
formed. The machine made in three 
capable of forming heads up to } in., %& in. and } in. 
in diameter, respectively. The of the 
main shaft recommended are 3,200 r.p.m., 1,700 
r.p.m., and 1,200 r.p.m., respectively, but the speed 
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can be varied in accordance with the pressure 
on the pedal which engages the drive, and in this 
way the parts can be riveted tightly or loosely 
as required. Where a rivet has to act as a pivot, 
careful operation of the pedal will enable a cup 
head to be formed while leaving the parts free to 
turn. The machine may be used for other opera- 
tions than riveting, such as the assembly of short 
pieces in a force-fit hole, pressing short bushes into 
position and flanging them in the form of hollow 
rivets, or flattening the ends of pieces insoft material. 

As has been previously mentioned, Messrs. Burton, 
Griffiths and Company, Limited, are making an 
extensive display of small tools which includes 
drills, cutters, reamers, taps, dies, &c., made by 
Messrs. B.S.A. Tools, Limited, Landis die heads and 
taps, Rotax electric tools in the form of grinders, 
polishers, sanders, &c., Lapointe broaches, the | 
Solex system of gauging by using compressed air, 
Gardner abrasive discs, Durex abrasives, Jacob | 
chucks, gauging equipment and Illinois 
hobs. 

Two of the exhibits of Messrs. The Butler Machine 
Tool Company, Limited, Victoria Ironworks, 
Halifax, have already been described, but one of the 
firm’s specialties, viz., the shaping machine, was 
not referred to though it is well represented. Two 
of the half-dozen machines of this class now being | 
shown have been described previously in these 
columns, viz., an 18-in. general-purpose shaper in 
vol. exxxvi, page 560 (1933), and an 18-in. high- | 
production shaper, in vol. cxxxv, page 154 (1933). 
The latter account includes a description of the | 
recently-developed trunnion mounted link, an | 
important feature in the new machines. It is | 
embodied, for example, in the shaper shown in 
Fig. 70, Plate XX XIII. As will be evident from the 
illustration, this machine is a large one. It is 
known as the 32-in. stroke high-production crank 
shaper. An outstanding feature is the cam feed | 
gear seen in the centre of the body. Externally, 
this device consists of a large chromium-plated 
dial rotated by knobbed handles. The dial is 
bevelled, the bevel edge being engraved with the 
feeds available in thousandths of an inch and the 
face with corresponding cuts per inch. Internally, 
the box contains a cam connected to the dial, and 
lowering or raising the feed rocker, thus regulating 
the movement of the driving cam. The rate of 
feed can be changed either whilst the machine is in 
motion or at rest. The lever at the left of the | 
feed-box selects either feed or power traverse, the 
direction of operation of either being determined 
by the lever seen at the back of the saddle. The 
power traverse always operates in the opposite 
direction to the feed previously in operation and a 
friction slip at the end of the saddle prevents damage 
should the table be over-traversed. The whole 
feed motion is flood lubricated. The other controls 
are conveniently grouped near the cam-feed dial. A 
range of eight speeds is provided for the tool, varying 
from 9 cycles to 100 cycles per minute. The 
toolbox is furnished with automatic vertical feed 
gear and it can be rotated to any desired angle up 
to 90 deg. 

The exhibit of Messrs. H. W. Kearns and Com- 
pany, Limited, Broadheath, near Manchester, 
illustrates very well the way in which machine tools 
generally have been modified by the introduction 
of the new high-speed alloys for the cutting tools. 
The machine shown in Fig. 71, Plate XX XIII, is a 
case in point, as it is a new design of the firm’s No. 4 
universal surfacing, boring, milling, drilling and 
tapping machine evolved to meet the new conditions. 
In the first place, the machine has been stiffened up 
as compared with the older type, the bed, for 
example, being strengthened by diagonal ribbing, 
the main column cross ribs added to, and the width 
across the face much increased. The sliding ways 
of the bed are cast on chills, and are protected by 
bedded cast-iron covers for their entire length. 
The longitudinal screw and shaft are also similarly 
protected. The cuttings are removed by chutes 
and deposited at the back of the bed. The particular 
machine illustrated is of the firm’s patent type, 
that is, it combines a travelling spindle with a self- 

automatic facing chuck. The spindle 
rotated either simultaneously with, or 
When fitted | 


capstan 


contained 
can be 
independently of, the facing chuck. 


|with reverse motion for tapping. 
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| with a fixed spindle the machine is of the Standard 


type. A notable new feature of the machine is 
that there are two distinct ranges of feed. The 
boring feeds, of which there are 8, ranging from & 
cuts to 96 cuts per inch, are derived from the 
rotation of the spindle. The milling feeds, 8 in num- 
ber, ranging from 0-8 in. to 10 in. per minute, are 
derived from the constant-speed first motion shaft, 
and are entirely independent of the spindle speed. 
There are 24 spindle speeds, ranging from 2 r.p.m. to 
168 r.p.m. Either range of feeds may be used for 
any boring, facing or milling operation, but by 
having two ranges, the usefulness of the machine 
is extended. Thus by employing the higher 
spindle speeds and slow milling feeds, the very fine 
feeds obtained enable work to be given a very high 
finish. On the other hand, slow spindle speeds 
and fast milling feeds give very coarse feeds which 
are occasionally of service. 

The spindle is 4 in. in diameter and is provided 
It has the full 
range of automatic feeds in either direction. It is 
gripped in a tail bracket, and thus can be secured in 
the most suitable division. The traverse of the feed 
rack is 30 in., but by a second setting a total traverse 
of 60 in. is possible. Quick hand adjustment is 
provided with instantaneous positive engagement 
of the automatic feed. Fine hand adjustment is 
also provided. The facing chuck will deal with 
work up to 54in.in diameter. The vertical traverse 
of the spindle head is 30 in. The main table has 
a working surface of 66 in. by 42 in., and is sur- 
mounted by a detachable turntable 48 in. square. 
The longitudinal traverse is 51 in., when the boring 
stay is in position, and the cross-traverse is 54 in. 
A new locking arrangement, consisting of hardened 


| wedges in a special groove, is fitted to both slides. 


Other features of the new design are that the 
machine can be supplied with oversize spindles, up 
to 6 in. in diameter, if required, and that the 
lubrication system is now virtually automatic. 
The tables are oiled by the one-shot system? and 
the main drive box, main feed box and other gear 
boxes run in oil. The improved design of spindle 
slide, being of totally-enclosed box-section type, 
enables a copious supply of oil to be delivered to 
every bearing and gear. The oil is obtained from 
gravity feed tanks supplied by a pump driven from 
the spindle, the oil collecting in a sump being then 
filtered and recirculated. Other machines exhibited 
by Messrs. Kearns are the No. 2 and No. 0 


|sizes machine of the same type. The No. 2 machine 


has a facing capacity of 30 in. in diameter and a 
spindle 3 in. in diameter, with a total traverse of 
48 in. The No. 0 machine, in an earlier form, 
was described and illustrated in ENGINEERING, vol. 
exxxiii, page 443 (1932). The example now 
exhibited embodies modifications, such as_ built-in 
motors and automatic trips to the traverses. It 
has a spindle 2} in. in diameter with a traverse of 
24 in., and is not provided with a facing chuck, 
being adapted for boring, drilling, milling, and 
tapping only. 

Reference was made in our first article on the 
Exhibition to the screwing machines shown by 
Messrs. Kendall and Gent (1920), Limited, Victoria 
Works. Gorton, Manchester. Of these machines 
a good selection is shown, including an all-electric 
pattern for screwing bolts up to 1 in. in diameter. 
the speed changes being obtained through a change- 
pole motor. We illustrate, in Fig. 72, Plate XXXiIll. 
one of the larger machines fitted with a recently 
developed device for producing threads having 
rarious tapers. The machine will screw bolts up 
to 2 in. in diameter and tubes up to 3 in. in diameter. 
The headstock contains four chasers, which are 
advanced and withdrawn in a positive manner and 
without the use of springs, by the yoke mechanism 
seen behind the guard. When screwing parallel 
threads this mechanism opens the chasers automati- 
cally when the cut is finished, but when a taper 
thread is to be formed the chasers are traversed 
slowly at the rate required for the particular taper 
being cut. The saddle carrying the work-holding 
vice is fitted with a bracket, through which passes 
a rod provided with adjustable stops. One end 
of the rod is attached to a slotted lever, “ hich is 
coupled to a similar lever by a short connecting = 
The second lever is prolonged on the opposite sick 
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of the fulerum to form a rack quadrant, in gear with 
a pinion actuating the slide operating the yoke. 
As the saddle traverses the bed it makes contact 
with the stops and gradually opens or closes the 
chasers through the lever system, the rate of motion 
being determined by the relative position of the 
connecting-rod pins in the slots. The chasers can 
be adjusted for size, and the change from roughing 
to finishing cut can be made while the machine 
is running. The saddle is carried on a pair of 
chromium-steel rods, between which is the lead 
screw which traverses it. This screw is driven from 
the headstock, and change wheels are provided 
for different pitches of thread. The saddle nut is 
of the split type, and an automatic knock-out is 
provided by a stop rod on the front of the machine. 
A pilot wheel operating the saddle through a rack 
and pinion is also situated on the front, together 
with the levers for setting the spindle speeds, of 
which nine changes are provided, and a pedal for 
starting and stopping. The drive is by single pulley 
either from a line shaft or a constant-speed motor, 
the seating for which is seen at the rear of the 
machine in the illustration. 

The Maschinenfabrik Lorenz A.G., of Ettlingen- 
Baden, near Karlsruhe, Germany, have specialised 
for many years in the production of gear-cutting 
machines, and two of their high-production gear- 
shaping machines are shown on the stand of Messrs. 
A. C. Wickman, Limited, Coventry, who are the 
sole agents. The machines referred to operate on 
the generating principle, the cutter being in the 
form of a pinion which is given a reciprocating 
motion in a vertical direction for cutting, while 
both the cutter and the gear blank are rotated in 
unison in a horizontal plane. This will be clear on 
reference to Fig. 73, Plate XXXIV, which shows 
the smaller of the two machines exhibited; the 
cutter is located on the left of the gear blank. With 
this arrangement, it will be clear, the tooth profile 
will be correctly generated on all gears irrespective 
of the number of teeth. This method of gear 
cutting is of particular advantage in the production 
of annular gears and integral cluster gears, as the 
tool requires very little clearance at the top and 
bottom of the cut. Helical gears can be cut by 
employing a helical guide in place of a straight guide 
and using a cutter with helical teeth; in fact, all 
types of internal and external gears can be cut with 
the exception of worm gears. 

The machine illustrated in Fig. 73 is known as 
Model 8.00., and is capable of cutting external 


gears up to 7} in. in diameter, and 2 in. width of | 


face. The power is transmitted from the motor 
to the ram through a disc crank, connecting rod and 
toothed segment lever. The ram 
nickel] steel, hardened ground and lapped. The 
segment lever is of wrought bronze and the teeth 
engage with a rack on the ram, which makes from 
200 to 600 strokes per minute. The carriage on 
which the ram is mounted is a strong box casting 
with but little overhang, and a cam is used to 
control the in-feed of the cutter spindle. By 
changing this cam, gears can be finished in one, two 
or three cuts with a single setting, as may be re- 
quired. Means are provided for withdrawing the 
work during the return stroke of the cutter to give 
the necessary clearance for the latter, the move- 
ment being effected by a cam and lever mechanism, 
which ensures the work being returned each time to 
the correct cutting position ready for the down 
stroke. The indexing of both the cutter and gear 
blank are effected by spur and worm gearing, the 
worms being of chrome-nickel steel, hardened and 
ground all over. The drive for both motions is 
derived from the same point in order to ensure 
accuracy. When the gear has been completed, the 
main carriage is automatically withdrawn from the 
work and the machine is stopped, thus calling the 
Operator's attention to the completion of the cycle. 
By means of a single lever the machine is re-started 
after a new blank has been inserted, no adjustments 
being necessary when repetition work is being dealt 
with. 

The other machine exhibited known 
Model 8 5, and is of generally similar design and 
construction, although of larger capacity. It 
capable of cutting external gears up to 17} in. in 
diameter, and 2} in. face width. In this machine the 


is as 


1S 


is of chrome- | 


| cover, 
|shaft already mentioned as being driven from the 


ram makes from 62 to 350 strokes per minute. 


A distinctive feature in this machine is that, for 
convenience in changing the gear blanks, the work 
spindle can be swung forwards from the front of 
the machine, so that it is easily accessible. It should 
also be mentioned that cutting takes place on both 
upward and downward stroke, and a work support 
is provided to relieve the arbor of the upward 
pull. Still larger machines are made to cut external 
gears up to 35} in. in diameter and 5 in. face width, 
while a special grinding machine can be supplied 
for sharpening the cutters. 

Messrs. Charles Churchill and Company, Limited, 
Walnut Tree-walk, Kennington, 8.E.11, are showing 
a large number of imported machine tools, along with 
some of British manufacture. One of these is illus- 
trated in Fig. 74, Plate XXXIV, and is known as 
the Churchill-Cleveland Rigidhobber. It isa single- 
\spindle gear-hobbing machine, with a stationary 
| hobbing spindle head and a work carriage having a 
vertical traverse, an arrangement for which a high 
| degree of rigidity is claimed. The machine is driven 
by a constant-speed motor mounted on a hinged 
bracket and situated between the walls at the top of 
the column. Transmission is by Texropes, the pulley 
of the horizontal main spindle being just visible at 
the rear of the column. The driving part of the main 
spindle is splined, so that the hobbing head can be 
moved in a horizontal direction on slideways, that 
|is, brought nearer or removed from the work, 
jan adjustment which is effected by means of a 
|micrometer screw. The spindle is provided with 
|two spiral bevel wheels, the rear one of which 
| drives a vertical shaft running between the work- 
| head slideways of the column and operating the work 
'table. The front bevel wheel drives the hobbing 
|spindle. The hobbing head is arranged to swivel 
so that it may be set at the correct helix angle, and 
| accurately-graduated scales and verniers are pro- 
| vided for both right and left-hand setting. The 
bevel-wheel drive is transmitted to the hobbing 
|spindle through speed change gears, a range of 
|from 100 r.p.m. to 200 r.p.m. being provided. The 
| standard hob arbor is 1} in. m diameter, the maxi- 
mum diameter of hob being 4 in. Using a hob 
3 in. in diameter, a wheel of 6 in. in diameter can 
be cut. The size of the teeth in the wheel is 3 
diametral pitch and the maximum traverse of the 
work is 9 in. 

The work carriage is of somewhat unusual design. 
It is furnished with two sliding surfaces, viz., one 
|at the bottom behind the work-table drive and the 
other at the top, the latter sliding on ways formed 
on a cantilever arm of the main column. The 
top and bottom parts of the work carriage are 
connected by a box-section limb, the centre length 
of which is formed with a pair of ways on which a 
quick-acting tailstock slides. This tailstock is not 
in use in the illustration. It may be mentioned 
here that the vertical slideways for the work 
carriage are normally protected by a telescopic 
omitted in the illustration. The vertical 


main spindle, is splined to permit of the vertical 
traverse of the work carriage, transmission to the 
gear-box in the carriage being effected through 
spiral, bevel wheels. The change gears for varying 
the speed of rotation of the work spindle are 
situated at the front of the box behind the triangular 
cover seen. The final drive is through a 40:1 
ratio worm and worm wheel which gives very 
accurate indexing. Gears can be cut with either 
a right-hand or left-hand spiral, and with either a 
right-hand or left-hand hob. The work spindle is 
mounted in taper roller bearings, and is designed to 
receive either taper shank arbors or special work- 
holding fixtures. The end of the work spindle is 
continued through the bottom of the carriage gear- 
box, and is there provided with change wheels to 
determine the rate of feed traverse of the carriage. 
The traverse is effected by means of a vertical 
buttress-thread lead screw, attached to the under- 
side of the carriage and rotated by the feed change 
wheels. The travel is thus accurately related to 
the rotation of the work, an important feature when 
cutting helical gears. The cutting load and the 
weight of the carriage and work are taken by the 
feed screw, so that back lash is non-existent. The 
nut in which the screw revolves is held stationary 





during cutting, but is itself rotated for the quick 
approach and return motion of the carriage. The 
nut is rotated, through worm gearing, by a small 
reversing motor. This can be made out in the 
illustration underneath the carriage gear-box. 

The machine can be operated on either a fully 
automatic cycle or a semi-automatic one. The 
fully automatic cycle is used for straight gears, ¢.g., 
ordinary spur gears or splines, and the semi- 
automatic cycle is used when spiral gears are being 
cut. Either cycle is obtained at will through an 
arrangement of limit switches and relay gear. The 
automatic switches are fitted on either side of the 
top of the main column and are actuated by the 
adjustable stops seen on the top slide of the work 
carriage. After the machine has been loaded, 
depression of a push button causes the work to 
advance quickly to the hob, this advance auto- 
matically starting the main motor. At the end of 
the cut the machine stops, and remains still while the 
work is being unloaded. A second depression of 
the same push button then causes the carriage to 
return to the starting point. The rest of the 
mechanism during this part of the cycle is stationary, 
the quick advance and cutting motions being 
started by yet another pressure on the push button. 
It will be realised that the cycle involves the inter- 
connection of the rapid traverse and main motors, 
so that conflicting motions cannot be engaged. The 
machine is provided with a small geared pump for 
the cooling fluid, which is discharged over the hob 
and is collected in a deep pan at the base, 

Messrs. Churchill’s other exhibits include examples 
of the Cincinnati Hydromatic and Dial-type milling 
machines, and other Cincinnati machines. An 
interesting range of screwing machines for small 
screws is that made by Messrs. Joseph Pétermann, 
Moutier, Switzerland. One of these machines, at 
work on brass screws, has a spindle speed of 10,000 
r.p.m. for either turning or screwing. 

Two thread-milling machines, made by Messrs. 
Wanderer-Werke and shown by Messrs. Dowding 
and Doll, Limited, Greycoat-street, Westminster, 
S.W.1, have been already described but the 
firm also shows representative examples of the 
Wanderer-Werke milling machines of the knee type. 
One machine which is illustrated in Fig. 75, Plate 
XXXIV, is a knee-type vertical machine, series O.F., 
with a swivelling headstock, having a spindle traverse 
of 3 in., independent of the vertical table traverse. 
The spindle drive is interesting. The headstock can 
be swivelled to any angle up to 45 deg. on either side 
of the vertical, accurate adjustment being effected by 
means of a graduated scale and vernier on flanges 
of the column and headstock. When the headstock 
is swivelled, the driving gear wheel is rotated round 
a gear-wheel on the axis in a manner similar to the 
well-known sun and planet motion, the two wheels 
being always in mesh and being of the spur type. 
Transmission to the spindle is effected by spiral 
bevel gears. The spindle is carried in a long sleeve 
provided with rack teeth for raising and lowering. 
Coarse and fine adjustment is provided, the latter 
to accurate dial readings of one-tenth of a millimetre. 
Both adjustments are effected by manipulation 
of the large pilot wheel on the headstock. The 
spindle is relieved of tooth pressure and its weight 
and that of the sleeve are taken by a spiral spring. 
There are 12 spindle speeds, ranging from 48 r.p.m. 
to 750 r.p.m., in the standard machine, but any 
one of four other ranges can be provided if preferred. 
The highest of these alternative ranges has limits 
of 135 r.p.m. and 2,150 r.p.m. The working surface 
of the table is 314 in. by 93 in. It is of the com- 
pound slide type with a longitudinal traverse of 
238 in., a cross traverse of 8Z in., and a vertical 
adjustment of 15} in. Automatic feed, from } in. 
to 21} in. per minute, and rapid power traverse, of 
about 4 ft. per minute, are provided for the longi- 
tudinal motions in the standard machine, but one 
of two alternative feed ranges can be provided if 
desired, whilst automatic feed and rapid power 
traverse on the transverse and vertital motions 
are, similarly, optional. The movements of the 
table are controlled by a single lever on the com- 
pound slide. 

Mention may here be made of the Wanderer- 





Werke hydro-automatic production milling machine, 
52.P.H. The table is operated hydraulically, and, 
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while the spindle is mechanically driven, the control 
is fully hydraulic. The table feed has stepless varia- 
tion between zero and 40 in. per minute, and two 
rates of rapid power traverse of 80 in, and 160 in. | 
per minute in both When the table 
traverse is arrested or when the rapid power traverse 
is engaged, the milling spindle is stopped by the 
hydraulic control, while the spindle head is un- 
clamped from the column and the cutter lifted 
from the work by the same means. The reverse 
process occurs as soon as the feed is engaged, the 
whole of the motions being automatic both when 
hand lever control is used and when the adjustable 
A more detailed description 
vol. cxxxvii, page 


directions. 


trip dogs function. 
will be found in ENGIngEeRIne, 
382 (1934). 

Messrs. George Richards and Company, Limited, 
Broadheath, near Manchester, are showing three 
sizes of their well known Pearn-Richards universal 
surfacing, boring, milling, drilling and tapping 
machine. This type of machine will be, in the main, 
familiar to our readers from previous descriptions 
given in these columns, so that detailed description | 
It may be mentioned, however, 
No. 5 size, 


will be superfluous. 
] 


that the largest machine shown, the 
has a traversing spindle 5 in. in diameter and a 
facing capacity up to 54 in. in diameter. A total 


of 42 spindle speeds is provided with a range of 
from 1-3 r.p.m. to 162 r.p.m. Twelve of these 
speeds are independent to the spindle. The facing 
head has 30 speeds ranging from 1-3 r.p.m. to 
it rotated simultaneously 


be 


116 r.p.m, can 

with, or independently of, the spindle. The fac ing | 
slide, the traversing spindle, the spindle head | 
vertical, and the table longitudinal and transverse, | - 


movements all have eight automatic feeds. A new 
feature of the machine is its equipment with a system 
of colour control developed by Messrs. Murray 
Colour Controls, Limited, Headingley, Leeds. This 
system the usual instruction 
plates and enables the operator to set the machine 
safely and rapidly to the correct speeds and feeds 
by colour correspondences, while the shop manager | 


14 
) « 
renders unnecessary 


self-centring and independent chuck. 
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spiral bevel wheels to the 
which 
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Fie. 77. CENTRELESS GRINDING MACHINE; 
It is mounted 
m a long parallel spindle revolving in a large 


unnular thrust bearing of white metal, a construction 


which ensures the spindle remaining always central 
|with the table and enabling heavy loads to be 


arried. The table is driven by a steel spur gear 
»f large diameter and a double housed pinion. 
['welve speeds are provided, the range being from 
r.p.m. to 120 r.p.m. A multi-plate clutch is 
»mbodied in the gearbox, transmission being through 
sliding gears, through 
changes are effected. Further spiral 


the 


can tell immedi itely that this has been done. bevel gears are employed on the final drive to the 
ate Feng ‘. + Be Me ells Beg table pinion. All the changes are made through 

- 5 . 5 two levers on the front of the base. A second lever 
an account of whic h w 's given in ENGINEERING, adjacent effects starting and stopping and aleo 
vol, exxxiv, page 640 (1932). operates an efficient brake. All the gearing is 


A third type of machine shown by Messrs. Richards 


is one of the firm’s latest developments and is | , 
illustrated in Fig 76, Plate XXXIV. It is an F 
example of the 36-in. “ Victor” rapid-production 


vertical boring and turning mill, and has a vertical | 
vad a side head. The 
und two turret 


machine is also made 
und, in its 


turret 
with 

simplest form, with one table and a turret head, a |, 
machine of this kind being also shown. The speeds 


two tables heads 


interlocked and changes cannot 


| by 
| Sweden, shows very well how greatly the productive 


be made until the 


‘lutch is disengaged. The machine is driven by 
i 15-h.p. motor. 

An exhibit on the stand of Messrs. A. C. Wickman, 
centreless grinding machine made 


Mek. Verkstads A.B., 


Limited, viz., a 
Messrs. Lidképings 


“apacity of the grinding wheel has increased since the 
period of the exhibition of 1928. The grinding- 


and feeds, which can be provided in alternative rates | wheel in the machine illustrated in Fig. 77, above, 
to suit particular classes of work, are designed | ryns with an average peripheral velocity of nearly 
for the use of cemented-carbide cutting tools, | 7.000 ft. per minute, and will deal with bars or 
and special attention has been paid to the simplifi-| shafts between the limits of + in. and 4 in. in 
cation and compact grouping of the controls. The | diameter, if previously rough turned or drawn. 


mounted on a swivelling slide for taper 


turret is 
turning and boring. It has six faces and is released, 
rotated, indexed and locked bv a single lever. 


The side head does not swivel, but is provided with a 
revolving tool holder operated by a single lever. 
Twelve feeds, ranzing from 0-006 in. to 0-243 in. 
per table revolution, are provided for the turret 
and side head in both the horizontal and vertical 
direction. 

\ positive stop for setting the turret head central 
with the table is provided but this is so arranged 
as to permit the head to travel beyond the centre | 
if required. The feed boxes containing the sliding | 
feed gears also house the friction clutches for the | 
rapid power traverse. The feed is automatically 
disengaged before the re pid traverse can be engaged 
The latter is controlled by 1 joysti k” lever, the 
direction of movement of which corresponds with 
that of the tool. Fine feed adjustment is provided 
through handwheels fitted with graduated dials, |, 
which enable adjustments as small as 0-001 in. |, 
to be made with Spur gearing only 
employed for transmission. All high-speed shafts 
run in ball or roller bearings. 


ease. 1s 


The table has a capacity of 36 in. in diameter, | 
und may be fitted either with a four-jaw independent 
chuck as shown in the illustration, or with a three-jaw ! i 


well supported and finely adjusted. 


With shafts rolled and straightened, the maximum 
is 3in., but tubes of stainless steel or other material 
can be ground up to a diameterof6in. The length 
in any case is immaterial, being only a matter of 
providing suitable feed benches. The substantial 
construction of the machine is well shown in the 
illustration. The grinding wheel, in the centre, is 
20 in. in diameter by 8 in. wide. It is driven by a 
30/35-h.p. motor through Texropes and the spindle 
runs in a pair of wide plain bearings, which are not 
subjected to any pull from the belts, the pulley run- 
ning on separate ball bearings mounted on a sleeve 
attached to the wheel slide. This slide is 6 ft. 10 in. 
long, so that effective st ibility is ensured. Adjust- 
ment effected when through-feed grinding is 
performed, by the large handwheel at the front 
corner of the bed. This is provided with a micro- 
meter dial graduated to 0-0005 in. Direct adjust- 
ment to increments of 0-00025 in. can be readily 
»btained, backlash being taken up by a heavy 
ind an adjustable split nut being 


is 


ounterweight 


| fitted to the screw. 


The regulating wheel slide is correspondingly 
The wheel is 
10 in. in diameter by 8 in. wide. It can be adjusted 
uM cording toa graduated scale to in ingle of 6 deg. 


n relation to the grinding wheel. It is driven by an 


Messrs. Lipképrines Mex. Verxstaps A.B. 


independent motor of 5 h.p., situated, along with a 
change-speed gearbox, in the machine base, trans- 
mission to the spindle being by means of a telescopi: 
shaft and worm gear for grinding and by a roller 
chain for truing. The pulley runs on a sleeve 
of the spindle. The gearbox provides six speeds 
to the regulating wheel for grinding, with a high 
speed for truing. In addition, by exchanging 
two gears, a second series of six grinding speeds is 
| obtained, the total range being from 14-5 r.p.m. to 
| 133 r.p.m., and the truing speed being 1,080 r.p.m. 
| It is claimed that the housing of the gearbox and 
|regulating wheel drive low down in the base, in 
connection with the nature of the drive, results in 
steady running, and that entire freedom from vibra- 
tion ensured. The work support is capable of 
| precise adjustment by the handwheel and _ lever 
|seen immediately below the grinding wheel. Par- 
| ticular attention has been given to the truing devices. 
| That for the grinding wheel is situated in a hori- 
|} zontal position behind the wheel and may be made 
|out between the wheel and the main motor. The 
|device for the regulating wheel is situated above 
jand behind the wheel and is entirely independent 
of the wheel slide, so that it not to 
|adjust it according to the angle of inclination of 





is 


is necessary 
the regulating wheel. 

Both truing devices are driven by 
| motors of 0-3 h.p., and the grinding wheel can b 
|dressed with a high- or a low-speed traverse. By 
| means of automatic stops in the end positions, the 
|device is put out of operation at the end of the 
|stroke. The motors are controlled by means of 
| push buttons and reversing switches. Both truing 
|devices can be used simultaneously and can be 
|obliquely adjusted from graduated scales so that 
taper parts can be ground asdesired. The maximum 
angle is 8 deg. As regards the lubrication of the 
| machine, all shafts transmitting power are provided 
|with automatic lubrication. The bearings inside 
the bed are lubricated by two Bosch one-shot 
|pumps and the sliding surfaces by grease gun. 
|The water supply is provided by a centrifugal 
|pump driven by a 1}-h.p. motor. The machine 
| is, generally, operated by push buttons controlling 
|the various motors. One electrical connection 
| only is needed for the machine, the wiring for all 
|the motors being arranged in accessible positions 
inside the bed and being well protected. 

A large part of the exhibit of Messrs. Buck and 
| Hickman, Limited, 2, 4 and 6, Whitechapel-road, 
London, E.1, consists of imported machine tools, on 
or two interesting examples of which may be dealt 
|with. The machine illustrated in Figs. 78 and 79, 
| opposite, is a 10-in. hydraulic gear grinder for spul 
and helical gears, and is made by Messrs. Pratt and 
Whitney Company, Hartford, Connecticut, U.S.A 
'The principle of the machine is that of using @ 
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Fies. 78 AND 79. 


grinding wheel, the motion of which represents, one 
or both sides of the flat-sided basic rack, which is 
the origin of the involute spur or helical tooth gear 
system. A reciprocating horizontal ram, not unlike 
that of a horizontal shaper, carries the grinding 
wheel through the teeth, generating the opposing 
sides of two teeth simultaneously. The wheel is 
trued with straight sides and top, corresponding 
with the shape of a tooth in a master rack. The 
group of gears being ground is caused to roll past 
the grinding wheel by a master gear and rack, 
so that the wheel always engages the work, tooth 
for tooth, as the master rack engages the master 
gear. The work is indexed automatically when it 
has rolled to one side out of engagement with the 
erinding wheel, and the machine stops automatically 
when all the teeth are finished. The master gear 











79. 


10-1n. HyprRAavLic Gear GRINDER; Messrs. Pratt anp WHITNEY COMPANY. 


and master rack are seen to the right of Fig. 78. 
This view shows the front of the machine, which is 
here set up with the table swivelled for a left-hand 
helical gear. The belt drive to the wheel spindle 
from the motor mounted on the ram can be identified 
by its latticed guard. This motor is of 2 h.p. at 
1,800 r.p.m., and, with a change speed gear, gives 
spindle speeds of 2,215 r.p.m. and 2,500 r.p.m., the 
lower rate providing a peripheral wheel speed of 
7,000 ft. per minute with a new wheel 12 in. in 
diameter. The small vertical motor seen at the 
left-hand drives the pump supplying water to the 
wheel and work. A third motor, of 5 h.p. and 
running at 1,200 r.p.m., on the other side of the 
bed and shown in Fig. 79, drives a duplex oil pump, 
which supplies all the hydraulic power for the 
machine. 


| 
| 


The ram is actuated by a hydraulic cylinder, 


The oil is delivered to the 
cylinder through a reversing and control valve, 
and is exhausted through the same valve back to 
the tank. The ram speed is controlled as required 
by a relief valve, the maximum speed being 60 ft. 
per minute. The reversal of the ram is effected 

| without perceptible shock, even at fullspeed. The 
stroke is adjustable, both as to position and length, 
by two dogs which operate the reversing valve. 
The maximum stroke is 63 in. The table is also 
traversed by a hydraulic cylinder, in this case 3 in. 

|in diameter, and is reversed automatically. There 
are two feed ranges, viz., a slow one for grinding 
and a rapid one for indexing. The rate is changed 
automatically from one range to the other by means 
of dogs, which operate a valve controlling the 
hydraulic cylinder. The slow speed can be varied 
for rough or finish grinding by the manipulation of 

a lever. When the work is finished the table can be 
moved under power to the extreme right, for con- 
venience in loading and unloading. The table, 
of course, is arranged to swivel in a horizontal 
plane for grinding helical gears, the maximum 
helix angle for either right or left-hand gears being 

|45 deg. The maximum pitch diameter for involute 

'spur or helical gears is 10 in. and the minimum 
lin. The maximum diametral pitch is 3, and the 
minimum is 16. The pressure angle ranges from 
13 deg. to 30 deg. Work up to 6 in. wide for spur 
gears can be dealt with. For helical gears the 
width of face depends on the helix angle and up to 

12 in. may be handled. 

The gear blanks to be ground are mounted on 
standard arbors with a driving dog. The spindle is 
mounted in two large ball bearings preloaded to 
5001b. The tailstock spindle holds the arbor tight on 
the centres by spring pressure and is moved by a 
lever. The tailstock is adjustable longitudinally 
and arbors or work up to 14 in. long can be accommo- 
| dated between the centres. Forspur gears the centre 
| line of the work is parallel with the direction of move- 
| ment of the ram, and the work slide moves at right 
angles to the centre line of the work. For helical 
| gears the work slide is set, on its swivelling base, to 
| the helix angle of the gear to be ground, the ram 
| movements remaining, of course, unchanged in direc- 
| tion. The work slide, as before, moves at right angles 

to the work. The helical gear is thus generated 
by the same combination of straight line and rotary 
movements as is the spur gear, and its accuracy is 
as easily assured and maintained as that of the 
spur gear as no twisting motion is used. The master 
gear, visible in Fig. 78, is mounted on the headstock 
end of the work spindle. It is a duplicate of 
|the gear to be ground, in number of teeth and 
|diametral pitch, and is thus of the same pitch 

|diameter as the work. It is not required to be a 

| duplicate in pressure angle. 

| The master gears and racks are of hardened and 

| ground steel, and one three-piece rack is required 

|for each diametral pitch to be ground. The 

/master rack is mounted on a hinged arm, at the 

free end of which is a vertical adjusting screw with 
a range suitable for master gears of 1 in. to 10 in. 
in diameter of pitch circle. The motion of the work 
past the grinding wheel is effected by the rolling 
of the master gear along the master rack. Immedi- 
ately above the master rack is a slide on which 
are mounted two indexing racks. This slide moves 
between adjustable stops, and is traversed the 
distance between two rack teeth at each end of the 
table stroke. It is operated by an automatically- 
controlled hydraulic cylinder. The motion of the 
slide indexes the master gear and the work by rotat- 

| ing the former through one pitch. Indexing takes 

| place at either end to the table movement while 

| the master gear is out of mesh with the master 

|rack and in mesh with either indexing rack, the 
| work having rolled to one side out of contact 
with the wheel. After each full revolution 

| of the work, the hydraulic drive to all parts is 

| stopped automatically by an hydraulically-operated 

| ratchet-wheel mechanism. The ratchet wheel has 

| the same number of teeth as the work and functions 

| as a knock-off after one revolution of the gear being 

| ground has been completed. It can be seen under 

‘the master gear in Fig. 78. The whole hydraulic 

system can be instantaneously started and stopped 
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at any time by an emergency lever at the front of | 
the machiae. All indexing, reversing and speed 
controls are hydraulic and are interlocked where 
necessary. The wheel is trued so that its periphery 
is, in shape and size, that of the straight basic rack 
of the involute system. Truing is done by three 
diamonds, that is,one in each of three sliding bars 
vctuated by a single lever. The two bars for 
truing the sides of the wheel are independently 
adjusted in angular minutes by means of a vernier, 
the limiting angles being 13 deg. and 30 deg. 
The third bar used for truing the periphery of the 
wheel is not adjustable. 

Messrs. Buck and Hickman also show a universal 
die-sinking machine of the vertical-spindle knee 
type, made by Messrs. Pratt and Whitney Company, 
and two new gear grinding machines made by 
Messrs. Gleason Works, 1,000, University-avenue, 
Rochester, U.S.A. One of these is the Gleason No. 14 
spiral bevel and hypoid gear grinder, and is designed 
to correct deformities arising from heat treatment 
of the work. The tooth surfaces are ground by 
means of a flaring cup wheel. The other machine 
is the Gleason No. 9 completing generator, intended 
for the production of straight-tooth gears and 
pinions. It carries out both the roughing and 
finishing operations and is provided with a rotary 
turret revolving on a horizontal axis and carrying 
four work spindles. There are independent cutting 
and grinding heads, the work being transferred 
from one to the other by rotation of the turret. 
Mention should also be made of three Brown and 
Sharpe milling machines and a new Bullard single- 
spindle vertical automatic lathe. Lack of space 
prevents reference to other interesting machines on 
this stand. 

There 
practice to employ vertical in place of horizontal 
machines, on account of the resulting economy in 
floor space. An example of this tendency 
afforded by the vertical automatic lathe made by 
Messrs. Tavannes Watch Company, described ir 
ENGINEERING, vol. cxxxv, page 619 (1933), while 
another is given by the vertical hydraulic broaching 
machine shown at the exhibition by Messrs. A. C. 
Wickman, Limited, Coventry. This machine, made 
by Messrs. The Coventry Machine Tool Works, 
Limited, under the name of the “ Forst,” is illus- 
trated in Fig. 80, Plate XXXV. The machine 
driven by a 15-h.p. motor running at 1,500 r.p.m. 
This motor is not visible in the illustration, but is 
mounted on the base behind theleft-hand column and 
drives two pumps, one of these being an Enor model 
located in the oil The drive is 
through a flexible coupling and reduction gearing, 
the latter being mounted in a swivelling casing so 
that the height of the driving shaft can be varied 
to suit different motors. The second pump referred 
to delivers oil to the auxiliary control gear and to 
the fluid pump motor, which is bolted 
to the base. The Enor pump supplies the oil for 
the working stroke and, as is well known, gives a 
stepless variation of the working speed. 

As will be clear from Fig. 80, the 
equipped with two cylinders, the piston rods being 
connected at the upper end by a bridge to form the 
pulling head. The return stroke is made by the 
weight of the pistons with their associated parts. 
is shockless, as an oil 


is an increasing tendency in workshop 


18 


18 


reservoir shown. 


cooling 


machine is 


The downward movement 
cushion, which acts as a brake, is provided at the 
end of the stroke. The pulling head carries the 
holder, which automatically grips and releases the 
broach. During the actual broaching operation the 
work rests against a self-aligning fixture held in the 
of the machine. An adjustable stop, 
sliding on a telescopic rod, regulates the length of 
the stroke. By operat ng the lever which is used 
for starting, shown on the front of the machine 
in the illustration, the cylinder of the broach-lifting 
device is operated, advancing the tool until it is 
automatically gripped by the holder after a work- 
piece has been slipped over the top. The operating 
lever is under spring pressure and has two positions. 
In the first position, the broach is lifted and gripped 
18s described, the main control gear valve is moved 
over to the working stroke, and the lifting device is 
returned to its initial position. The broach then 
passes through the work, and at the end of the 


croass-tie 


stroke it is released from the holder and the work | 
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runs down a swivelling chute. The pulling head 
finally returns to the starting position ready for 
the next operation. The second position of the 
operating lever allows either the working or return 
stroke to be interrupted. 
lever, visible on the side of the machine in the 
illustration, the change over from the working to the 
return stroke may be made in any position of the 
broach. The lower end of the latter fits into a 
tapered bush in the lifting device, and the shock 
of the release, which occurs shortly before the 
lowest position, loosens the chips, which are 
completely washed away by the cut ting fluid. 

A direct-reading pressure gauge, graduated in 
pounds and tons, is mounted above the main frame, 
shown. This gauge indicates the pressure 
applied, and a safety relief valve, to which it is 
connected, can be set so that the travel of the 
broach will be stopped if the load exceeds a pre- 
determined amount. The base of the machine 
forms the tank for the cutting compound. The 
maximum stroke of the machine is 47 in., and the 
maximum pulling capacity is about 10 tons. The 
distance between the cylinders is 13} in. The 
cutting speed can be varied from zero to 40 ft. 
per minute, and the return speed is about 66 ft. 
per minute. 


as 


Messrs. Edward G. Herbert, Limited, Atlas 
Works, Levenshulme, Manchester, as is well known, 
specialise in two distinct products, viz., metal- 
sawing equipment and testing machines. 

With regard to testing machines, examples of 
the Herbert 4-kg. and 2-kg. pendulum hardness 
testers are being demonstrated, as well as a new 
4-kg. simplified standard model. After many 
years’ experience as sole agents for Tinius Olsen 
testing machines, Messrs. Herbert are now construct- 
machines under licence in their own 

their exhibit includes three British- 
built machines. These comprise a motor-driven 
30,000-Ib. universal testing machine, a _hand- 
operated Brinell hardness testing machine, and 
a folding-endurance tester for paper developed by 
Professor V. Bush, of the Massachusetts Institute 
of Technology. In the last-mentioned machine, 
a strip of paper, 1-5 cm. in width, is fastened at 
one end in a clamp which is attached to a weighing 
system, so that a definite load, indicated on a 
scale, can be applied to the specimen under test. 
The other end of the paper is fastened in a clamp 
which oseillates through an angle of 140 deg. on 
each side of the vertical. In this way the paper 
is folded backwards and forwards round a carefully- 
made radius on the jaws. A revolution counter 
shows the number of double folds sustained before 
the specimen breaks, when the machine is auto- 
matically stopped. 

We illustrate the 30,000-Ib. Olsen universal 
testing machine in Fig. 81, on Plate XXXV. The 
machine, it will be seen, is of the screw type operated 
by four rotating nuts, the upper ends of the screws 
on which they work being fixed to a travelling 
crosshead. Each nut is fitted with a large gear 
wheel, which engages with a central pinion, and 
the screws pass through openings in the weighing 
platform, levers and bedplate. Columns on the 
weighing platform carry a fixed crosshead, and 
tensile test specimens are held in grips in this 
fixed and the travelling crosshead. 
Compression specimens are placed between the 
travelling crosshead and the weighing platform. 
\ lever system supports the latter and trans- 
mits the load to the scale beam, on which 
it is balanced by a poise operated by hand through 
a long screw; the load is read by a dial vernier. 
For quick adjustment, the poise can be disengaged 
from the screw and moved freely along the beam. 
As will be clear fram Fig. 81, the machine is driven 
by a direct connected constant-speed motor, four 
straining speeds being obtainable by means of 
gearing. These cover the needs of normal testing, 
but where additional speeds are required for special 
testing, or where autographic attachments are used, 
a variable-speed motor would be employed. 
power is transmitted through a series of spur and 
bevel gears to the main straining nuts, two friction 
clutches being used to obtain the speed variations, 
and these are arranged so that no two speeds can 
be engaged at the same time. 


ing these 
works, and 
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On page 540 of our last volume, we gave a descrip- 
tion of a number of high-speed drilling machines 
recently introduced by Messrs. A. A. Jones and 
Shipman, Limited, East Park-road, 
These machines are all being shown at the exhibition, 
together with further drilling machines and a rang 
of grinders. The exhibits include a number of 
entirely new machines, of which we have selected th: 
25-in. vertical drill, shown in Fig. 82, and the ,°,-in. 
tapping machine, shown in Fig. 83, both on Plate 
XXXV,for description. In designing the vertical drill, 
particular attention has been paid to ensuring 
maximum power at the drill point with a minimum 
of driving power, together with ease of control, 
smooth and silent running, and accessibility. The 
machine is fitted throughout with ball bearings 
mounted in dust-proof housings, this provision 
extending to the loose pulley. The drive from the 
upper shaft is through a spiral bevel wheel and 
pinion to the spindle. The latter is provided with 
six splines, and is mounted in ball bearings with an 
oil seal to prevent leakage. The back gear 
totally enclosed, and is of the helical type, running 
in an oil bath. It is operated by a friction clutch, 
which can be readily adjusted from the outside. 
The top shaft is hollow for internal lubrication, and 
is housed in the dust-proof casing visible in Fig. 
82. The top half of this casing is readily remov- 
able to give access to the shaft. The upper cone 
pulley runs in independent ball bearings housed in 
the main frame, the top shaft being relieved of all 
belt stresses. 

Four rates of feed are available by an automatic 
feed box, the gears being of the sliding type running 
in an oil bath. The feed lever is provided with a dial 
to indicate the number of revolutions per inch of 
feed. When the automatic feed is required, it is 
only necessary to pull out a conveniently-located 
pin, when a slight downward movement of the feed 
lever brings the mechanism into action. To stop 
the automatic feed, it is merely necessary to raise the 
lever. The base of the machine forms a reservoir for 
the cutting fluid, the pump being mounted on the 
top of the base as shown. The fluid is returned 
through wide channels in the table and a pipe to the 
sump in the base. A large clearing door is provided 
to give access to the sump. 


Leicester. 
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The tapping machine shown in Fig. 83 is suitable 
for tapping holes up to ,';-in. Whitworth thread in 
mild steel. The spindle is of selected steel, hardened 
and ground, and runs in porous bushes charged with 
lubricant. A sight feed lubricator is fitted, feeding 
into the top of the main spindle, so that a constant 
and uniform supply of oil is ensured to the main 
spindle bearings. The spindle is balanced by an ad- 
justable weight, and a very sensitive control can 
be maintained. Both hand and foot control for the 
spindle are provided, and an adjustable graduated 
depth stop is fitted on the front of the machine. As 
will be clear from Fig. 83, the spindle drive is 
effected with a round leather belt. Three speeds are 
available by stepped pulleys, and the belt is auto- 
matically maintained in tension by a device on the 
back countershaft. The machine can either be 
arranged for motor drive, or provided with fast- 
and-loose pulleys, as shown in the illustration. ‘The 
idler pulleys, bottom countershaft and loose pulleys 
are all mounted on ball bearings. 

The table can be adjusted either radially or vertic- 
ally, and an adjustable stripper is attached to the 
machine head, as shown. The operation of the 
machine is extremely simple, the spindle being fed 
by a downward movement of the hand or foot 
control. As the tap comes into contact with the 
| work, the slight friction developed is sufficient to 
cause the forward driving clutch to revolve the 
spindle as long as the necessary pressure is main- 
tained. To withdraw the tap, the downward 
pressure is reduced, and the reverse clutch then 
automatically engages and the tap is withdrawn. 
When tapping blind holes, it is merely necessary 
to set the depth stop to the pre-determined depth ; 
the forward drive will then be stopped at this point, 
and the reverse automatically engaged. The foot 
control for the spindle is entirely independent, and 
becomes inoperative when the machine is worked 
by hand. All parts are readily accessible, and the 
pedal gear is operated by rod and not by wire cables 
‘concealed in the column. The machine has 
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maximum spindle feed of 2 in. and the spindle is } in. 
in diameter. The forward spindle speeds are 250, 
110 and 570 r.p.m., the reverse speeds being 350, 
575 and 800 t._p.m. The maximum distance between 
the chuck nose and the table is 12 in., the vertical 
movement of the table is 10 in., and the working 
surface is 10 in. by 12 in. 

An interesting range of American special-purpose 
tools is being shown by Messrs. Gaston E. Marbaix, 
Limited, Vincent House, Vincent-square, London, 
S.W.1. These include gear-finishing, lapping and 
checking machines, a duplex nut-slotting machine, 
a high-speed tapping machine, a honing machine, 
and a continuous-band filing machine. The gear- 
finishing machine shown is manufactured by Messrs. 
The Michigan Tool Company, of Detroit, and its | 
main features are that the head carries an arbor | 
on centres on which the gear is mounted, the machine | 
being provided with two arbors to give continuous | 
production. The work travels a predetermined 
number of strokes across the cutting rack, the head | 
being raised automatically, and the head is fed | 
with a definite controlled pressure. The gear- | 
lapping machine shown is also a Michigan model, of | 
which the leading features are as follows :—Three 
laps are used with individual brake action. Each 
lap can be set at a different axis angle to effect a 
different lapping condition, the extent of which can 
be controlled on each lap by its individual brake. | 
Alternately, all the laps can be similarly set and | 
synchronised by an adjustable reciprocating mecha- 
nism. Each lap can be adjusted for centre distances, 
and when the laps are recut this adjustment enables 


them to be re-used on the same sized gear. The 
timed rotation in each direction can be varied 
in half-minute cycles. Two Michigan checking 


machines are shown, both based on the sine-bar 
principle. In the first of these machines, designed 
for involute checking, two indicators and a reversible | 
indicator finger are employed, so that both sides | 
of a gear tooth may be checked without dismounting, | 


reversing the gear, or changing the set up. No} 
master forms or base-circle discs are required. The | 


second machine is for checking the lead on spiral | 
gears. 

The duplex nut-slotting machine shown by Messrs. 
Marbaix, Limited, is manufactured by Messrs. The | 
Pellow Machine Company, of Detroit, and was | 
described in ENGINEERING, vol. cxxvii, page 803 | 
(1929). The continuous-band filing machine is illus. | 
trated in Fig. 84, Plate XXXV. Itis manufactured | 
by Messrs. Grob Brothers, West Allis, Wis. As will | 
be clear from the illustration, the machine is strongly 
constructed to give adequate rigidity, the frame | 
consisting of two side members of webbed form, | 
bolted together and mounted on a cast chip- | 





| blade, and can cut through a 3-in. diameter mild- 
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The file chain always runs in the same direction, 
and as the chips are carried downward, there is 
no burr and it is easy to file accurately to a line on 
the work. The distance from the floor to the table 
is 39 in., the total height is 63 in., and the smallest 
hole that can be filed is { in. diameter. The file 
chain is adequately protected above and below the 
work from accidental contact. An alternative 
smaller model of the machine, driven by a }-h.p. 
motor, is available. 

When dealing with the exhibit of Messrs. Edward 
G. Herbert, Chapel-street, Levenshulme, Manchester, 
reference was made above to the firm's display of 
metal-sawing equipment. This includes Rapidor 
heavy-duty high-speed sawing machines, one of 6 in. 
by 6 in. capacity operated by a single-speed motor 
through a Texrope drive ; another of 10 in. by 10 in. 
capacity, also driven by a single-speed motor ; and a 
third, of 6 in. by 6 in. capacity with a three-speed 
motor drive and a patented form of governor feed. 
The last-mentioned machine was illustrated and 
described on page 461 of our 132nd volume (1931), 
and several other of the firm’s sawing machines have 


| been dealt with in our columns on previous occasions. 


A small machine, known as the Rapidor Minor, 
having a cutting capacity of 3 in. by 3 in., has, 
we believe, not been exhibited before, and we 
illustrate this in Fig. 85, Plate XXXVI. As will be 
seen, it is of robust construction, and is suitable for 
high-speed work within its range. It makes 200 
strokes per minute with an 8-in. high-speed steel 


= 


steel bar in 7 minutes. It is belt-driven, and the 
saw frame runs on Vee-slide bars of 45-ton steel, 


'which ensure rigid guidance and permanent align- 


ment. Variable spring pressure is applied to the 
saw blade, and the automatic lift of the saw on the 
return stroke is effected by an adjustable oil dash- | 
pot. We may mention also a light 6 in. by 6 in. 
saw known as the New Manchester, and intended 
for use in those shops in which there is not sufficient 
sawing to be done to justify the installation of a 
Rapidor production saw. 

A range of saw-sharpening equipment includes 
a Rapidor No. 4 motor-driven automatic saw- 
sharpening machine and a No. 1 machine mounted 
on a column. We illustrated and described the 
principle of these machines on page 357 of our 
126th volume (1928). Of saw blades, examples of 
Rapidor 18 per cent. tungsten steel blades, with 
Evan’s patent regrinding set, and Rapid high-speed 
steel and alloy-steel blades, are included among the 
firm's exhibits. 

Included among the exhibits of Messrs. A. C.- 
Wickman, Limited, Coventry, is one of the Wagner 
cold-sawing machines, made for them by Messrs. 


container. The drive is from a self-contained }-h.p. |The Coventry Machine Tool ; Works, Limited, 
motor of the ball-bearing type, running at|Coventry. In this machine, which is illustrated in 
1,100 r.p.m. The driveis by Vee-belt, pullevs being Fig. 86, Plate XXXVI, hydraulic feed is employed 
provided to give three different speeds. The file | for the saw slide and, if required, the work can also 
chain is made up of 18 self-locking parts 5 in. in| be clamped by hydraulic pressure. For the drive, 
length, any part being replaceable in a short time. |an electric motor is housed in the machine body 





A positive drive for the chain is obtained through 
a series of equally-spaced driving pins mounted in 
the lower sheave. The pins are located in the 
centre of the groove in which the chain runs, and 
are cushioned by helical springs so that they adjust | 
themselves automatically to the links, ensuring the | 
positive drive without stretching or damaging the 
chain. The upper sheave is mounted on a hinged 
bracket, which can be raised or lowered, to ensure 
the correct tension on the chain, by means of a 
hand wheel on the right-hand side of the machine, 
and visible in Fig. 84. The hand wheel is 
cushioned by means of a helical spring, and an | 
adjustable pin mounted on the machine frame close 
to the spring acts as a stop as soon as the spring is | 
properly compressed. The replaceable file support | 
over which the files slide is hardened and accurately 
ground. The files are firmly guided against the 
ground surface of the support by means of a roller 
covered with tough but flexible rubber. As shown 
in the illustration, this roller is mounted on a 
slotted arm so that its height can be adjusted. 
The table is 17 in. by 21 in. in area, and can be tilted 
by means of a hand wheel below it, the angle of 
tilt being accurately recorded on a scale. All the 
revolving parts of the machine are mounted in felt- 
sealed ball bearings with large grease chambers. | 


| front of the machine. 


tions in 


}and directly coupled to the lower driving shaft, 
| from which power is transmitted to the upper 


driving shaft by means of the belt shown on the 
left of Fig. 86. The driving pulley includes an 
expanding-ring clutch, and from this the saw is| 
driven through helical and plain spur gearing. 
Sliding gears give three or four cutting speeds. All 
shafts run in bronze bearings, which are lubricated 
by an oil pump. The oil pressure required for the 
hydraulic feed is produced by a geared pump from 
which the oil flows to a pressure and feed regulator, 
enabling the feed to be adjusted from zero to the 
maximum by means of a handwheel fitted on the | 
An important feature of the 
machine is the arrangement of the pressure regulator, 
which automatically adjusts the feed to suit varia- 
the section of the work being sawn. It may 
also be mentioned that any possibility of the saw 
digging into the work is avoided by the provision 
of an oil-pressure brake, which prevents the oil in 
front of the feed piston from escaping too freely. 
The work is clamped in a vice with vertical and 


| horizontal jaws, the tightening and releasing of the | 


jaws being effected by hammer-clutch handwheels. | 
The handwheel grips the clamping spindle through | 
two clutch teeth, ample clearance being allowed 
between the back of the clutch teeth on the hand- 


| can cut through joists up to 24 in. by 8 in. 
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wheel and the back of the clutch teeth on the 
clamping spindle. By this means the tightening 
and releasing of the jaws can be effected by a 
repeated hammering effect. Hydraulic clamping 
gear can, however, be fitted, as already mentioned. 
When this is employed, a double pressure pump is 
used, one for the feed and the other for clamping. 
For making mitre cuts at any angle up to 45 deg., 
the machine is equipped with a special vice and 
swivelling horizontal clamping jaw, and to avoid the 


| necessity for swinging very long work when making 
| mitre cuts, the machine can be supplied with a 


circular index base plate, which enables it to be 
rotated through a complete circle. The saw blades 
used are fitted either with long segments or single 
teeth of high-speed steel, and in some cases have 
ground grooves on the periphery, which serve to 
break up the chips without damaging the cutting 
edges. 

Cutting fluid is supplied by a pump coupled 
to the driving shaft and drawing from a collecting 
tank contained in the front portion of the machine 
body. The chips are deposited below the saw blade, 
clear of the cutting fluid and can be removed at 
intervals through openings at the side of the body. 
The machines are made in eight sizes, taking 
blades ranging from 12 in. to 66 in. in diameter. 

For sharpening the blades used on these machines, 
Messrs. Wickman are showing one of the saw- 
sharpening machines, made by Messrs. Gustav 
Wagner Maschinenfabrik, Reutlingen, Germany, and 
we illustrate this machine in Fig. 87, Plate XX XVI. 
On it, saw blades are ground automatically, and the 
cutting edges are maintained at a uniform height. 
Teeth with forms and clearances suitable for cutting 
any class of material can be ground accurately and 
rapidly. Careful attention has been given in the 
design to ensure rigidity and for this reason the 
spindle has been mounted on the front of the grind- 
ing-wheel slide on an extension of the slide ways, 
this arrangement, it is claimed, eliminating all 
vibration. The spindle, which is driven by belt 
from an electric motor of }-h.p., mounted on the 
pedestal, runs on taper-roller bearings. Its position 
on the slide can be adjusted independently of the 
stroke to suit teeth of different depths. An attach- 
ment can be supplied in which a small grinding 
wheel with its spindle at right angles to the main 
spindle, and driven from the latter by gearing, 
can be used for grinding the peripheral grooves above 
mentioned. Blades ranging from 210 mm. (8} in.) 
to 800 mm. (314 in.) in diameter, and with tooth 
pitches from 5 mm. (4} in.) to 40 mm. (14% in.) can 
be dealt: with. 

An extensive range of metal-sawing machines 
forms the principal part of the exhibit of Messrs. 
Charles Wicksteed and Company (1920), Limited, 
Stamford-road Works, Kettering. There are, for 
instance, three different sizes of circular saws 
having inserted-tooth blades, electrically driven 
through a Texrope drive and worm and double- 
helical gearing. The worm is of case-hardened 
material, the worm wheel of phosphor bronze and 
the double-helical gears of chrome steel. All the 
gearing is totally enclosed and immersed in an oil 
bath, while all the spindles run in phosphor-bronze 
bearings. The feed is operated by a hydraulic 
piston which can be adjusted, while the machine is 
running, to give a feed from zero to 12 in. per minute 
with a quick return. Should any undue resistance 
be encountered, the feed is automatically reduced 
by the opening of a safety valve. 

The three machines exhibited are capable of 
cutting circular bars of 6} in., 9 in., and 13 in. 
diameter, respectively. One of these machines, 
known as the No. 3, is fitted with a swivelling head, 
and is illustrated in Fig. 89, on the next page. This 
machine is particularly suitable for girder work 
and when fitted with a 38-in. diameter saw blade 
By 
means of a handwheel operating a pinion, which 
engages with a toothed quadrant, the head can be 


_swivelled through any angle up to 45 deg. and thus 


a long joist, or other section, can be cut off at an 
angle without slewing it round. The girder being 
sawn is held in a vice fitted with a hammer-nut lock. 
Although it is possible to cut larger solid sections, 
this machine is not recommended for sawing bars 
of circular or square section greater than 9 in. in 
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diameter. The cutting time for a circular bar of 
this size is given as 24 min. For sharpening circulat 
saws with inserted teeth a machine capable of | 
handling blades from 9 in. to 38 in. in diameter is 
shown. The saw is sharpened automatically at on 
setting and with only one grinding wheel. 

In addition to the circular saws, Messrs. Wicksteed 
are showing a number of reciprocating metal saws 
of the hack-saw type, most of which are fitted with 
the firm’s patented hydraulic resistance device, 
which, it is claimed, greatly increases both the output 
of the machine and the life of the saw. In thes 
machines, the blade is set at an angle to the guide 
bars in such a way that in the course of the stroke 
the frame is raised against the resistance of 
hydraulic cylinder containing oil and controlled by 
a valve which varies the resistance applied. The 
resistance is greatest at the middle of the stroke and |! 
is entirely removed at each end. With this device, | 
it is stated that if either high-speed or ordinary 
blades are employed, the same blade at the same | 
speed can be used to cut most materials of any | 
A separate hydraulic device gives positive 
relief to the saw on the idle stroke and this also 
enables the frame to be lifted to its highest position, 
to remain stationary in any position, or to fall 
quickly, if desired, without injuring the teeth. The 
three machines of this type exhibited are capable of 
cutting circular bars up to 6 in., 8 in., and 10 in., 
in diameter, respectively. One of the firm’s 5 in. | 
Acme machines is also being shown. This is not | 
fitted with the hydraulic resistance gear above | 
referred to, but has a hydraulic ram giving positive 
relief for the whole length of the non-cutting stroke. 
All these machines are electrically driven through 
a Texrope drive. 


section. 


A special-purpose machine shown by this firm is 
illustrated in Fig. 88, Plate XXXVI. This is ay 
hack-sawing machine designed for cutting up old 
locomotive tyres or wheels for scrap, although it | 
can be employed for many other purposes for which 
an ordinary type of machine would be useless. As 
will be seen, the mechanism is mounted on a column | 
so that 
ground | 


and can be raised and lowered by a screw, 
the saw can work at any height from the 
from 2 ft. to 5 ft. 8 in. The mechanism is similar 
to that of the Acme machine, above mentioned, 
and the machine is capable of sawing through a| 
section 6 in. square. The cut takes place on the 
inward stroke and positive relief is provided on the 
non-cutting stroke. 

Messrs. Wicksteed are also showing a range of 
ul tools, including tube expanders, 
belling tools and pipe expanders, ratchet 


be aders, | 


cutters, 
braces and ratchet handles, machine vices, flexible | 
shafts, straightening presses, spindle presses, hand 
ra saws. AC, 


| 
\ comprehensive range of pattern-shop machinery | 
is being shown by Messrs. Wadkin and Company, | 


Green-lane Works, Leicester. These include cross- | 


cutting and trenching machines, planers, band saws, | 
sanders, lathes and millers, several of the machines 
being either new models or of very recent design. | 
One of the most interesting among the latter is the 
electrically-driven wood-turning lathe illustrated in 
Fig. 90, page 529. A totally-enclosed gear box in the 
headstock enables nine spindle speeds to be obtained, 
varying from 98 r.p.m. to 1,904 r.p.m., so that 
practically any class of turning may be done either 
between centres, or on the inside or outside face- 
plates. The machine made with either 12-in. 
or 15-in. centres, and can be fitted with motors to} 
suit practically any alternating-current or direct- 
current supply system. The headstock spindle runs | 
on roller bearings, the thrust in either direction being | 
taken on a double-ba!l thrust washer. A lock is! 
provided on the spindl» to facilitate the removal of 
the face plates, the current being cut off auto- 
matically while this lock is in operation. The 
motor is of 3-h.p., and is mounted on a bracket 
bolted to the headstock base. The drive to the 
gear box is by Vee-belting, with provision for taking | 
up slack. The bed is of great stiffness, with wide 
machined faces, and as will be clear from the illus- 
tration, the usual gap plate is omitted, and the bed 
itself arranged to slide on the two supporting 
columns. This arrangement possesses two marked | 
advantages. When work of large diameter, but of 
small thickness, is being turned on the inner face | 


| 


18 
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Fig. 89. 
plate, the end of the bed can be brought close up 
to the work to avoid the necessity for overhang on 
the tools, and the distance between centres can be 
extended considerably without the necessity for a 
temporary rig for the tailstock, and without occupy- 
ing additional floor space. The longitudinal traverse 
of the bed is effected by a rack and pinion motion. 

The control gear for the motor is of the Brookhirst 
type, and consists of an automatic contactor-type 
starter operated by the start and stop buttons visible 
Fig. 90 the front of the headstock. The 


n on 


| contactor gives no-volt protection and is provided 


with an overload release. The various spindle speeds 
are engaged by the two hand levers, visible above 
the push buttons. The tailstock is provided with a 
long steel sliding poppet, controlled by the usual 
hand wheel, operating a square-threaded screw. 
It is arranged with a set-over motion for taper 
turning, and the front end of the spindle is bored 
to a Morse taper of the same size as the headstock 
spindle. The centres are self-discharging. The 
compound tool slide is provided with the usual 
hand traverses, and is traversed along the bed by 
means of a geared rack and pinion motion. The 
tool post slide can be swivelled for taper turning, 
and the rest is adjustable vertically. The hand- 
turning rest is of standard type. Both the 12-in. 
and 15-in. centre machines will take work up to 
8 ft. 3 in. in length between centres with the bed 
close up to the headstock, and afford a gap of 2 ft. 
6 in. when the bed is moved to the extreme right. 
The largest diameter which can be turned on the 
inner face plate is 5 ft. 6 in. on the 12-in. machine, 
and 6 ft. on the 15-in. machine. The maximum 
diameter over the hand-turning and tool rests is 
1 ft. 7 in. on the 12-in. machine, and 2 ft. 1 in. on 
the 15-in. machine. 

The Wadkin combined planer illustrated in Fig. 91, 
opposite,is an entirely new model, with a thicknessing 
capacity of 24 in. by 9 in., and a surfacing capacity 
of 26 in., without removing the fence. The main 
frame is very stiff and has a large base area to 
eliminate vibration, and is so shaped as to afford 
good foot room for the operator. The surfacing 
tables are exceptionally long, and are scraped 
dead true to enable the machine to make perfect 
glue joints. They have a horizontal draw-out 
motion for convenience in changing or sharpening 
the cutters. Each table has also a rising and 
fallmg motion, and the edges adjacent to the 
cutters are fitted with steel lip plates. The design 
enables rebating to be done 4 in. deep in any 
width of timber, and rebating 1 in. deep can be 
carried out when the overhang of the timber 
does not exceed 


1} in. 


The fence cants up to| 


SwIveELLine CrrcuLcar Saw; Messrs. CHARLES WICKSTEED AND Company (1920), LiMiTED 


45 deg., and is quickly adjustable across the table 
by a handwheel. An extension on the front table 
enables the fence to be set back to allow the full 
width of the cutters to be used. Two adjustable 
holding-down springs are provided. The thicknessing 
| table is also of great length, and is provided with 
ltwo adjustable anti-friction rollers. The small 
vertical adjustment provided greatly facilitates the 
handling of twisted timber, which would ordinaril) 
| bind on the table when going through the machine. 
Both rollers are adjusted simultaneously by a turn 
| of a hand lever at the feed end of the table. Carrier 
| rollers are also provided for supporting long work. 
| The table is raised and lowered by a handwheel at 
the front of the machine, all the mechanism being 
totally enclosed. The cutter block is of the two- 
| knife circular safety type, running in heavy ball 
hearings. The block takes moulding cutters, which 
can be used without disturbing the ordinary planing 
| knives. 
| The feed rollers are driven by a heavy chain, 
totally enclosed and running in an oil bath. Three 
rates of feed are provided by means of a gear box. 
The speed can be varied while the machine is running, 
|to suit the nature of the work going through. Al! 
| the feed gearing is of steel, machine cut, and runs in 
|oil. The feed rollers and pressure bars are controlled 
| by adjustable springs, and are provided with stops 
|to prevent them being lifted into the cutters. For 
alternating-current installations, the cutter block and 
feed motions are driven by separate motors, the 
power in each case being transmitted by Vee-belts, 
effectively guarded. When direct current is em- 
ployed, the motor driving the cutter block is direct- 
coupled. For alternating-current working, the 
machine is controlled by three push buttons, two ol 
which start the cutter block and feed motions 
respectively, while the third shuts down both motors 
simultaneously. The control gear is interlocked, 
so that the feed motor contactor automaticall) 
opens if the cutter block motor is stopped, thus 
ensuring that the timber cannot be fed against a 
stationary cutter block. In the case of direct-current 
operation, dust-proof hand-operated starters are 
supplied as standard, but push-button control can 
be supplied to order. The machine can be fitted 
for countershaft drive if desired. The surfacing 
table is 6 ft. 1 in. long, the thicknessing table is 
3 ft. 94 in long, and the length between the carrie! 
rollers on the latter is 5 ft. 54 in. The maximum 
depth of cut on the surfacing tables is } in. The 
maximum depth of moulding without removing the 
pressure bars is } in., and with the pressure bars 
removed is 1} in. The height of the surfacing table 
from the floor level is 2 ft. 10in. The cutter block 
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runs at 4,000 r.p.m., and the diameter of the cutting 
‘ircle is 5in. The standard rates of power feed are 
20), 30 and 46 ft. per minute. The cutter-block motor 
is of 5-h.p., and the feed motor is of 1-h.p. 

For certain purposes, in order to reduce friction 
ind wear to a minimum, it is desirable to produce 
parts with a mirror-like surface which cannot be 
obtained on the finest grinding machine. For this 
purpose, mechanical lapping may be employed 
in the production of such parts as gudgeon pins, 
fuel-pump plungers, piston rings, roller bearings, 
«c., and the process may also be used in the manu- 
facture of plug and slip gauges. It must be remem- 
bered, however, that the process of lapping is not 
intended for the removal of stock but only to give 
+ high-class finish. Two lapping machines, made 
by Messrs. Newall Engineering Company, Limited, 
Queensway, Ponder’s End, Middlesex, are being 
shown by Messrs. Alfred Herbert, Limited, Coventry, 
nd are illustrated in Figs. 92 and 93, Plate XX XVII. 

The larger machine, shown in Fig. 92, is known 
‘s the Norton-Newall Hydrolap and is capable 


of dealing with flat work up to 2} in. thick by 


CoMBINATION PLANER; Messrs. WADKIN AND COMPANY. 


5 in. wide, or cylindrical work up to 24 in. in 
diameterand 5in.long. Actually, separate machines 
are supplied for flat and cylindrical work, but the 
difference relates only to the method of driving the 
work-holder. In this machine both the laps are 
rotated, the upper one at 103 r.p.m., and the lower 
one at 113 r.p.m. As will be seen, the upper lap 
is mounted on a very rigid column while the motor 
is accommodated on the bed of the machine, totally 
enclosed in a cowl. The upper lap is driven through 
a large diameter quill on a hardened, ground and 
lapped spindle, and is raised and lowered hydrauli- 
cally, the motion being controlled by a single lever 
located in a convenient position. By the same 
means the pressure on the work can be varied in 
accordance with the amount of stock to be removed 
and the area of the surface to be lapped. As in| 
the case of the smaller machine, the mechanism | 
for driving the lower lap is enclosed in an oil bath, | 
but the thrust is taken on roller bearings and on 

| hardened, ground and lapped plates having bronze 

jliners in between them, this arrangement, it is 

| stated, preventing any possibility of chatter or 














CoMBINED LATHE AND SANDER; Messrs. WADKIN AND COMPANY. 


| * snakiness.”” The main drives are controlled by 
two levers through a ball-bearing clutch, which is 
| part of the main sprocket driven by chain from 
|the motor. Means are provided for running the 
laps in either the same or in opposite directions, 
and in the machine intended for flat work three 
speeds are provided for the work-holder, the speed 
changes being obtained by the movement of a 
single lever. 

The wheel dresser, clearly shown in Fig. 92, is of 
large dimensions, and the ground bar which carries 
the diamond holders passes through a hardened and 


| ground steel bushing, which ensures long life and 


accurate service. The dresser is arranged to swing 


| through an are, so that it can be moved out of the 
| way when not in use. 
| stop for dressing the wheels in a true plane, but, 
|if desired, the laps can be dressed in taper form 
| to compensate for any difference in speed. 


It is brought up to a positive 


Means 
are provided for dressing the laps mechanically, 


|using a worm and worm-wheel, the feed being 
| controlled by a nut and screw. 
|dressing bar is graduated in inches, so that the 
| operator can dress the laps to a pre-determined 


The power-feed 


width without measurement. The laps used are 
bonded abrasive wheels 24 in. in diameter and 3 in. 
in thickness with a 14-in. diameter hole, the grit 
and grade employed depending upon the class of 
work to be done. No washing of the work is neces- 
sary after lapping, and it is claimed that soft metals 
can be lapped satisfactorily as no “ charging ”’ 
of the pieces occurs. As an example of the produc- 
tion capacity, it is stated that, on the cylindrical 
machine, gudgeon pins, 1 in. in diameter and 3 in. 
in length, can be lapped at the rate of 500 per hour 
removing 0-0002 in. to 0-0003 in. of material, the 
finished work being accurate to within 0°0001 in. 
and having a bright mirror-like surface. 

In the smaller machine, known as the Norton- 
Newall Model No. 10U, shown in Fig. 93, the 
parts to be lapped are placed in a suitable work- 
holder between two horizontal laps, of which the 
upper one is stationary and floating, while the lower 
one revolves at about 60 r.p.m. The work-holder 
is given an oscillatory or gyratory motion and is 
rotated at a speed designed to produce equal wear 
on the two laps. The mechanism for driving the 
lower lap and the work-holder is operated through 
a bronze worm-wheel and a hardened and ground 
steel worm, the whole mechanism being enclosed 
in an oil bath designed so that no abrasive material 
can enter. Where possible, ball bearings are 
employed, bronze bearings being fitted elsewhere. 
The machine illustrated in Fig. 93, uses laps 14 in. in 
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diameter with a face width of 3 in., and can handle 
flat work up to 14 in. thick by 3 in. wide, or cylin- 
drical work up to 1} in. in diameter by 3 in. long. 
It is driven by a 1-h.p. motor enclosed in the base. 

One of the exhibits of Messrs. Dowding and Doll, 
Greycoat-street, London, 8.W.1, not hitherto men- 
tioned is the new gear-hobbing machine, R.S.2, 
illustrated in Fig. 94, Plate XX XVII, and made by 
Messrs. Hermann Pfauter, Chemnitz, the display of 
this firm’s products on Messrs. Dowding and Doll's 
stand consisting of 12 machines altogether. As 
will be realised from the illustration, the machine is 
intended for cutting spur, worm or spiral gears of 
medium size, being provided with a work table 
accommodating spur wheels up to 39} in. in dia- 
meter. The maximum width of wheels that can 
be dealt with is 114} in. up to 204 in. in diameter, 
and 14} in. for wheels over that size. The table 
is bored with a hole 34 in. in diameter for the recep- 
tion of arbors for wheels and pinions of small 
diameter. An important difference in this machine 
from the previous pattern lies in the fact that the 
saddle-traversing screw is off the centre so that 
a pinion with a long integral shaft can be accommo- 
dated, the shaft passing through the table. Rigidity 
is secured by an overarm connecting the main 
column with the tailstock column attached to the 
table saddle. 

The hobbing head has a new reversing arrange- 
ment which enables a constant direction of rotation 
of the power unit, belt or motor, to be maintained. 
This consists of pick-off gears mounted on three 
studs, so arranged that reversal of the hob rotation 
is effected by transferring one of the gears to an 
adjacent stud, such reversal being necessary when 
cutting left-hand instance. The hob is 
provided with six speed changes. The new machine 
embodies considerable differences in construction ; 
the shafts, including the table worm shaft, are now 


for 


gears, 





| grinding 


of the six-splined type hobbed from the solid, instead | 


of being keved, and generally the former straight 
bevel and spur gears have been replaced by spiral 
wheels and helical gears. All 
are either of or forged The 
indexing gear for the work table has radial and 
axial adjustment and is designed to give a very 
high degree of accuracy. The dividing worm, which 
is supported on both sides independently of its 
driving shaft, is of nitrided steel, hardened and 
The worm wheel is of a Perlite 


bevel 


years stee! bronze 


ground ull over: 
iron having a very close grain. 
general, provided for by a hand-operated oil pump, 
though oil baths are provided where possible. 
When dealing with the last exhibition, 
ENGINEERING, vol. cxxvi, page 289 (1928), 
described a rotary table surface grinder shown by 
Messrs. The Lumsden Machine Company, Limited, 
Gateshead. A machine of the same type, but of 
more advanced design, is being shown at the current 
exhibition on the stand of Messrs. Alfred Herbert, | 
Limited, Coventry, together with a number of 
other Lumsden models. The rotary table grinder 
is illustrated in Fig. 96, Plate XXXVILI. It is pro- 
vided with segmental wheels and fixed wheel-head. 
and is direct motordriven. Two models are made, 
which are generally similar in construction, the 
smaller having a table diameter of 24 in., and the 
larger, shown in ‘he illustration, having a table 
2 in. Both are designed for heavy 


in 
we 


diameter of 72 
duty. As stated, the wheel-head is fixed, vertical | 
adjustment being obtained by means of a massive 
cylindrical ram carrying the wheel spindle, the 
ram casing being clearly visible in Fig. 96. The 
main column of the machine carried on four | 
adjustable points, so that exact alignment can be | 
maintained between the wheel and faceplate. The | 
wheel spindle is of large diameter, and runs on ball 
and roller bearings. It is direct driven from the 
flanged motor at the top, and is protected by 
telescopic guards. The wheel-head and ram are 
balanced by a counterweight as shown, so that 
there is no tendency for them to drop. The table is | 
driven by a separate variable-speed motor, and all | 
parts of the machine are automatically lubricated. 
A second Lumsden grinder, shown by Messrs. 
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Herbert and illustrated in Fig. 97, Plate XX XVIII, | necessat 


is a development of the model described. The bed is 


the driving | 


| 


Lubrication is, in | 





lend 


| the scale. 
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deflection under any circumstances, and as in the 
case of the machine shown in Fig. 96, is carried on 
adjustable points to ensure exact alignment. 
Another feature common to both machines is that 
the spindle and down feed ram are overbalanced to 
obviate any possibility of drop. The feed ram is 
concentric, and is entirely protected by telescopic 
It is of great length and strength, and 
The machine is 


guards. 
forms an extremely rigid slide. 


driven by standard motors, any of the motors | 
The bearings | 
A special | 


being readily removable if required. 
throughout are of the ball or roller type. 
feature of this machine is that the table can be 
drawn back clear of the wheel for convenience in 
loading. The traverse is by power from a reversing 
motor controlled by push buttons, and provided 
with end limit safety switches. Hand control is 
also available for traversing close in to a shoulder. 
All the drives are direct, so that there are no belts 
on the machine. Full lubrication is provided at all 
points, and the wheel is fitted with adjustable end 
stops for the segments. 

The grinder illustrated in Fig. 98, Plate XX XVIII, 
also a Lumsden model shown by Messrs. Herbert, is 
specially designed for grinding and _ burnishing 
Ardoloy and other high-speed cutting alloys. It 
is also suitable for grinding high-speed steel tools. 
It is practically essential to have four grinding 
wheels when dealing with tungsten-carbide and 
other similar alloys, one being used for the shanks, 
the second for roughing, the third for intermediate 
grinding, and the fourth for burnishing. As all 
must be done with the wheels running 
down, double-cup wheels are necessary for dealing 
with right-hand and left-hand tools. To meet all 
these requirements, a two-spindle machine with 
the spindles rotating in opposite directions 
necessary. In the grinder illustrated, a built-in 
motor head is employed, and extra heavy spindles 
with special bearings are fitted to ensure smooth 
running. Eight rests are provided, one on each 
side of the downward-running periphery of each 
wheel. The rests are adjustable for wheel wear 
without interfering with the screw setting for angle. 
The wheels are adequately protected by steel guards, 
and a large splash tray is provided as shown. A 
motor-driven pump is fitted to the machine, feeding 
adjustable nozzles above all eight rests. As stated, 
the machine may also be employed for high-speed 
steel, the wheel provided for shank grinding being 
used in this case. 
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\ useful cylindrical grinding machine for small 
high-precision work, made by Messrs. Fortuna- 
Werke A.G., Stuttgart-Cannstatt, Germany, 
included among the exhibits of Messrs. A. C. Wick- 
man, Limited, Coventry, who are agents for these 
machines. The example illustrated in Fig. 99, Plate 
XXXVIII, has a maximum grinding and clamping 
length of 12 in. and can handle work of a maximum 
diameter of 6 in. The work-table traversed 
hydraulically, and the speed can be varied from 
0-3 ft. to 33 ft. per minute, without steps, while 
grinding is in progress ; a silent gear pump supplies 
oil under pressure for the hydraulic motion. The 
stopping time of the table, when reversing, may be 
adjusted as desired. A hand traverse is provided 
for the table, and this is automatically disengaged 
as the hydraulic traverse is engaged, and vice versa. 
For taper grinding the upper table may be swivelled 
through any angle up to 16 deg., a micrometer screw 
being provided to facilitate the adjustment. The 
grinding-wheel headstock may be swivelled 
up to 30 deg. The spindle runs in ring-lubricated 
bearings and is driven by a 2-h.p. motor through 
three Vee-belts. The feed is operated hydraulically 
and is applied at each table reverse or at either 
of the table traverse, The feed 
wheel is graduated so that turning it through one 
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also 


as desired. 


| division is equivalent to a feed of 0-0001 in. on 
| the radius of the work, but in order to compensate 


for wheel wear, arrangements are made so that by 
pressing small lever the feed wheel 


down a is 


advanced by one division without displacement of 


If necessary, a feeding device indepen- 
dent of the table movement can be fitted, this being 
y for plunge-cut grinding. The work head- 
stock is fitted with a live spindle, which can be 


of very heavy box section, and forms a large water| locked for grinding between dead centres, but is 
tank. The spindle is sufficiently rigid to eliminate | normally rotated by a small electric motor at speeds 


[Nov. 16, 1934. 


which can be regulated between 100 r.p.m. and 
600 r.p.m., without steps. The spindle is designed 
to take chucks with a capacity up to 3 in. diameter. 
The work headstock can be swivelled at any angk 
up to 90 deg., but in the extreme position can only 
be used to a limited extent for face grinding, owing 
to the overhang. If required, an additional work 
headstock can be supplied for this purpose with 
the spindle placed farther back. The internal- 
grinding attachment of the universal machine js 
mounted on the front part of the grinding-wheel 
headstock, and can be seen in position in Fig. 99. 

Messrs. The Colchester Lathe Company, Hythe, 
Colchester, are showing a number of lathes which 
continue the firm’s policy of a precision tool designed 
for easy handling and having simple adjustments 
and control. They are exhibited in both the cone 
head and all-geared types. The largest of the latter 
is illustrated in Figs. 100 and 101, opposite. It is 
known as the “ Mascot’ pattern, and is an 8} in. 
centre sliding, surfacing and screw-cutting lath: 
with a gap bed. The actual machine shown has a 
bed 8 ft. in length and will take work 4 ft. 6 in. long 
between centres. The same machine is, however, 
made with longer beds to take work up to 8 ft. 6 in. 
long. The drive is shown in Fig. 101, and consists of 
a 2}-h.p. motor mounted on a hinged base for belt 
tensioning, and running at about 1,400 r.p.m. Trans- 
mission is by Texropes to an external 12-in. friction 
clutch running at about 600 r.p.m. on ball bearings 
thence through sliding gears to the spindle. The 
gears give eight speed changes ranging from 15r.p.m. 
to 255 r.p.m. in geometrical progression, and are 
carried on multi-splined shafts. They are cut 
from the solid and generated on a gear planer. The 
spindle is of 0-5 carbon steel, the forging being 
bored through with a hole 2,', in. in diameter. The 
bearings are of the adjustable parallel type of 
phosphor bronze. A ball thrust is fitted. 

The bed has Vee-ways and the saddle is wide and 
runs on a long narrow guide. It has Tee-slots for 
boring work. The swing over the saddle is 12 in., 
and, when facing, the gap allows of work 28 in. in 
diameter by 8 in. deep from the face plate. The 
saddle apron is simple, but affords full protection. 
The screw-cutting handle is locked when the single 
handle for sliding and surfacing feeds is in operation, 
and vice versa. The apron gears have bearings on 
both sides and run in oil baths. The feeds are taken 
from a separate shaft by means of a dropping worm. 
The slide rest is indexed and may be swivelled to 
any angle. All the slides, as well as the bed ways, 
are grooved and all castings are rough machined and 
seasoned before finish machining. The gearbox, 
which is of the quick-change type, gives 24 thread 
pitches from 34 per inch to 48 per inch, and 24 
sliding and surfacing speeds ranging from 10 cuts 
to 144 cuts per inch. An indicator for cutting odd 
threads is provided on the saddle apron. The lead 
serew is cut from a master screw corrected by the 
National Physical Laboratory. The tailstock 
adjustable for taper turning. 

A stand displaying a number of exhibits of a 
somewhat contrasted kind is that of Messrs. B. and 
S. Massey, Limited, Openshaw, Manchester. The 
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tyre-fixing rolls illustrated in Fig. 102, opposite, 
may be first mentioned. The machine is not a 
new development, but has been greatly improved 
since its introduction, the example shown embody- 
ing the latest practice. It is designed for closing 
the lip of the tyres of locomotive and _rolling- 
stock wheels on to the retaining ring, a process 
which is claimed to be less liable to crack tyres 
of high-tensile material than hammering, with 
the added advantages that wheels mounted on 
their axles, of any gauge, can be handled and 
that the operation is much quieter. The machine 
hydraulically operated and controlled. The 
maximum pressure on the tyre is 25 tons, and the 
rolling speed is 18 ft. per minute. It can be driven 
either by belt or by electric motor. The upper 
operating roll, which closes down the lip of the tyre, 
is driven by worm gear, and is carried in a counter- 
balanced cradle pivoted about the wormshalt. 
The lower operating roll is mounted on, but not 
keyed to, its shaft, which is driven from the upper 
roll through steel gearing. The tyre rests on the 
lower roll and on two supporting rollers adjustable 
along the arms of the machine, and is held in 
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position by two guide rollers which are adjustable 
by a single hand-wheel. A small thrust roller 
between and behind the operating rolls helps to 
take the thrust due to rolling, and also acts as a 
locating stop when setting. The machine is 
normally made in two sizes, one accommodating 
wheels up to 4 ft. 6 in. in diameter on the tread, and 
the other wheels up to 7 ft. 6 in. in diameter, the 
minimum diameter in each case being 18 in. A 
pump driven from the worm-shaft delivers the 
pressure oil to the press and upper reservoir, the 
overflow from which lubricates bearings and gears. 
‘he upper roll is moved down on to the tyre by 
nitial movement of the operating handwheel, 
further rotation of which causes pressure to be 
ipplied to the extent desired. Reversal of rotation 
relieves the pressure and causes the roll to rise. 
\ pressure gauge is provided and a relief valve 
functions automatically if the maximum pressure is 
exceeded. No delay, however, results from this 
ntingency due to the arrangement of the valve. 
\n improved automatic 5-cwt. friction drop stamp 
is illustrated in Figs. 103 and 104, page 532. The 
hie fnew feature of the stamp is a dual control which 
makes it possible for the operator to strike either 
light or heavy blow at will, merely by variation 
the position of the actuating pedal. The basic 








Tyre-Frxing Rotts; Messrs. B. anp S. Masspy, LImirep. 


principle of the machine may be thus briefly out- 
lined. The tup is suspended from one end of a 
flexible belt, the other end of which is attached to 
an arm capable of partial rotation round the driving 
shaft, the belt, when the tup is raised, being drawn 
over a supporting pulley. The driving shaft is in 
constant rotation, and is provided with a drum 
encircled by a steel band having a friction lining. 
One end of the band is anchored to the lifter arm 
and the other is coupled to a camshaft actuated by 
a lever. A pulling cord is attached to the end of 
this lever, first passing two or three times round 
a smaller rotating drum in the opposite direction 
to the rotation of the arm when lifting. No move- 
ment occurs when the cord is hanging free, but on 
pulling the cord its tightening on to the small drum 
causes a strong pull on the camshaft lever and 
tightens the friction band, which is drawn round by 
the large drum and by rotating the arm lifts the 
tup. As long as the cord is pulled, the tup will rise, 
but by holding it stationary the tup can be arrested 
as desired. 

The above arrangement is employed for hand 
operation of each stroke ; for the automatic action, 
an auxiliary pulling cord is provided which is 
attached to a rod provided with a trip to pull and 
release the cord as required. The automatic control 
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Fig. 101. 


Fies. 100 anp 101. 84-rN. CENTRE PRECISION 
LatHE; Messrs. CoLcHestTeR LATHE COMPANY. 


,is best seen in Fig. 102. The rod at the left is the 
trip rod, and is attached to the lifter arm. It thus 
reproduces the movement of the tup on a small 
| scale, its maximum travel being only a few inches. 
|The rod at the right, provided with a spring, not 
| shown in the illustration, is coupled to the auxiliary 
| pulling cord. It is connected at the bottom to 
|a toggle mechanism, which prevents the spring 
| from tightening the pulling cord. The trip rod 
|is provided with a collar which comes into con- 
| tact with a finger on the upper toggle lever, and 
|allows the spring to come into action, thus pulling 
|the cord and causing the tup and trip rod to 
lascend. The height to which these ascend is 
determined by a sleeve on the lower part of the 
| trip rod, which comes into contact with a cam on 
the toggle mechanism, and restores it to its original 
position. The automatic pulling-cord gear is put 
into action by a long treadle having much the appear- 
ance of a step, and not visible in the illustrations. 
When the treadle is held down the tup rises and 
falls automatically, and when it is released the tup 
rises to the top of the stroke and is held there 
without any consumption of power. It will be 
clear that the force of the blow depends upon the 
height to which the tup is lifted, and that the 
latter‘can only be regulated by the position of the 
sleeve on the trip rod. This sleeve is carried on 
an interrupted thread, so that adjustment is readily 
effected, but the mechanism illustrated in Fig. 104 
embodies an ingenious means by which the stroke 
can be altered without moving the sleeve, that is, 
can be altered while the machine is actually working 
on the automatic cycle. 

It will be noticed from the illustration that a 
finger projects from the cam of the toggle mechanism 
and engages with the top of the sleeve. This finger 
can be moved in or out relative to the rod by a 
Bowden cable connected to the treadle. When it is 
out, the sleeve comes in contact with the cam and 
the full set stroke of the tup is obtained. When the 
finger is pressed in, however, the sleeve makes contact 
with it and the toggle mechanism is actuated earlier 
and the stroke shortened. The treadle is pivoted on 
the end of its levers, the rocking motion thus pro- 
vided giving control of the Bowden cable. If, 
when depressing the treadle, the operator keeps his 
heel lower than his toe, the cam finger comes into 
action and a short stroke results. If, however, the 
operator’s toe is lower than his heel, the finger 
is withdrawn and the tup is given a long stroke. 
Dual contro] during automatic action is thus pro- 
vided. With automatic working, only one man is 











required to feed the stampings and to operate the 
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Fias. 104. Friction Drop 


machine. With hand working, a driver is required 
in addition to the stamper. 

Another machine on Messrs. Massey's stand is the 
portable planing machine shown in Fig. 105, annexed 
As will be realised, the anvil blocks of drop stamps 
ind similar tools inevitably wear and are then very 
troublesome to reface if they have to be removed 
The new portable machine of Messrs. Massey enables 
this operation to be carried out without disturbing the 
anvil block, and is primarily intended for use with 
drop stamps ranging trom 5 ewt. to 35 ewt. in size 
The general construction will be evident from th 
illustration, but it will not be how the 
cutting reactions are met. In use the main frame is 
carried in the tup of the stamp or hammer, being 
provided with a dovetail which will fit into that of 
the normal tup, with suitable wedges to render it 
firm, the tup itself being locked in place. The 
four legs are provided only for levelling, &c. The 
machine be driven from any handy sourc« 
of power, belt pulleys being provided, and from 
3 h.p. to 5 h.p. being required. The stroke is 
38 in., and a surface 26 in. wide can be planed. 
A cutting speed of 30 ft. per minute is recommended, 
at which rate a cut of j in. deep with a feed of yy in. 
can be made, the driving pulley running at 480 
r.p.m. The toolbox, which is arranged to swivel 
into any desired position, has a vertical traverse of 
and will take a tool l in. by j in. The feeds, 
both vertical and horizontal, are by hand. About 
half an hour is required for complete erection. 
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The display of Messrs. Greenwood and Batley, 
Limited, Albion Works, Leeds, is of a diversified 
nature to illustrate tne latest examples of their 
manufactures. A solid die double-stroke 
cold forging machine, t-in. cheese-head 


various 
woducing }- 
bolt blanks, 1} in. long in the shank, is shown. The 
bolts are made, at the rate of 60 per minute, direct 
from a coil of j-in. wire with a tensile strength of 
30 to 35 tons per square inch. One of the firm's 
}-in. cold forging machines was described and 
illustrated in ENGINEERING, vol. cxxxiv, page 752 
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Fie. 106. ExtruprmneG Press; Messrs. 
GREENWOOD AND Bat Ley, LIMITED. 











Fie. 105. Portraste PLANING MACHINE 
The same comments might be made in connection 
with the example of automatic screw thread rolling 
machine. A }-in. machine was described and 
illustrated in ENGINEERING, vol. cxxxiii, page 281 
(1932). The machine on the stand will produce 
j;-in. Whitworth button-head screws, at the 
rate of 120 per minute, from blanks previously 
headed on a cold forging machine and slit on a 
Greenbat’’ automatic nicking machine. An 
automatic bolt-head trimming machine completes 
this section of the exhibit. It is designed for 
trimming cheese-head blanks, produced in the cold 
forging machine, to j-in. hexagon heads. The 
production rate is between 70 bolts and 80 bolts 
per minute. Another branch of the firm’s activities 
is represented by a vertical extrusion press for the 
manufacture of collapsible tubes in tin, tin-covered 
lead, lead or aluminium. The press is illustrated 
in Fig. 106, above. The die is carried on a slide 
situated at the bottom of the machine and is 


(1932), and may be taken as representing the| given a vertical reciprocating movement by toggle 
general design of the machine exhibited, though| mechanism driven by a crank, this in turn being 
the dimensions of the latter are naturally different,| driven by a belt pulley through single reduction 


and some improvements in detail have been effected. 


gearing. An automatic clutch stops the slide in 


; Messrs. B. 





AnD S. Massry, Limirep. 


the bottom position at the conclusion of each stroke 
and safety operating levers ensure that both hands 
of the operator are out of danger when starting 
the press. The extruding punch is carried in 
swinging block anchored to the top of the frame. 
The block is coupled to cam gear on the crankshaft 
and the punch is caused to swing outwards when 
the die is in the bottom position. On the upward 
stroke of the die the punch is brought to a vertical 
position by means of springs, very accurate align- 
ment being ensured. The bolster plate on whic! 
the die rests is provided with adjusting screws 
The frame is of close-grained cast iron and is pul 
in initial compression by two nickel-chrome stee! ti 
bolts shrunk in, spring, during working, being thus 
eliminated. Lubrication of the working parts 
effected by a pressure pump. The machine is made 
in four standard sizes of which the smallest will 
produce 40 tubes per minute, of } in. diameter. The 
stroke is 1-5 in. and the maximum total pressure 
30 tons. The largest machine will produce 20 tubes 
per minute, of 3} in. diameter, the stroke in this 
case being 4 in. and the maximum total pressul* 
300 tons. 
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THE GROWTH OF THE 
WARSHIP. 


THE practice of marking technical development by 
|epochs, each dominated by some single well-distin- 
'guished feature, while undoubtedly convenient, 
does not always convey the most truthful picture of 
‘a prolonged period. By ignoring almost entirely 
the effect of the overlapping of one period by 
another, it suggests a rapidity of evolution in earlier 
| days almost comparable with the accelerated 
development induced under war conditions, and, 
/as one result, gives to the still recent past an air 


* |of remoteness which detaches it much more com- 


pletely from the present than is the case in fact. 
Evolution is so much a matter of detail that only 
the panoramic view can give a true impression, and 
opportunities for such surveys, on a really compre- 
| hensive scale, do not often occur. Particularly is 
this true of the technical development of navies, 
the proper description of which calls at once for 


in their selection and interpretation, in addition 
to high professional qualifications. When these 
requirements are met, however, the review is likely 
to have a definite reference value, and may lead to 
unexpected adjustments of ideas. 

The third Andrew Laing memorial lecture, 
delivered on November 2, by Sir Arthur W. Johns, 
K.C.B., the Director of Naval Construction, on the 
subject of ‘‘ Progress in Naval Construction,”’ which 
was designed to cover approximately the period of 
the late Mr. Andrew Laing’s active association with 
shipbuilding and marine engineering, is a notable | 
example of the skilful marshalling of facts, and their | 
display in true proportion. 

The early Nineteenth Century produced so many 
gooa reasons for centennial celebrations that there 
has been no dearth of historical lectures in recent 
years, but few of them have so effectively conveyed 
a sense of scale as does Sir Arthur Johns’ review of 
naval construction. Especially does it bring into 
prominence the rapidity of the transformation 
induced by the application of modern science to the 
means and the methods of naval warfare. The 
Great War ruled such a definite line across the 
experience of all who had reached manhood before 
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free access to official records and a wide experience | 
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that the whole story of steel as a shipbuilding 
material is still within the compass of one man’s 
recollection, and that the entire history of steam 
navies can be spanned by no more than two lives 
of normal duration. 

The marine steam turbine has now a record of 
thirty years’ service in warships, but is still regarded 
as essentially a modern. mode of propulsion ; yet, 
only another thirty years previously there were 
ships in the Royal Navy which could make as good 
speed under sail alone, as their best trial performance 
under steam. The destroyer had come into being 
before square rig was finally abandoned, and a few 
|ships in the Reserve retained their muzzle-loading 
|main armament into the Twentieth Century. 

Of the many striking contrasts presented in the 
lecture, there are few to equal the comparison with 
which it opens, of the tonnage and horse-power of 
the fighting Navy of 1874 with those of the Navy 
of to-day. The number of vessels is about the 
same, 350; and the tonnage has increased, in the 
aggregate, by about 50 per cent. The figures are 
authoritative and can be accepted without question, 
| though it is probable that nine out of ten students 
of naval affairs, estimating without the actual data 
to guide them, would have placed the percentage 
increase of tonnage considerably higher. More 
remarkable than the tonnage, however, is the 
advance in total and in relative horse-power. The 
total has arisen from 590,000 h.p. in 1874 to 
9,500,000 h.p. at the present time, an increase of 
sixteen times. Expressing these values as horse- 
power per ton of displacement, the ratio is seen to 
have risen to more than ten times its 1874 propor- 
tion, the figure then being 0-715 h.p. per ton, as 
compared with the present value of 7°45. Actually, 
the difference is still greater, as the total of sixty 
years ago represents indicated horse-power solely— 
it may be supposed, somewhat indifferently indi- 
cated in many cases, by contrast with the modern 
standard of exactitude; whereas practically the 
whole of the 9,500,000 h.p. of to-day is shaft horse- 
power, so that the true power output per ton of 
displacement is now at least eleven, and possibly 
twelve, times that of 1874. 

Concurrently, there has been a progressive and 
equally remarkable reduction in the specific weight 
|of the machinery, and in the space occupied. 
| Engineer Vice-Admiral Sir Robert Dixon, some 
| years ago, drew attention to this aspect of naval 
|engineering development, in comparing the machi- 
|nery equipment of H.M.S. Lion with that of H.M.S. 
| Hood, built only ten years later, stating that the 
| horse-power of the Hood, “ both in the aggregate 
j and in the unit,” although double that of the Lion, 
| was provided on equal machinery weight, and equal 
floor space. At the same time, the man-power 
required for its operation had been reduced in the 
oil-fired Hood to only one-fourth of the number 
necessary in the coal-fired Lion. It is not alone 
in the matter of speed that the naval constructor is 
indebted to the machinery designer. 

Speed of construction, as well as speed at sea, 
has been accelerated to a degree difficult to realise 
without actual figures. Sir Nathaniel Barnaby 
succeeded Sir Edward Reed as Chief Constructor 
in 1870. His first design, the Inflexible (‘iron 
turret ship armour plated,” as Sir Arthur Johns 
quotes from the Navy List) was laid down in 
February, 1874, and only completed in October, 
188]—with a main armament of four 16-inch 
muzzle-loaders; only twenty-five years, to the 
month, before the Dreadnought, with her ten 
12-inch guns, began her trials after being just 
a year in building (although somewhat longer in 
preparation). While some part of the delay may 
have been attributable to troubles with the early 
steels, it does not seem that this can have been 
largely accountable ; as the previous Dreadnought 
(ex Fury) was built of iron throughout, but was 
nearly nine years in building. 

In a comparison of technical achievements after 
an interval of sixty years, it is perhaps hardly 
reasonable to pay any close attention to the duration 
of the building process, since this is affected by 
other than purely technical considerations. Ualess 
and until naval expenditure can be divorced from 
political expediency, the rate of construction must 
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strings ; but, finance and politics apart, improved 
tools and processes have probably reduced the 
“normal” time of building by 60 per cent. in the 
course of as many years, In spite of the greater 
size of the unit and the immeasurably greater 
complexity of its internal arrangements. 

Reviewing the different ship types which have 
come and, for the most part, gone during the sixty 
years of Sir Arthur Johns’ survey, it is noticeable 
how the smaller classes, in point of size and offensive 
power, have steadily developed until they have 
merged into the sphere of action of the next larger 
type. The last of the torpedo-boats were more than 
comparable with the first destroyers ; the destroyer 
of to-day performs as a matter of course the duties 
for which the first flotilla-leader, the Swift, 
specially designed ; and the modern flotilla-leader, 
probably the tactical superior of two-thirds of the 
cruisers of the ‘nineties, has the length of a battleship 
of that era, three times the battleship’s horsepower, 
ind more than twice its speed. The tendency of 
the flotilla-leader to develop into a cruiser is even 


was 


more pronounced in some foreign navies. 

Meanwhile, the cruiser, in its heavier forms, has 
become a fast battleship, and the battleship, despite 
all the declarations that its day was over, appears 
As a result 
of all the scientific developments which have been 
pressed into the service of the naval constructor, 
the whole cycle of design, realisation, and obsoles- 
cence has been accelerated almost beyond compari- 
son with the leisurely progression of the ‘seventies, 
when the young Andrew Laing went from Edinburgh 
to the Fairfield yard, to become a draughtsman under 
Dr. A. C. Kirk. 

A world which worships speed, and has grown 
of Brownian movement of 
ceaseless change as a normal feature of existence, 


to be returning to a measure of favour. 


accustomed to a sort 
may be pardoned an occasional failure to grasp the 
correct relationship of all the technical advances 
which crowd so fast upon its attention, especially 
when they are regarded in retrospect. lt is suffi- 
ciently remarkable that the effective transformation 
from wooden ships to welding should have evolved 
virtually within the professional experience of one 
To give a clear bird’s eye view of such a 
succession of radical alterations in the practice 
of naval construction, omitting nothing of conse- 
quence, but never distorting the perspective by 
undue emphasis of particular modes, is a task 
by no means easy, accomplished in his lecture by 
Sir Arthur, with notable success. 


man 








THE MACHINE 
Here is little to that 
days, about the machine tool as the key to industry, 


TOOL. 


be said is new, in these 
ind it must be with some difficulty that speakers 
this branch of work 
remarks. Sir Richagd 
the Institution of 
coal mining the 


it functions connected with 
find for their 
Redmayne a few days 
Civil Engineers described 
Cinderella of the industries—the term would just 
is uptly describe the machine tool industry. We 
may even push matters a little further and liken 
to-day to the ball at which 
Cinderella for a brief period enjoyed herself in the 
glare of publicity, to return subsequently to the 


material 
wo at 
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Olympia fa bulous 


more homely surroundings of her work-a-day world. 
There is no doubt about the brilliance of Olympia ; 
may the attendance of buyers prove commensurate 
the effort. Ex-Provost W. B. Lang, 
who, as president of the Machine Tool Trades 
Association, occupied the chair at the inaugural 
luncheon Thursday of last week, gave the 
assembled company some idea of the efforts which 
had been put forth to msure success. We hope 
most sincerely that they will bear fruit worthy 
of the occasion, for apart from ordinary publicity, 
the Association has issued no less than 15,000 indi- 
vidual invitations to responsible persons abroad, 
a task in which they were wise enough to make use 
of fifteen foreign languages. How this work com- 
pares with propaganda in connection with any one 
branch of the British Industries Fair we cannot say, 
but it appears to us to be a very commendable effort 
for a single association unfortified by the knowledge 
ind experience which now must make the “ Fair” 
propaganda a matter more or of routine. 
Doubtless the Association had 1ssistance in 
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this from the Department of Overseas Trade, as 
they have had in connection with the importation 
of tools, for which help Mr. Lang paid a suitable 
tribute at the function mentioned. 

It is stated as a very rough approximation that 
the exhibition comprises no less than 11,000 machine 
tools, aggregating about 10,000 tons and ranging 
from about 30 tons apiece downwards. As an 
estimate of their value, Mr. Lang said they might 
be taken as roughly representing 1,000,000/., but 
these facts convey comparatively little. The 
Association has staged several excellent exhibitions 
before, but none on so great a scale, and none so 
There are no frills ; stands are mostly 
plain displays of machines, ornamental settings 
being lacking to an unusual degree. Engineers 
will in fact find themselves in a workshop, rather 
than an exhibition, atmosphere, which is we think 
likely to be the more productive of results of the 
two. Unlike other great exhibitions, such as that 
held at Cleveland or the Fair at Leipzig, the present 
is an international effort—unique in character, and 
for this reason it is probably more representative 
and more fascinating than any hitherto held. The 
Cleveland exhibition is exclusively American, while 
Leipzig is undoubtedly preponderately German. 
At Olympia, however, will be found a thoroughly 
representative and indeed excellent display by our 
own makers in the lines in which they have so 
well established themselves. but in addition there 
are American machines and tools from all the import- 
ant Continental countries figuring in the trade, 
including the special types for which many of them 
appear to have a peculiar aptitude. The variety is 
thus of a very comprehensive nature and the 
technical visitor will be exacting indeed if he fails 
to find examples to arouse his interest. It is quite 
impossible for us in this place to review the main 
features to which the display naturally directs 
attention, neither is it possible in the special 
are devoting to the exhibition in these 
issues, to deal with more than a fraction of the 
10,000 tools shown. In these we are compelled to 
restrict ourselves to an endeavour to select, for the 
benefit of those unable to get to the exhibition, a 
thoroughly representative range, so far as firms lend 
us their assistance, but we shall not pretend to ex- 
haust the subject, which, to be done thoroughly, 
would obviously require a series of articles running 
to immoderate length. 


fascinating. 


articles we 


It is indeed, as we stated last week, an encourag- 
ing sign that such an exhibition can be staged so 
early in the days of recovery from the depression. 
As the Right Hon. Sir Bolton Eyres Monsell, who 
attended on November 8 to declare the exhibition 
open, said, better conditions existed to-day than 
for a long time. While this, he continued, was 
reflected in the exhibition, the industry would stand 
to benefit by the general upward trend in which the 
machine tool was the key of the creative forces. 
Sir Bolton alluded to what he stigmatised as the 
objectionable word “ saturation,’ which had crept 
into our everyday language at a time when con- 
sumption was falling off. There could, he said, 
(and quite correctly, in our view), be no saturation 
in the engineering industries in which products were 
constantly being so greatly improved. Neither can 
there be stagnation, since everybody at all times 
desires to acquire the most advanced appliances, in 
order to make their processes more and ever more 
efficient ; and while times of slackness may super- 
vene, the machine tool industry of all others stands 
to benefit by any revival, or even loosening of 
financial stringency. 

We hope that Ex-Provost Lang, Sir Alfred 
Herbert, Mr. L. Weight and all others who have 
thrown themselves into this effort, will feel at the 
close of the exhibition that they are as heartily to 
be congratulated, as we feel they are now at its 
inauguration. ‘ 








NATIONAL ELEcTRICAL CONVENTION, 
informed that circumstances have arisen which have 
necessitated the alteration of the venue and date of 
next year’s National Electrical Convention, organised 
by, and under the auspices of the Incorporated Muni- 
cipal Electrical Association, Australia House, Rooms 
503/5, Strand, London, W.C.2. Arrangements have now 
been made for the Convention to be held at Bournemouth 
from May 27 to June 1. Further particulars regarding 
the programme will be available in the near future. : 
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THe British STEELWORK ASSOCIATION. 

In the course of his speech to the toast of the 
British Steelwork Association at the annual general 
meeting and luncheon of that body, held at thi 
Hotel Victoria, London, W.C.2, on November 9, 
Lord Dudley reminded his hearers that the Associa 
tion had just completed the first five years of its 
existence. It was, therefore, of interest to recall 
that it had been founded as a community enterpris« 
in which producers of steel and the consuming 
structural industry had joined forces with the 
object of expanding markets ; hence the aim of the 
Association was to make known the position which 
the steel industries occupied in the life of the nation. 
The shipping and railway companies, and other old 
friends of these industries, had been beset by hard 
times—it was to be hoped only temporarily-—and th« 
normal trading relations between manufacturing 
and exporting interests had suffered a severe and 
prolonged check. In such circumstances, the 
importance of stimulating new outlets and expanding 


|existing channels acquired great significance. Th« 


rebuilding of central London and other large cities 
lines which modern constructional technique 
had made possible, the modernisation of passenger 
and goods railway rolling stock, the rebuilding of 
the great terminal stations, and the reconstruction 
of weak bridges throughout the land, constituted 
three main lines of development which appeared to 
be full of promise. Mr. E. A. Willson, the president 
of the Association, in his reply to the toast, men- 
tioned two recent advances in the structural-steel 
industry, namely, the production of the new high- 
tensile steels having a 40 per cent. greater load- 
carrying capacity than the material previously 
employed, and the introduction and active develop- 
ment of welding. He stated that the greatly 
increased strength of high-tensile steel had com- 
pletely revolutionised the finance of long-span 
bridges and introduced new esthetic possibilities in 
design which architects and engineers had yet to 
evaluate. The toast to the guests was proposed by 
Mr. W. Turner MacLellan and replied to by Mr. H. 
Berry. During the meeting it was announced that 
Mr. H. B. Jacks, O.B.E., had been elected president. 
and Mr. E. Boynton, vice-president, of the Associa 
tion, for the year 1934-35. 


FarRaDAyY House. 

There is no parallel to Faraday House among the 
multitudinous engineering educational institutions 
of the country. Neither mechanical civil 
engineering has anything of the same kind to show ; 
so far as we know, the nearest approach to the 
special position which it holds is to be found in the 
architectural profession. The success of Faraday 
House is in the first place due to the ability with 
which it has been directed and the high technical 
standard which it has aimed at and achieved. Some 
measure of credit for that success must, 
also be awarded to the electrical profession generally 
which, in spite of domestic differences, does form 
united body holding together in a way that has no 
parallel in, say, mechanicalengineering. An exampl 
of the essential unity of the electrical industry is 
afforded by the columns of The Faraday Hous 
Journal in which records are given of the various 
firms in which Faraday House men are receiving 
the practical training which forms part of the 
normal In fairness to the mechanical 
branch of the profession it should be said that many 
of the second year men, who are receiving mechanical 
engineering training, are placed in non-electrical 
works, but this we interpret rather as an example 
of the ability of the Faraday House direction, 
rather than as example of the existence of the ty» 
of unity in mechanical engineering which is evident 
in its electrical sister. Faraday House with its 
industrial connections and its own scientific attain- 
ments is able to give a type of training which has 
resulted in distinctly more than their share of th 
higher positions in the electrical engineering wor 
falling to old Faraday House students, as is illus 
trated among other ways by the number of past 
presidents of the Institution of Electrical Enginee! 
figuring among the past-presidents of the Farad 
House Old Students Association. The institutio! 
was founded in 1889 and is now located in its thit 


nor 


howeve r, 


course. 


1 
} 











Nov. 16, 1934.] 


headquarters. There were eleven students in the 
first course and this number has now grown to 400, 
half in the college and half in various works. That 
there is no slackening in the progress of the institu- 
tion was made evident by Dr. Russell, the Principal, 
who, speaking at the annual dinner of the Old 
Students Association, held on the 2nd instant, 
announced that to relieve the always increasing 
pressure on their accommodation, a large annex 
to their Southampton-row headquarters would be 
completed next May. Dr. Russell stated that during 
last year 167 students from Faraday House ob- 
tained appointments. The dinner, as is usual with 
these functions, was a great success and a pleasure 
to attend. A high level of after-dinner speaking 
was maintained during all the toasts, from Faraday 
House and its Old Students, proposed by Mr. W. B. 
Woodhouse, to the Chairman, Mr. M. D. Cloran, 
proposed by Mr. G. W. Partridge. The inter- 
mediate toast of ‘The Guests”’ was proposed by 
The Earl of Rothes and replied to by Sir Richard 
%edmayne, Lord Greenwood and Mr. Alan Chorlton. 
FurL RESEARCH. 

Since its incorporation seven years ago, the 
Institute of Fuel has secured many affiliations, both 
international and national. As regards the former, 
many as 29 countries are represented in its 
membership, while the latter, as pointed out by 
H.R.H. the Duke of Kent at the annual dinner, 
which was held at the Connaught Rooms, London, 
on Monday, November 12, is exemplified in the 
wise policy of maintaining a close connection with 
the older and more specialist bodies. That some 
such procedure is not only desirable, but essential, 
will, we think, be gathered from a reading between 
the lines of the Presidential Address, which was 
also delivered by Sir Harry McGowan on Monday 
last. The word fuel, he said, covered a wide variety 
of products, all of which, with the exception of 
wood and peat, were wasting assets. It is there- 
fore a corollary, easily drawn, that much more must 
be done than has yet been accomplished to secure 
their economic employment, and that that end can 
best be attained by the co-operation, in the widest 
sense of the word, of all concerned. The indus- 
trialist has, of course, already begun to realise this, 
and now buys his coal on its effective heating value, 
with the result that the quality now placed on the 
market is higher than had previously been thought 
to be obtainable. The demand for higher efficien- 
cies has also opened the way to the increasing use 
of powdered fuel, and this development has, in 
turn, checked the replacement of coal by oil. 
On the other hand, coal is suffering severe competi- 
tion from heavy oil in the internal-combustion 
engine field, and the development of an efficient 
powdered -fuel engine on the lines originally suggested 
by Diesel would be one of the most striking ways 
of restoring it to itsold supremacy. In the domestic 
field there is need for a fuel, which would give the 
householder the same satisfaction as coal and yet 
leave him a clear conscience as regards his civil 
responsibilities, while the production of oil from 
coal, and the improvement of methods of distributing 
gas are other subjects which require consideration, 
both from the technical and economic aspects. The 
inevitable conclusion, therefore, is that much more 
investigation is necessary, and we hope that Sir 
Harry’s proposals for stimulating this essential 
work will receive full consideration. Briefly, these 
the establishment of prizes analogous to 
those which were given for the development of 
the chronometer, and more recently for the Mel- 
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bourne Air Race; and possibly a levy of, say, 
250,0007. annually. This would be entrusted to } 
a Fuel Development Council, who would use it 1 
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only for technical and economic research, but 
for education and propaganda. That such an 
effort is to be commended everyone will agree, and 
that it must be permanent and not sporadic, will 
be gathered from the address of the latest Melchett 
Medallist, Dr. Friederich Bergius, on ‘‘ An Inven- 
Difficulties in Building-up a Large-Scale 
Industry.” Work on the process of obtaining oil 
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trom coal by high-pressure hydrogenation began, 
he said, as long ago as 1910, and might be described 
a8 pure scientific investigation in contra-distinction 
‘inventions to order,” such as the synthesis of 
immonia, 
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One ever-present danger with such work 





satisfactory method existed for the control of steam 


at the highest temperature which the materials at 
our disposal would allow. 
dependent on the circulating pump, which must be 


security would be attained if the pump were in dupli- 
( 
generation. 

was revolutionary ; 


it was possible to produce about 12 per cent. more 


Several members present could witness from personal 
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Russia, and he-thought its adoption in England was 
as impracticable to sell water-tube boilers to large- 


not using water-tube boilers were operating with 
superheated steam at 900 deg. F. and 1,900 lb. pres- 
sure, and he considered it safe to predict that in the 
near future, and throughout the world, large-power 
plants would adopt direct-fired superheaters, pre- 
ferably with stoker firing of untreated coal, but 


vaporised by contact with superheated steam in 
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pressure would be maintained by the use of circulat- 
ing pumps. In other words, he expected that soon 
after the expiry, five years hence, of the 192: 
Loeffler patent, the principles of steam production 
involved would become universally adopted. 

Mr. C. E. H. Verity, discussing the relative efli- 
ciencies of the Loeffler system and the normal system 
using 600 Ib. per square inch pressure, and tem- 
peratures of about 800 deg. F., said the author had 
shown a gain of 11-7 per cent. in favour ofthe former. 
He agreed that there was a gain, but did not agree 
with 11-7 per cent., because in connection with the 
Loeffler system the author had introduced reheating 
and had adopted a final feed temperature much 
greater than that adopted in the case of the normal 
system ; both these factors had a considerable etfect 
on the efficiency. 

Dealing first with final feed temperature, Mr. Verity 
said that if the 600-lb., 800-deg. cycle was to be on 
level terms with the Loeffler, one had to allow 2 per 
cent. on account of the final feed temperature. He 
also disagreed with the number of stages which the 
author had chosen. In a modern pewer station it 
would usually be considered good practice to heat to 
a temperature of 300 deg. in two stages or to 400 deg. 
in three stages. Increased efficiency could be obtained 
by choosing the feed-water heating stages in smaller 
increments than about 120 deg., such as the author 
had chosen. Modern practice in this country rather 
tended to show that temperature increase in stages 
of about 50 deg. was the most economical. 

The author would perhaps reply that he had 
selected a temperature of 300 deg. for the 600-lb. 
cycle, and a higher one for the Loeffler cycle on 
account of the saturation temperature corresponding 
to the operating pressures. But that was not a 
matter of great moment, because there were stations 
in this country, working at 600-lb. pressure, witha 
final feed temperature of 350 deg., and it was easy, 
by using a steam economiser, or eliminating the 
economiser and using a larger air heater, to adopt 
400 deg. temperature. The same final feed tempera- 
ture should be adopted for both cycles. If this were 
done, it would be found that in the Loeffler cycle, the 
wetness fraction of the steam entering the condenser 
would be about 15 per cent., and as 13 per cent. 
was about the safe limit, re-heating was inevitable 
with that cycle. Therefore, possibly a slight dis- 
advantage of the Loeffler cycle was that it had 
in any case, as he saw it, to re-heat. Allowing 
for the facts mentioned, and for the 3 per cent. 
difference to be taken into account in the Loeffler 
cycle in respect of feed pump and circulating pump 
power, &c., he made the net result to be that 
on a straight cycle the Loeffler boiler showed an 
improvement of 7-6 per cent., and on the re-heat 
cycle, an improvement of 5-9 per cent. A figure 
of 5 per cent. or 6 per cent. represented, he thought, 
about the difference in the efficiencies of the two 
systems. 

The Loeffler boiler units at Trebovice, of 160,000 
lb. capacity, occupied a ground space which in this 
country would be expected to give a capacity of 
twice that amount. The author appeared to 
assume that the load could be changed much more 
quickly on the Loeffler, than with the modern, 
water-tube, boiler, and in this connection, Mr. Verity 
referred to tests which showed that the load of a 
normal boiler had been reduced in 7 minutes from 
285,000 lb. to 40,000 lb., per hour—a reduction of 
245,000 lb. per hour, or 784 per cent.—and in another 
case increased 69 per cent., compared with the 
25 per cent. in the paper. In modern power-station 
work, make-up feed was below 5 per cent., and the 
heat cost of operating evaporative plant was 
extremely small, whereas the sensible heat loss in 
blowing down from the main boiler drum at full 
pressure must be quite considerable in a Loeffler 
boiler. According to the last returns of the Elec- 
tricity Commissioners, we got over 26 per cent. 
at some of the stations in this country; and he 
suggested that the author’s figure of 26-3 per cent. 
efficiency was almost behind what was _ being 
achieved in ordinary working here. 

Mr. W. M. Selvey said he spoke with some 
reserve, as he was actively engaged in considering 
the various high-pressure systems and would 
shortly have to make some decision. The original 
boiler was the kettle. Then someone had put the 


was that it might be abandoned, not on account of 
technical difficulties, but because it became impos- 
sible to finance it. On the other hand, the mistrust 
of the outside world, though discouraging, might 
also be some protection, since it prevented parallel 
patents being taken out which might jeopardise 
the invention at an early stage. The real crisis, 
however, arose when it became necessary to trans- 
late the work from a laboratory to a larger scale. 
This not only required time, but a knowledge of 
the markets, say, ten years hence, and demanded 
faith on the part of the financial supporters. He 
thanked those in England and Germany who had 
rendered possible the carrying through of the 
liquefaction of coal to an industrial end. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


A JOINT meeting of the Institution of Mechanical 
Engineers and the Institute of Fuel was held at 
Storey’s-gate, 8.W.1, on Friday, November 9, 1934, 
Mr. H. P. Gaze, M.I.E.E., presiding. 

THe LOEFFLER SysTEM OF STEAM PRODUCTION. 

The paper read was by Mr. 8. McEwen, A.R.S.M., 
and was entitled “The Loeffler System of Steam 
Production; Its Place in the Sphere of Steam 
Generation.” | We reproduce the paper in abridged 
form on page 546 of this issue. The paper, inter alia, 
made, somewhat naturally, a considerable reference 
to the Trebovice power station, but as this is being 
described in detail in a series of articles now appear- 
ing in our columns, this part of Mr. McEwen’s 
paper has been omitted. After Mr. McEwen had 
concluded the reading of his paper, the chairman, 
Mr. H. P. Gaze, said it was evident, from the 
references made to the important installations on the 
Continent, that the Loeffler boiler must be recognised 
as a definite competitor of the standard drum-type 
normal circulation boiler, both on the score of 
capital cost and the advance which the system 
registered in the control of high pressure and high 
temperature. The complete control of temperature 
which resulted from the employment of the steam 
circulating pump made the use of elevated tem- 
perature possible with a higher factor of safety. No 


temperature with the normal boiler within definite 
limits, but the control which appeared to exist in the 
Loeffler boiler made it possible to work definitely 


The whole system was 
very robust, and it occurred to him that additional 


vate. He asked if that had been found necessary. 
4 tribute should be paid to the courage and vision 
»f the younger nations in Eastern Europe, in having 
adopted these highly up-to-date methods in power 


Erith said Dr. Loeffler’s invention 
without any greater capital 
*xpenditure and without increase of working costs, 


Mr. Charles 


é 


‘lectricity per lb. of fuel burned than was obtainable 
at any central station now operating in England. 


»bservation to the commercial success of the Loeffler 
system in Czéchoslovakia, Austria, Germany and 


ussured. He ventured to make the rather startling 
»rediction that within a few years it would become 


x0wer producers as it was now to sell large-unit 
eciprocating steam engines. Large power plants 


vailable for all firing methods, with economisers 
nd air preheaters to recuperate waste heat from 


he flue gases. The preheated feed water would be 


xternal tanks similar to the well-known steam 
cecumulators. Accurate control of the temperature 
f the very dense superheated steam at 1,900 Ib. 
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fire into the kettle instead of under the kettle, 
and the magnificent technique which had resulted 
from this not very happy conception had hung 
the scheme round our necks with the grip of the 
Old Man of the Sea. More than 100 years ago 
far-sighted engineers had protested against the idea ; 
but the first engineer to give any practical relief 
from the stranglehold was George Babcock—and 
the fundamentals of his work stood to-day. 
these new conceptions the tube had replaced the 
drum. The earlier efforts were expensive; but 
the author had told us that the completed idea 
competitive. When development expenses 
had been written off, it would be cheaper. The 
auxiliaries of the old boiler now became the main 
machinery ; the tube must be heated under rational 
conditions, its stresses defined and limited to the 


was 


materials available. 
The particular features of the Loeffler system 


were the radiant superheater as the chief heat 


In | 


| pieces of 
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at Trebovice had ever been operated for any length 
of time on raw water; if so, for how long and at 
what rating ; and whether the author could give an 
analysis of the raw water and the quantity actually 
fed in as make-up. The experiment quoted in the 
paper was of very little practical value, as it was 
known that the results of feed water contamination 
often did not become apparent for a year or more, 
but ultimate trouble could not be avoided except 
by careful inspection and scaling—an impossibility, 
apparently, in the Loeffler boiler. 

Mr. Richard Allen said that the meeting had 
listened very attentively to the author’s account 
of the advantages of the Loeffler boiler; would he 
say what were the disadvantages ? The design of 
the circulating pump was extremely interesting, and 
he considered it to be one of the most extraordinary 
engineering he had ever the 
ingenuity displayed in connection with the packing 





seen 





ito withstand high pressure was very remarkable. | 


ibsorber, and the steam pump to secure conditions | 


heat interchange in the tubes. These 
worked out to be a velo ity of 65 ft. per second 
it a pressure of 2,000 lb. per square inch. He 
supposed, therefore, having regard to rates of 
per cubic foot of combustion 
these conditions represented the optimum for this 
scheme, and that it would hardly be as suitable for 
lower pressure. Having the for this 
circulation, the drum problem became nearly twice 


for sate 


combustion 


necessity 


space, | 


| good, and he appealed to engineers to give it a 


as easy, and throttling of no consequence ; the steam | 


from the tubes could be pumped into the drum 
through one small inlet. 
The reliability of the steam circulating pump 
was the crux of the whole scheme. Did the author 
any necessity pump? We 
budgetted for pumps, 
just reliable. was usually 


ior 
spare 


A 


reject a& spare 


feed 


house 


always 


were as set 


considered 


pump position, so a house boiler was also a necessity 


in this scheme, and this house boiler, which gave | 


the starting up steam, also ran the turbine at a 
comparatively So that we must 
think of the house boiler as being as essential as the 
house turbine, and this must be debited against 
the scheme, it 
Confirming 


low pressure. 


was, of course, at 
what Mr. McEwen had said, that 
power station looked perfectly ordinary and _ its 
control was simple and effective. 


as 


Professor G.V . Lomonosoff pointed out that, though 
the paper dealt only with stationary and marine 
practice, Loeffler’s idea had also been applied to 
locomotives ; and, notwithstanding the difficulties 
with the Schwarzkopff-Loeftler locomotive, this 
idea had great ulvantages for such work. The old 
locomotive boiler was the most efficient but most 
unreliable part of the Stephenson locomotive, 
especially on divisions where the water was bad. 
Water tube boilers were still less reliable owing to 
vibration. For countries where Diesel locomotives 
were impracticable, the only way of effecting radical 
improvement in individual traction was by using 
steam-tube boilers, of which only the Loeffler 
svstem flexible enough for the fluctuating 
conditions of railway service. He considered that 
there were only two alternative solutions—Diesel 
traction and turbo-locomotives with Loeffler boilers. 

Mr. A. L. Timmins said the fundamental bases of 
the Loeffler design were very questionable, and the 
design was altogether too revolutionary in character 
to inspire confidence. The only practical bases in that 
design were the radiant heat superheater and the 


was 


re-heat cycle. The radiant heat superheater had been | 


but there indication 
yet that it was a satisfactory commercial proposi- 
tion. The re-heat cycle also seemed to be far 
from reliable, judging by the very limited application 
here or abroad. In any case, if re-heating and the 
radiant heat superheater were capable of giving 
practical satisfaction, it would seem that two of 
the principal claims of the Loeffler boiler could be 
met by orthodox water tube boilers, making it even 
harder to establish a good case for departing from 
well-established practice. 


experimented with, was no 


It was, in his view, a fundamental error to assume 
that steam was essentially clean, and high pressure 
steam, by virtue of its high density, had a corre- 
spondingly high carrying capacity for impurities. 
He would like to ask the author whether the boilers 


which | 


a necessity to preserve the circulating | 


Trebovice. 


The British Navy had to sail all over the world, | 
so that it was necessary that distilled water should | 
be used in its water-tube boilers. He would ask | 
whether, if the boilers described by the author were | 
used, it would be necessary to instal water-distilling | 
plant or whether one could use any town’s or other 
water in marine plant. The paper might prove to 
be historic ; one never knew what was ahead. It 
was of no use saying that the Loeffler boiler was no 


chance. 

Dealing with the author's reference to the salt 
concentration, Mr. T. 8. Blenkinsop said that the 
figures probably did not convey much information 
to the average operating engineer. If his arithmetic 
correct, 3-5 deg. Baumé was equivalent to 
120 grains per gallon. The significance of this 
would be appreciated when it was remembered that 
on ordmary water-tube boiler plants operating 
between 250 lb. and 300 lb. per square inch, it 
was necessary to keep the salt concentrations in the 
feed water down to a figure of about 100 grains per 
gallon, and in the case of water-tube boiler installa- 
tions operating at 600 lb. to 700 lb. per square inch, 
the salt concentrations should not exceed 50 grains 
per gallon if successful operation were to be assured. 
This question, he suggested, was one of the limiting 
factors in the operating pressures of water-tube 
boilers. Since, therefore, it was possible to operate 
Loeffler boilers at 1,900 lb. per square inch success- 
fully on feed water with a salt concentration equival- 
ent to that usually supplied to water-tube boilers 
operating at 300 Ib. per square inch, this conclusively 
proved one of the main points advocated for the 
Loetiler system, and a point which certainly had 
been fully appreciated by some of the most import- 
ant Continental industrial concerns, where the feed 
make-up was even 100 per cent. With regard to 
the control of the superheat, the extra cost of 
apparatus for this was readily paid by engineers 
in connection with normal watertube boilers, to 
secure the advantage it The steam circulat- 
ing pump of the Loeffler system ensured this object 
to a degree which he did not think could be 
equalled on any other system, and fully justified 
the author’s comments in regard to this matter. 

Mr. E. Kilburn Scott asked if we were altogether 
right in using steam and water as the media, and 
whether there was any possibility of using some 
other medium, such as mercury. 


was 


gave. 


Mr. McEwen, in replying to the discussion, said 
that the Loeffler boiler had in commercial 
operation for eight years at the Caroline pit, at 
|which it handled a winding engine load, one of 
;the most difficult loads to maintain; each boiler 
| had one pump, there being no duplicate pumps. 
|The pump appeared to be the most reliable unit 
| in the whole system and had not given any trouble. 
| Unforeseen events might occur, of course ; turbines 
| might fail and the pump might shut down. But 
if the turbine failed, very little of a serious character 
could happen. Even if the failure were not observed | 
| and combustion were not stopped, the tubes would | 
| become overheated and eventually burst. There | 
| would be a blow, but no escape of water; the 
jescaping steam would have a free passage right 
through the svstem and there would be no danger 





been 





i a bad accident. 
With regards to patents, there were such things 
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as extensions, and if ever a patent was wortliy of 
extension it was this one, when it was appreciated 
that the patentee had devoted years and years of 
work to the development of the system before it 
had borne real fruit. Various figures had 
given by Mr. Verity with regard to flexibility ; 
would Mr. Verity state what was the steam tem- 
perature throughout the changes he had referred to, 
and whether, with enormous fluctuations of load 
from 20 per cent. to full load, or more, in a very 
short time, it had been found possible to maintain 
an absolutely uniform superheated steam tempera- 
ture. He (Mr. McEwen) suggested that there was 
a great difference in the steam temperature through 
out that period, whereas during the period of 
variation of the Loeffler boilers to which he had 
referred the steam temperature had been maintained 
absolutely uniform. Progress in economiser design 
had lately been considerable, and no manufacture 
would hesitate to-day to pump water through an 
economiser at such a velocity that there would b 
no deposition of scale in the economiser tubes. 


been 


When he went to Trebovice in the first place he 
had been fortified by the figures indicating th 
performance of many English stations. Some 
English stations claimed an overall efficiency of 
27 per cent., whereas at Trebovice 25 per cent. was 
The Vitkovice engineers had said that 
theoretically it was possible, with the Loeffler 
system, to obtain higher efficiency. They said that 
if the system were in the hands of English engineers, 
who could produce such wonderful results with 
low-pressure plant, it would be possible to guarante¢ 

great deal more than 25 per cent. But they were 
conservative, and guaranteed only what they knew 
they could perform satisfactorily under the very 
different conditions in Czechoslovakia. 


guaranteed. 


He had deliberately refrained from introducing 
the question of the Loeffler system applied to loco- 
motives, mentioned by Professor Lomonosoff, but 
the results of the operation of the locomotive on 
the German State Railways had been published 
elsewhere. He considered that it was not absolutel) 
necessary to have a low-pressure house boiler. It 
was possible to operate without a house boiler, and 
the steam turbine which drove the circulating pump 
could be steam bled from the end of one of the 
stages of the main turbine. Metallurgical engimeers 
had done a good deal to help the development of 
the Loeffler boiler. The boiler tubes were made of 
a special composition, containing a low percentage 
of molybdenum, but the actual composition was 
the outcome of long and careful research by capabk 
and world-renowned metallurgists. It would 
quite possible to use town’s water for the destroyer 
installations, if a supplyof such water were available ; 
but the main point he had had in mind when 
referring to the value of the system on board ship, 
from the point of view of water, was the fact that 
no condenser was absolutely tight, and leakage was 
bound to occur at some time or another, so that 
the water would become contaminated. Therefore, 
a system which rendered the engineer independent 
of the infiltration of impurities was of special value 
at sea. 


he 








THE LATE DR. CALVIN W. RICE. 


Dr. Catvrx Wrxsor Rice, whose death, we regret to 
record, occurred at New York on October 2, had held 
with distinction the position of secretary of th 
American Society of Mechanical Engineers for twenty 
eight years. In that office he was ever ready to extend 
a welcome to and to assist British engineers visiting the 
United States, and in his own country had by his 
initiative and administrative powers done much to 
increase the prestige of his profession. As anindication 
of the value of his work it is only necessary to state that 
during the time he was secretary of the America! 
Society of Mechanical Engineers its membershi} 
increased from about 1,900 to 20,000 members. It 
might also be added that he did all that lay in ! 
power to foster research and to increase its field 
usefulness. 

Calvin Winsor Rice was born at Winchester, Mass 
chusetts, in November, 1868, and graduated from th 
Massachusetts Institute of Technology in 1870. 
year before that he had joined the Thomson-Houstor 
Company as assistant engineer, and after that firm had 
become the General Electric Company worked for 
it, as assistant engineer in the power and mining 
department, in various parts of the States. Subse 
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quently he became electrical engineer of The King’s 
County Electric Light and Power Company and 
of the New York Edison and Consolidated Subway 
Company. He was also connected with The General 
Electric Company as consulting engineer and for a 
time was vice-president of the Nernst Lamp Company. 

While this varied experience in electrical, hydraulic, 
and steam engineering, combined with executive ability, 
doubtless played a part in ensuring his appointment as 
secretary of the American Society of Mechanical 
Engineers in 1906, there were other factors which 
indicated that he was the right man to become the first 
whole-time executive official of a body which was 
growing rapidly in membership and importance. He 
had joined the society as member in 1900 and had been 
connected with the American Institute of Electrical 
Engineers since 1897. He was thus in a position 
to induce the four great ‘engineering societies to 
co-operate in establishing the John Fritz Medal, 
and, chairman of the Building Committee of 
the American Institute of Electrical Engineers, in 
conjunction with Professor C. F. Scott, to persuade 
Carnegie to endow a building in which the four national 
engineering societies could be housed under one roof, 
along with a common library, lecture theatre, and 
offices. The carrying of this scheme to fulfilment 
was not unattended by difficulties, but, largely due to 
Calvin Rice’s powers of organisation, it was brought toa 
successful conclusion without undue delay. The new 
building was opened at about the time of his appoint- 
ment as secretary of the A.S.M.E. 

In 1910, during a visit to this country of the American 
Society of Mechanical Engineers, Dr. Rice made the 
suggestion that a memorial window to Kelvin should 
be erected in Westminster Abbey. He also arranged 
that this window should be the joint gift of the 
engineering bodies of Great Britain and of the United 
States. From the funds raised for this purpose it 
vas also possible to establish the Kelvin Medal. Simi- 
larly, he established contact with German engineers, 
and the successful visit of the society to Germany in 
1913 was largely the result of his efforts. 

Dr. Rice was a Fellow of the American Institute of 
Electrical Engineers, and had also been a member of 
the Institution of Electrical Engineers since 1903. 
He was connected, as an ordinary or honorary member, 
with numerous other scientific and technical bodies 

/t only in the United States, but in Germany, Holland, 
Czechoslovakia, and South America. 


as 








THE LATE MR. E. H. SANITER. 

It is with regret that we note the sudden death of 
Mr. Ernest Henry Saniter, which occurred on 
November 2, at his home in Moorgate, Rotherham. 
Mr. Saniter, who was a distinguished steel metallurgist 
id a Bessemer Medallist of the Iron and Steel Institute, 
was chief metallurgist of Messrs. The United Steel 
Companies, Limited. He was born at Middlesbrough 
in 1863 and received his early education at Sir William 
turner’s Grammar School, Coatham, Redcar. After 
studying chemistry in the metallurgical laboratories 
of the late Dr. J. E. Stead, F.R.S., for three years, he 
was appointed assistant chemist at the North Eastern 
Steel Works, Middlesbrough, in 1883. Seven years 
later Mr. Saniter joined the Wigan Coal and Iron 


COMPANY, 


LIMITED, GATESHEAD-ON-TYNE. 





Company as chief chemist, which position he continued 
to occupy until 1897. During 1891 and 1892 he 
initiated and brought into successful operation his now 
well-known process for the desulphurisation of iron 
and steel. This process, it will be recalled, consists 
essentially in bringing calcium chloride and an excess 
of lime into contact with molten iron or steel under 
certain well-defined conditions. Early in 1898, 
Mr. Saniter left Wigan and went to Port Clarence, 
where, on behalf of Messrs. Dorman, Long and Company 
and Messrs. Bell Brothers, he demonstrated the suit- 
ability of ordinary Cleveland pig-iron for the manu- 
facture of high-grade basic open-hearth steel. So 
convincing were his experiments that a 200-ton mixer, 
eight 50-ton open-hearth furnaces and a rolling-mill 
plant were erected. The process adopted consisted 
in taking molten Cleveland iron from the mixer and 
purifying it in the open-hearth furnace by a combina- 
tion of the basic process and his own desulphurising 
process. 

Mr. Saniter’s long association with Messrs. Steel, 
Peech and Tozer, Limited, Sheffield, began with his 
appointment as metallurgist to the firm in June, 1904. 
In 1908, he invented a wear-testing machine, in which 
cylindrical specimens were subjected to rolling friction. 
Saniter’s reagent, which consists of molten calcium 
chloride, and is used for the hot etching of iron and 
steel, is evidence of his interest in metallography. His 
main concern, however, was the manufacture of steel, 
upon which subject he was for many years a recognised 
authority. When the firm of Messrs. The United Steel 
Companies, Limited, was formed, Mr. Saniter was 
appointed chief metallurgist and he continued in this 
capacity until his death. Some years ago he suffered 
much from ill-health and, in consequence, wished to 
retire, but he was persuaded to retain his position, 
and latterly his friends had noted with satisfaction that 
his health had taken a decided turn for the better. 
Mr. Saniter became a member of the Iron and Steel 
Institute in 1892, was made a member of the Council 
in 1921, and was one of the senior vice-presidents of 
the Institute. He was the author of several contribu- 
tions to the Institute’s proceedings, and received the 
Bessemer Gold Medal in 1910. For many years past 
he had been a regular attendant at the meetings of the 
Institute, both at home and abroad and often took 
part in discussions ; his remarks were direct, but always 
kindly and encouraging, especially to young metal- 
lurgists. 








THE ISHERWOOD STEEL 
HATCHWAY COVER. 

THERE can be little doubt that the typical wooden 
hatchway cover is a source of weakness in vessels 
which may be called upon to encounter heavy weather, 
and many cases of vessels having been lost have been 
directly traced to the staving in of such covers. The 
use of steel hatchway covers, which offer a resistance 
when seas are shipped comparable with that of the 
deck itself, has been developed for some time, but 
the disadvantages of weight and difficulty of handling 
the increase in cost, and space required for stowage, 
have caused considerable delay in their genera] adop- 
tion. A new steel hatchway cover, the invention of 








Sir Joseph Isherwood, which appears to overcome these 
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disadvantages, has recently been placed on the market. 
This cover, which is illustrated in the accompanying 
figure, is manufactured by Messrs. Clarke, Chapman 
and Company, Limited, Victoria Works, Gateshead- 
on-Tyne, under licence from Sir Joseph W. Isherwood 
and Company, Limited. 

The basic principle of the arrangement is the sub- 
stitution for wood covers of interchangeable plate 
covers made from mild steel, each plate being flanged 
at the sides and ends. The covers shown in the illus- 
tration are flat, but a grooved surface to give addi- 
tional strength can be employed if necessary. The 
plates can be made of such a size that they can be 
readily man-handled, such as those shown, or they 
may be made of large size, if it is preferred to move 
them by the ship’s winches and derricks. A very 
desirable feature of the design is the simple means 
provided for locking the covers in position. For abe: 
2 in. at each end the plates are stepped or dished for 
about 4 in. Between each row of covers running the 
width of the hatchway are placed two tee bars, one for 
each half-width of the hatchway. These bars, which 
are not shown in the illustration, are provided with 
plate wedges on their vertical flanges. These wedges 
engage with the corresponding wedges visible in the 
figure welded on the top of the hatchway beams, while 
the horizontal flanges of the tee bars overlap the stepped 
ends of the covers. In the centre, and running the 
whole length of the hatchway, an adjustable locking 
expander is fitted. This is essentially a channel girder, 
made up in two pieces, in such a way that the width 
can be varied by turning a handle at either end of the 
hatchway. The range of expansion is 3 in. to 4 in., 
so that angle movement is available to allow for any 
inequality in the width of the covers, while the standard- 
isation of the width is also facilitated. In addition, the 
expander acts as a filling piece at the centre of the 
hatchway, the act of expansion serving to lock the 
covers, tee-bars and expander positively and firmly 
to the hatchway beams. Should it be desired to keep 
the first cost of the hatchway cover down to a minimum, 
it is possible to dispense with the expander by sub- 
stituting a filling piece of wood or steel. Apart from 
the advantages already mentioned, these covers are 
easily repaired, and offer great security in case of fire. 
It may be mentioned in conclusion that among other 
vessels, they have been fitted to the Arewear and 
Arctees, described on pages 568 and 574 of our last 
volume. Each of these vessels has a total hatch-cover 
area of 2,660 sq. ft. 








LETTER TO THE EDITOR. 


THE APPLICATION OF DIESEL 
ENGINES TO TRAWLERS AND 
THEIR OPERATING GEAR. 

To THe Eprror oF ENGINEERING. 

Str,—With reference to the paper on “* The Applica- 
tion of Diesel Engines to Trawlers and their Operating 
Gear,” read before the British Association and repro- 
duced in your issue of October 12 (page 398, ante), 1 
venture to criticise the remarks relating to the third 
class of trawler, namely, those of shaft horse-power 
500 to 600, and length of 125 ft. to 150 ft. Having 
recently made a three weeks’ trip on one of the latest 
vessels out of Hull, fishing off the North Cape of Iceland, 
I base the criticism on personal experience. 

Firstly, if Diesel engine propulsion were adopted a 
new class of engineers would have to be trained, for the 
present men have graduated on the steam engine, and 
manage it admirably. 

Secondly, an engine of absolute reliability is called 
for, since nowhere is such a variety of bad weather 
encountered. Trawling is carried out at half speed, the 
trawl exerting a large drag; the steam engine has 
inherent characteristics which suit it to this kind of 
work, besides possessing an unequalled reputation for 
reliability. 

Thirdly, one of the most important parts of a trawler 
is the trawl operating winch. At present this is worked 
by a steam engine, which continues to function under 
incredibly bad conditions—washed by every wave, ice 
forming wherever possible, snow falling and freezing— 
and it is operated by a deck hand who merely turns 
the throttle hand-wheel as required. I cannot imagine 
a Diesel engine sufficiently robust to work under these 
conditions, so conclude that if Diesel propulsion were 
used, a boiler would still be necessary to provide steam 
for the winch. 

Steam is also required for liver boiling, steam steering 

gear, forward anchor hoisting engine, &c., so a fair 

sized boiler would have to be installed. 

Reviewing these points, I consider. that steam 

operation will remain in favour for this class of trawler. 

Yours faithfully, 

W. ARMSTRONG, 

Loughborough College, Leicestershire. 
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TENDERS. 

Wr ived from the 
Frade, 35, Old Queen-street, 
of tenders invited by 


have rece Department of Overseas 
London, 8.W.1, particulars 
bodies in the British posses 
in toreign countmes rhe closing date ach 
tender stated Details be on 
application to the Department at 
reference number given being quoted in each case. 
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Outdoor Switchgear, 50 kV, including structural steel- 
work, for extensions at the Henderson substation. New 
Zealand Public Works Department, Wellington ; Feb- 
ruary 19, 1935. (A.Y. 12,758.) 

Generator, Pump, and Crane, the generator being for 
115 volts, 300 amperes, to be driven by an existing 
55 h.p. engine at 260 r.p.m. The high-pressure pump 
to be fitted to a 100 h.p., 260 r.p.m., semi-Diesel engine ; 
suction head 6 m., delivery head 35 m. Engine-room | 
5-ton travelling crane, span 11-5m. Egyptian Ministry of 


Public Works, Tanzim Department, Cairo ; December 17. 
(G.Y. 14,456.) 

Overhead Travelling Crane, 5-ton, electrically-driven. 
South African Railways and Harbours Administration, 
Johannesburg ; January 7, 1935. (A.Y. 12,760.) 

Supervising Control Equipment for a 33 kV substation. 
Sydney Municipal Council; January 14, 1935. (A.Y. 
12,764.) 

Taper Pins and Flat Cotters. 
and Harbours Administration, 
December 17. (G.Y. 14,460.) 

Superheater Boilers, for the conversion 
locomotives. December 7. (G.Y. 14,461.) 
conversion of twenty-two 0-6-0 locomotives and 
the 0-6-0 and 2-6-4 types ; December 18. (G.Y. 
East Indian Railway, Calcutta. 

Cylinders and Motion Parts and material for the super- 
0-6-0 S.G. and 2-6-4 B.T. class 
Caleutta ; Decem- 


The Seuth African Rail 
ways Johannesburg 

of six 4-6-0 
Also for the 
264 of 


he 


locomotives. 


ater conversion ot 
East Indian 
18. (G.Y. 14,462.) 
Tractors, four-wheeled 
lorries. The 
Administration ; 
Blocks, five 
Rio Grande do 
(G.Y. 14,464.) 
Steel Cables for drilling plant. 
fields, Buenos Aires ; December 
Turret Lathes, 
tained electric 
Buenos Aires ; 


Semi-Portal ¢ 


Railway, 
ber 

and six-wheeled, and four- 
South African Railways and 
December 24. (G.Y. 14,463.) 
electric. Viacao 

Alegre, Brazil ; 


wheeled 
Harbours 
Pulley 
Ferrea do 
December 7. 


and 
Sul, 


one 
Porto 


patent 


Argentine State Oil 


ll. (G.Y. 14,467.) 

semi-automatic, with 

Argentine State 
(A.Y. 12 


self-con 
Railways, 


three 
motors. 
December 4. 





Klaipeda 














ranes, electric ally- -operate wT 

(Memel) Harbour Board, Lithuania; December 2 

A.Y. 12,770.) 
BOOKS RECEIVED. 

Beratechnisches Taschenworterbuch Vol [ Englisch 
Deutsch By Pror. W. Scuvuriz, Pror. Dr. H. Lovts, 
and BerGassessor GOETHE Essen: Verlag Gliickauf. 
G.m.b.H Price 4-20 marks 

lircraft of the British Empire By Leonarp BripeMan, 
London Sampson Low, Marston and Company, 
Limited Price 7s. 6d. net 


Statistics Bulletin 
Discussions Industrial iccidents and 
seases at the 1933 Meeting of the International Asso 
ciation of Industrial Accident Boards and Commis 
Chicago, IU. Washington Superintendent of 

Documents. [Price 20 cents 
United States Coast and Geodetic 


l' nited Bureau Labour 


No 


States 
602 


of 


of 


s1ona, 


Survey. Special Publi 


eation No. 181 Levelling in Massachusetts, Rhode 
Island, and Connecticut By C. J. Currrorp Price 
10 cents.] No. 184 Levelling in Maine By C. J 
CLIFFORD [Price 10 cents Washington : Superin 
tendent of Documents 

Smithsonian Institution. Miscellaneous Publication No 
3256. Colonial Formation nicellular Green Alga 
under Various Light Conditions. By F. E. Mererr 
No. 3257 Effects of Intensities and Wave-Lenaths of 
Light on nicellular Green Alga By F. E. Meerr. 
Washington: Smithsonian Institution 

Hydraulics. By E. W. Scunoper and F. M. Dawson. 
Second edition. London McGraw-Hill Publishing 


Company, Limited [Price 2ls. net.] 
Water-Power Engineering By H. K. Barrows. 
edition London : McGraw-Hill Publishing 
pany, Limited Price 36s. net 
The Internal-Combustion Engine Vol. IT. 
KE nqine By D. R. Py: Oxford: The 
Press London Humphrey Milford 
net 
Handbuch fiir Eiser 
mu By Drrev.-Ly« 
COLBERG Fourth edition 
und Sohn Price 6-60 marks 
Praktischer Rostachutz By Jvuiivs MosHaat 
Max Jinecke Price 4 marks 
hniach-Physikalisches Praktikum. 
Dr.-InG. EH. Osc KNOBLAUCH 
Kocnu. Berlin Julius Springer 
The Submarine Cabl By ¢ 
Roserr L. HaApFrie_p 


Second 
Com 


The 
Clarendon 
[Price 2les 


lero 


Vol. IV 
O. Munp 
Berlin : 


Stufzmauern 
and Pror. 0. 


Wilhelm Ernst 


hetonbau 


Leipzig 


PHIL., 
We 


~ 


By Dr. 
and Dkr.-Ine. 
[Price 12 marks. 
APTAIN 8. A. GARNHAM and 
London: Sampson Low, 
Marston and Company, Limited. [Price 10s. 6d. net. 
in Electrical Adventure By Preeey Scorr. London: 
Ivor Nicholson and Watson, Limited. [Price 2s. 6d.]} 
Percussion Drilling Rigs and Tools for Shallow Water 
Wells, By W.M. Jexntnes. London: The Technical 
Press, Limited. [Price 10s. 6d. net.) 
Torsional Vibration. Elementary Theory 
Calculations. By W Turum. London : 
and Hall, Limited, Price 2ls. net. 


and Design 
Chapman 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday 





Jron and Steel Chat the bulk steel trade has recover: 
from the setback sustained in mid-summer is shown by 
the latest output statistics. During September, th 
area was responsible for a production of 106,600 tons « 
steel ingots and castings, which compares favourah| 
with tons in August, 103,500 tons in July, a1 





95, 700 tons in September last year. During September, th: 
output of basic steel was twice as large as that of a 


steel. The demand for the latter material has declined 
during the past few weeks. Producers, however, are « 
the opinion that a better buying movement may b 
expected. Furnaces melting basic steel are working t 
capacity. Most of the business is on home account 
The scrap market does not contain many promising 


features. Speculative buying is limited, though i: 
quiries tend to become more numerous. Makers of rail 
| way rolling-stock are experiencing difficulty in attract 
ing fresh business. Orders are coming to hand on hom« 
account, but in the aggregate they do not represent any 
thing like the volume of work required to put departments 
| into general activity. The outpnt of steel forgings and 
castings for mercantile and naval purposes is increasing, but 
order books at armament works are not very impressiv« 
4 Sheffield firm has just completed a contract for a 
Government De — nt for a throatiess rotary shearing 
machine, capable of shearing mild steel plates UP to 
4 in. in thickness. The machine is driven by a 7}-h.p 
motor. It only during the past three years that 
Sheffield has made such machines, but the concern specialis 
ing in their production has captured work from American 
Orders for electrical equipment are up to the recent 
Inquiries have been received for rustless steel! 


is 


firms. 
average. 


drums for Luxembourg ; reamers, drills, and lathe chucks 
| for Valparaiso; and saws for Vienna. Stainless steel] 
makers are doing brisk business. Requirements of 
forgings, crankshafts, gear boxes, clutch plates, and 
fittings show a steady increase. The tool trades have 
undergone little change. Weakness is manifest in one 
or two sections, but the trend is towards more active 
conditions 

South Yorkshire Coal Trade.—A general improve 


ment in the home demand is reported, but overseas needs 
not healthy. There a brisk demand for best 
steams. Supplies to the electricity and gas-producing 
trades are increasing, and larger tonnages of house coal are 
going into Forward buying stronger 
Both foundry and furnace coke show improvement. 

issteady. Quotations are: Best branch he undpicked, 
to 26s Derbyshire best house, 20s. to : ; Derby 
shire best brig a 17s. 6d. to 19s. ; screened nuts, 
l6s. 6d. to 17s. 6 small sereened nuts, l5s. to 16s 
Yorkshire hards, "tds. 6d. to 17s.; Derbyshire hards, 
lés. 6d. to lis. 6d rough slacks, 8s. to 9s.; and nutty 
slacks, to 8s. 6d. 


are 18 


consumption. is 
Gas 


COKE 





best 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrIppLEsBroveH, Wednesday. 

The Cleveland I) Trade.—The limited 
Cleveland pig is promptly taken up, mainly by the needs of 
producers’ own consuming departments and by running 
and as stocks are at a very low ebb, little iron 
is available for the market. Enlargement of output by re- 
kindling idle furnaces would cause no surprise, particularly 
as the home demand promises to increase and a few inquiries 
from abroad are in the market. More iron is going into 
local consumption than of late, and deliveries to Scotland 
continue on quite a good scale. Ironmasters expect to 
make further considerable to consumers beyond 
the Tweed, though competition for Scottish trade is keen 
Export quotations are still irregular, but are stronger 
For other than overseas business, fixed minimum delivery 


make of 


mn 


contracts, 


sales 


prices are firm at the equivalent of No. 3 g.m.b. at 
67s. 6d. here, 69s. 6d. supplied to North East Coast areas 
bevond the Middlesbrough zone, 67s. 3d. to Falkirk, and 
70s. 3d. to Glasgow. 

Hematite Makers of East Coast hematite have n 


more iron stored than it is desirable to hold for ordinary 
trading, and their output is not quite sufficient for curren 
needs. They are not seeking overseas trade, as expor 
quotations, though advanced, are still much below the 
figures readily obtained for use at British works. Loca 
works are taking larger supplies, and deliveries to the 
Sheffield district continue to be substantial Recognised 


market values remain on the basis of No. 1 quality at 69 
for local use, 71s. delivered to Durham and Northumber 


land, 75s. to 78s. delivered to various parts of Yorkshire 
and 75s. delivered to Scotland. 

Foreian Or Sales of foreign ore are few and smal! 
consumers having little occasion to buy, but merchant 


will not sell ahead exce pt at advanced figures. 

Coke.—-Durham blast-furnace coke, of good mediu 
quality, is 20s. delivered here. The alré ady large outpu 
of furnace coke has been further increased this week b 
a new battery of ovens at the Cargo Fleet Ironworks 
This completes a plant with an output of 5,000 tons 4 
week. 

Vanufactured Iron and Steel Producers of ser 
finished and finished iron and stee] have booked furthe 

and the aggregate tonnage output is heavy. Cor 


orders, : 
structional steel makers have good contracts to execu 
and manufacturers of railway material are better place 
than of late, while de partments de pe ndent upon shiy 
building, though still much in need of orders, are handling 
more work than for some time. Quotations to hon 

consumers, subject to the usual rebates stand at : Comm 
Ol. 12s. 6d packing (parallel), 82. ; packin 
Lol steel billets Sl. 12s. Gd. ; ster 


iron Dars, 


(tapered), (soft), 
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billets (medium), 71. 2s. 6d. ; steel billets (hard), 71.78. 6d.; 
ron and steel rivets, 111. 10s. ; steel ship plates, 81.15s. ; 
Sl. 7s. 6d.; steel joists, 81. 15s.; heavy 
steel rails, 8l. 10s., for parcels of 500 tons 
und over, and 91. for smaller lots; and fish plates 
121. 10s. Black sheets (No. 24 gauge) are 101. 10s., for 
ielivery to home customers, and 9. 5s. f.o.b. for ship- 
ment abroad ; and galvanised corrugated sheets are 131. 
for delivery to home customers, and 111. 5s. f.o.b. for 
shipment overseas. 


teel angles, 


sections of 


Scrap.—Most branches of the scrap market are quiet 
but consumers of heavy steel are rather keen buyers. 
Material of good quality is very scarce, and is expected 


further to advance in value. There are buyers at 
52s. 6d. Heavy cast-iron is in quite good request at 
from 52s. 6d. to 53s. 6d., and machinery metal is selling at 





from 55s. to 56s. 6d. 








NOTES FROM THE SOUTH-WEST. 


CarpiFrF, Wednesday. 
Wyndham Portal’s Report.——All South Wales is 
naturally very keenly interested in the recommendations 
made by Sir Wyndham Portal for dealing with the dis- 
tressed areas. Sir Wyndham made a very comprehensive 
survey of the whole district, giving particular attention 
to the distressed or derelict areas, but whether the 
Government will implement the proposals remains to be 
seen. What can be done for Blaenavon and Ebbw Vale 
in the way of providing work to substitute the great iron 
and steel undertakings that have closed down, is very 
difficult to say, in view of the fact that the centralisation 
of these industries at Port Talbot and Cardiff, and the 
productive capacity of the great works, that have been 
erected or are in the course of erection, seems to leave 
for the Ebbw Vale and Blaenavon works, if 
they are reopened. It pointed out by Sir 
Wyndham that the absorption of some 40,000 men 
and boys is necessary. The coalfield drainage scheme 
to remove the danger of the flooding of pits and save 
heavy pumping expenses, would provide work for 2,000 
men for four years. This scheme is being very critically 
examined by the South Wales coalowners. Land settle- 
ment and various new industries are among suggestions, 


Sir 


room 


18 


while afforestation would provide for a limited number of | 


men. Other suggestions include a sugar factory in 
Pembrokeshire and various schemes of river drainage 
and other public works. A bridge over the river Severn 
which would shorten the distance to the South and 
West of England by over 50 miles, would also make a 
contribution to the solution of the problems in South | 
Wales, provided that the necessary funds, estimated 
at about 2,000,000/1., could be made available. 

Second Dock Entrance Needed at Swansea.—For years | 
the question of a second dock entrance for Swansea, | 
involving an outlay of some 500,0001. to 600,000/., has | 
been shelved, on account of the financial situation, to | 
the great disappointment of Swansea Chamber of | 
Commerce and other traders. Last Friday afternoon, | 
one of the dock gates became displaced, and it was not 
until the following afternoon that it was possible to let 
vessels in or out of the principal docks. Some delays | 
to shipping resulted, and there seems little doubt that the | 
Swansea Chamber of Commerce and other representative | 
will again the Great Western Railway 
Company to undertake the construction of a second | 
to the principal docks of Swansea to safe- 
guard against any serious hold-up of shipping in the 
future, 


bodies press 


entrance 


Schemes.—When Mr. I. H. Hainsworth, | 

Inspector of the Ministry of Health, held an inquiry} 

at Swansea into the application of Swansea Corporation 

for sanction to borrow 45,5001. for supplementary 
sewerage works at Langland Bay, Newton, Sketty and | 

Brynmill also 21,500/. for a service reservoir and water 

mains to supply the Tir John North new power station, | 

and futher sum of 26,1901. for sewerage works at | 

Clydach, Llansamlet, &c., it was explained that the 

new water works were necessary to enable the heavy 

requirements of the Tir John North station to be met, 

n addition to the other needs of the St. Thomas’ District. 

existing service reservoir at St. Thomas’ had a 
capacity of 500,000 gallons, but it was estimated that the 
daily demand under the new conditions would be 680,000 | 

Jons. 

1 Notable Welsh Shipyard.—The news that Hills’ Dry 

Docks at Cardiff had passed iuto the hands of Messrs. 

John Cashmore, Limited, for dismantling, came as a great 

lisappointment to South Wales. This yard was sold a 

few years ago to Thomas Diamond and Company, of 

Cardiff. Hills’ Dry Docks for many years carried on as | 

profitable ship-repairing business, 

Denbighshire’s Schemes.—Schemes estimated to cost 
2,514l., have been provisionally adopted by the Den- 
hshire County Council with the object of providing 
ployment. The works will be chiefly at or near 

Wrexham. The sum of 161,555/. is allocated for highway | 
provements on the Wrexham-Ruabon Road and the | 
pletion of the new road between Wrexham and Llay. 

rhe remainder of the sum is in respect of housing schemes, 

extension to County oftices and educational purposes. 


Swansea 


a 











ROssELLO-VALLEY BripGE, Sassari, Iraty.—A re- 

ced-conecrete bridge of the cantilever type is being 
t across the Rossello Valley in order to afford direct 
ins of communication between the town of Sassari 
rdinia, and one of its most important suburbs. At 
sent, the only thoroughfare is a somewhat roundabout 
road embodying some steep gradients. The new bridge 
be 498 ft. in length and 39 ft. in width; the cost 


S 


} 


| be 1,500,000 lire, 75 per cent. of which, we under- 
borne by 


1, is to be the Italian Government. 


| mate displacement 1,405 tons. 
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ENGINEERING. 
NOTES FROM. THE NORTH. 


GLascow, Wednesday. 


Scottish Steel Trade.—There has been little appreciable 
change in the state of the steel trade of Scotland over 
the week, and as order books represent quite a good 
tonnage, there is every prospect of a steady run until 
the end of the year at least. Orders from the ship- 
building industry keep coming in as new tonnage is 
put down, and during recent weeks several new contracts 
have been secured by Clyde builders. The general 
engineering trade is also busier, and the demand for steel 
is consequently good at present with constructional 
material quite prominent. In the black-steel sheet 
trade the conditions are unchanged, and a fairly large 
tonnage of sheets, heavy and light, is going regularly 
into consumption. The bulk is mainly for the home 
trade with the motor-car industry well to the fore, 
but export business is extremely slow. Prices are as 
follows :—Boiler plates, 9/. per ton; ship plates, 8/. 15s. 
per ton ; sections, 8/. 7s. 6d. per ton; black-steel sheets, 
¢ in., 81. 10s. per ton, and No. 24 gauge, 10/. 10s. per 
ton, in minimum four-ton lots; and galvanised corru- 
gated sheets, No. 24 gauge, 13/. per ton in minimum 
four-ton lots, all delivered at Glasgow stations. 

Malleable-Iron Trade——A dull tone continues to 
prevail in the malleable-iron trade of the West of Scotland, 
and makers are not booking orders anything like com- 
mensurate with production. The re-rollers of steel bars 
are also very quiet, and work is only being carried out 
on @ day-to-day basis. The market quotations are as 
follows :—‘‘ Crown’ bars, 9/1. 15s. per ton for home 
delivery, and 9/. 5s. per ton for export; and re-rolled 
steel bars, 8/. 12s. per ton for home delivery and 7/. 10s. 
per ton for export. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade there is still a fair amount of activity, and both 
hematite and basic iron are being well specified for by 
consumers. The demand for foundry grades is not quite 
so good, and the output is only fair. Prices show no 
change, and are as follows :—Hematite, 71s. per ton, 
delivered at the steel works; and foundry iron, No. 1 
72s. 6d. per ton, and No. 3, 70s. per ton, both on trucks 
at makers’ yards. 

Shipbuilding —Orders for new tonnage keep coming 
in, and the following contracts have lately been reported. 
Messrs. Ardrossan Dockyard, Limited, have secured 
orders from Messrs. Lynch Brothers, London, to build 
five steel lighters for shipment abroad. These vessels 
will be 156 ft. in length and will carry 240 tons of cargo 
on a draught of 3ft. They will be erected at Ardrossan 
and then dismantled and shipped for re-erection in the 
Near East. This order has given much satisfaction at 
Ardrossan because it is a repeat order on the strength 
of the excellent performance of lighters already supplied 
by the same builders. Messrs. Fleming and Ferguson, 
Limited, Paisley, have been successful in obtaining the 
contract for two dredgers for service in India. This 
order has been secured in face of very keen competition 
from foreign builders, and it is interesting to state that 
Messrs. Fleming and Ferguson expect to fix up a third 
vessel when certain technical details have been arranged. 
The Fairfield Shipbuilding and Engineering Company, 
Limited, Govan, have received orders from the London 
Midland and Scottish Railway Company for a new 
caisson to be installed at the Devonshire Dock, Barrow- 
in-Furness. 








OvERSEAS MARKETS FoR BritisH Goops.—Confidential 
reports on the markets for various commodities in a 
number of countries have recently been issued by the 
Department of Overseas Trade, 35, Old Queen-street, 
London, 8.W.1. We give a list of these below, together 


| with the reference number, which should be quoted by 


United Kingdom firms when making application to the 
Department for copies. Machine tools in Poland (A.Y. 
12,708); agricultural machinery in Portugal (G.Y. 
14,187); internal-combustion engines in South Africa 
(G.Y. 14,411); tin-plates in Brazil (G.Y. 14,178); 
motor vehicles in Estonia (G.Y. 14,278); pumps, fans 
and blowers in France (G.Y. 14,069) and in Mexico 
(G.Y. 14,383); abrasive wheels in Czechoslovakia (G.Y. 
14,288); wire ropes in China (G.Y. 13,947); scales and 
weighing machines in Brazil (G.Y. 14,413); electric 
batteries in the British West Indies (A.Y. 12,512), in 
New Zealand (A.Y. 12,644), in Siam (A.Y. 12,691), and 
in Uruguay (A.Y. 12,736); and radio apparatus in 
Palestine (A.Y. 12,729), in Japan (A.Y. 12,640), and in 
Tangier and the Spanish Zones of Morocco (A.Y. 12,728). 


H.M.S. “ Excounrer.”—H.M. torpedo-boat destroyer 
Encounter, constructed by Messrs. R. and W. Hawthorn, 
Leslie and Company, Limited, at their Hebburn yard, 
to the order of the Admiralty, was handed over on 
November 2 after a successful series of trials. She is one 
of eight vessels ordered under the 1931 Naval programme, 
and her overall length is about 329 ft. and her approxi- 
She has a long forecastle 
deck and the crew’s quarters, which are forward, are 
spacious and include bathrooms. The vessel’s armament 
comprises 4-7 guns and machine guns, and her machinery, 


| which has been built at Messrs. Hawthorn, Leslie’s St. 


Peter’s Engine Works, consists of twin-screw single- 
reduction geared turbines of the Parsons’ type, developing 
collectively 36,000 shaft horse-power. Steam is supplied 
by three water-tube boilers of the three-drum type, fitted 
with superheaters arranged for a working pressure of 
300 Ib. per square inch, and a superheat of 200 degrees 
under closed stokehold conditions. The Encounter is 
the sixty-eighth war vessel constructed by the firm for 
the British Admiralty, and a sister ship, H.M.S. Electra, 
was handed over some seven weeks ago. 





NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, 5S.W.1. General meeting. “* High- 
Pressure Plant for Experimental Hydrogenation Pro- 
cesses,” by Messrs. A. T. Barber and A. H. Taylor. 
Scottish Branch : To-night, 7.30 p.m., Robert Gordon’s 
College, Aberdeen. ‘“‘The Problems of Engine Tor- 
sionals,” by Professor William Kerr. Saturday, Novem- 
ber 17, 7.15 p.m., Dundee Technical College, Dundee. 
Joint Meeting with the DUNDEE INsTITUTE OF ENGINEERS, 
“Torsional Vibration in Engine Drives,’’ by Professor 
William Kerr. Southern Branch: Thursday, Novem- 
ber 22, 7.15 p.m., Municipal College, Portsmouth. 
‘ Locomotives of the Southern Railway,” by Mr. James 
Clayton. Institution: Friday, November 23, 7 p.m., 
Storey’s-gate, S.W.1. Informa] Meeting. Discussion 
on ‘The Overseas Engineering Representative, his 
Problems and Difficulties,’’ to be opened by Mr. B. W. 
Bagshawe. 


Nortu-East Coast INsTiIruTION OF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. ‘The Reduced-Speed Running 
of Merchant Ships,” by Dr. E. V. Telfer. 

InsTITUTION OF ELecrricaL ENGINEERS.~—Western 
Centre: Monday, November 19, 6 p.m., The South 
Wales Institute of Engineers, Cardiff. Lecture on “ The 
Fatigue of Metals, with Special Reference to Diesel 
Engines and Steam Turbines,” by Professor F. Bacon. 
Tees-Side Sub-Centre : Monday, November 19, 6.45 p.m., 
The Cleveland Technical Institute, Middlesbrough. 
Address by Mr. L. E. Mold. South-Midland Centre : 
Monday, November 19, 7 p.m., The James Watt Memorial 
Institute, Birmingham. ‘“ Hydro-Electric Development 
in Great Britain, with Special Reference to the Works of 
the Grampian Electricity Supply Company,”’ by Messrs. 
A. 8. Valentine and E. M. Bergstrom. Mersey and 
North Wales (Liverpool) Centre : Monday, November 19, 
7 p.m., The University, Liverpool. Lecture en “ An 
Experimental Sequel to Faraday’s Work of 1831,’ by 
Professor W. Cramp. North Midland Centre: Tuesday, 


November 20, 7 p.m., Hotel Metropole, King-street, 
Leeds. ‘“‘ Developments in Long-Distance Telephone 
Switching,” by Mr. T. 8. Skillman. North-Western 


Centre: Tuesday, November 20, 7.15 p.m., Engineer's 
Club, Albert-square, Manchester. ‘‘ A Critical Examina- 
tion of the Present Practice Relating to the Electrical 
Warming and Air-Conditioning of, and the Supply of 
Hot Water to, the Larger Buildings,” by Messrs. R. 


Grierson and D. Betts. Transmission Section : Wednes- 
day, November 21, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Chairman’s Inaugural Address, 
by Mr. R. B. Matthews. Sheffield Sub-Centre : Wednes- 


day, November 21, 7.30 p.m., Royal Victoria Hotel, 
Sheffield. ‘‘A Critical Examination of the Present 
Practice Relating to the Electrical Warming and Air- 
Conditioning of, and the Supply of Hot Water to, the 
Larger Buildings,’’ by Messrs. R. Grierson and D. Betts. 
Institution : Thursday, November 22, 6 p.m., Savoy- 
place, Victoria-embankment, W.C.2. Ordinary Meeting. 
“Generation, Distribution and Use of Electricity on 
Board Ship,”’ by Messrs. C. W. Sanders and H. W. Wilson 
and Dr. R. G. Jakeman. 


Roya. Instrrution.—Tuesday, November 20, 5.15, 
p-m., 21, Albemarle-street, W.1. ‘The Solid State,” 
by Professor Sir William Bragg. Friday, November 23, 
9 p.m. “ Heavy Water in Chemistry,’ by Professor M. 
Polanyi. 

INstrruTION oF Civi. ENGINEERS.—Tuesday, Novem- 
ber 20, 6 p.m., Great George-street, 8.W.1. Ordinary 
Meeting. ‘“* The Evolution of Various Types of Crushers 
for Stone and Ore, and the Characteristics of Rocks as 
Affecting Abrasion in Crushing Machinery,’’ by Messrs. 
W. T. W. Miller and R. J. Sarjant. Birmingham and 
District Association: Thursday, November 22, 6 p.m., 
James Watt Memorial Institute, Birmingham. Lecture : 
“Repairs to Reinforced Concrete, by Cement Gun 
Method,” by Mr. G. C. Pearson. 


InstTITUTE OF MetTa.ts.—Birmingham Local Section : 
Tuesday, November 20, 7 p.m., James Watt Memorial 





Institute, Birmingham. “ Fatigue in Metals,” by Dr. 
H. J. Gough. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanpD: Tuesday, November 20, 7.30 p.m., 39, 


Elmbank-crescent, Glasgow, C.2. “ Trial Performances 
of a Modern Torpedo-Boat Destroyer,’ by Sir Harold E. 
Yarrow, Bart. 


For Meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 








BraDsHAW’'s INTERNATIONAL AiR GuipE,—The pro- 
prietors of Bradshaw's Guides, Messrs. Henry Blacklock 
and Company, Limited, Bradshaw House, Surrey-street, 
Strand, London, W.C.2, have issued their first Inter- 
national Air Guide. This publication, which will be 
issued monthly at a price of ls. net, contains 176 pages 
of time-tables and information dealing with air travel. 
The Guide gives particulars of all the air services of 
Great Britain and the Continent, also the long-distance 
services to and from Africa, India and the East, and the 
traveller is able to ascertain the times, fares, and dis- 
tances, and find easily and quickly the fullest information 
regarding baggage, comparative times, comparative 
currencies, &c. Maps of Great Britain, Europe and the 
World are included, and the numbers placed along each 
air route correspond with those of the time tables given in 
the book. In view of this new development, it is 
interesting to note that Bradshaw’s first Railway Guide 





was published on October 19, 1839. 
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LABOUR NOTES. 


Accorptne to the November issue of the Amalga- 
mated Engineering Union's Journal, 26 trade unions 
are behind the current movement for an increase of 
wages and revision of the 1931 agreement. Among 
them are the Amalgamated Engineering Union, the 
Boilermakers’ and Iron and Steel Shipbuilders’ Society, 
the Electrical Trades Union, the National Union of 
Foundry Workers, the National Union of General and 
Municipal Workers, the Shipconstructors’ and Ship- 
wrights’ Association, the Transport and General 
Workers’ Union, the United Patternmakers’ Associa- 
tion and the National Union of Vehicle Workers. All 
the unions affiliated to the Federation of Engineering 
and Shipbuilding Trades are, of course, interested. The 


wages demand is for an increase of 2d, an hour on time | 


rates with an equivalent advance for pieceworkers. The 
1921 agreement covers nightshift, overtime and coup 
ling rates, and the demand is for reversion to the position 
obtaining prior to its adoption 


Mr. Little, the president of the Amalgamated Engin 
eering Union, states that after giving consideration to 
the majority decision of the Railway Shopmen’s Council 
io accept the proposals of the Railway Staff Conference, 
the executive council decided to make a separate 
ipplication for the complete restoration of the 44 per 
cent. deduction from wages \ letter was, therefore, 
sent to the Railway Staff Conference,” he says, “ ask 
ing for a special meeting of the companies’ representa- 
tives with this union, so that their case could be stated 
for the complete restoration of the 44 per cent. reduc- 
tion. To this communication a reply was received 
from the Railway Staff Conference to the effect that, 
is the agreement between the companies and the unions 
had been put into operation, they were unable to accede 
to our request.” Mr. Little adds that the executive 
council has forwarded a resolution to the Railway 
Shopmen’s Council, requesting that application be 
made early in 1935 for the restoration of the balance 
of the 4% per cent. 


In October, the home branch membership of the 
Amalgamated Engineering Union increased from 
178,813 to 180,277, and the colonial branch membership 
from 22,881 to 23,045. The number of members in 
receipt of sick benefit increased from 2,504 to 2,575, 
ind the number in receipt of superannuation benefit 
from 13,822 to 13,846. The number in receipt of 
donation benefit increased from 4,430 to 4,595, and the 
total number of unemployed members decreased from 
19.617 to 19,443, 


Of the unemployed persons on the registers in Great 
Britain at October 22, 1934, about 48 per cent. were 
ipplying for insurance benefit and about 37 per cent. 
for transitional payments, while about 15 per cent. were 
uninsured or for other not entitled to 
benefit or transitional payments. In the case of about 
58 per cent. of the total of 1,810,199 persons on the 
registers who were applying for benefit or transitional 
payments the last spell of registered unemployment 
had lasted less than three months, and in the case of 
about 68 per cent. it had lasted less than six months, 
(About 21 per cent. of the total had been on the register 
for twelve months or more 


wert reasons 


Between September 24, 1934, and October 1934, 
the numbers on the registers increased by 132 in 
London, 6.489 in the South-Eastern area, 7,072 in the 
South-Western area. 6,691 in the North-Eastern area, 
15,620 in Wales, 503 in the North-Western area, and 
886 in Scotland. There was a decrease of 7,105 in the 


Midlands 


I'rade unions which cater for non-manual workers 
have invited by the Trades Union Congress 
General Council to consider a proposal for the intro 
duction of legislation providing for the payment of 
compensation to workers who are dismissed from 
employment after lengtiy periods of service. 
question was discussed by the executive committee of 
the Non-Manual Workers’ Advisory Council, at the 
instance of the National Union of Clerks and Adminis 


been 


trative Workers, which adopted at its last annual | 


conference the following resolution This annual 
conference requests that steps be taken, in the appro- 
priate quarters, for the speedy introduction of legisla- 
tion to ensure adequate compensation being made by 
employers to workers who are dismissed after lengthy 
periods of service.” Unions catering for non-manual 
workers are asked to give the proposal their considera- 
tion before it is further discussed at a later meeting of 
the Non-Manual Workers’ Advisory Council 


The | 


Under the large public works’ scheme now in opera- 
tion in France with the object of relieving unemploy- 
ment, hours of work may in no case exceed the legal 
duration, nor may they be shorter than the short time 

| which may have been introduced by undertakings of 
| the same nature in the locality or district employing 
the majority of the workers in the given trade. To 
ensure the employment of the greatest possible number 
of unemployed persons in receipt of relief, an Order of 
July 9, 1934, stipulates that when an authority or 
Department in receipt of a loan and for which work 
has been undertaken, requires the contractor responsible 
| for the work to employ a number of unemployed persons 
| in receipt of relief equal to at least 50 per cent. of the 
| total number of workers employed on the contract, 
the said authority or Department may also require, by 
| means of a Ministerial authorisation, the contractor to 
| work shorter hours than those actually worked in thé 
|} same trade and in the same district. 


The same Order requires that hourly or piece rates 
for each trade and for each class of worker in each trade 
must not be lower than the rates in force in the locality 
or district in which the work is carried out. When 
| employment is given to workers whose skill is obviously 
| inferior to that of the average worker in the trade con- 
| cerned, an exception may be made, and lower hourly 
| wage rates may be paid to them, provided that the per- 
centage of such workers to the total number of workers 
of the same category employed on the work in question, 


rates, do not exceed the limits laid down in this connec- 
tion in the specifications. If a difference between the 
wage rates paid to the workers and the current rates 
thus defined is found to exist, the authority for whom 
the work is being executed may compensate the under- 
paid workers by means of deductions made from the 


A statement issued by the executive committee of 
the Federal Council of the Churches of Christ in 
America contains the following :—‘ Serious conflict 
has arisen over the refusal of strong employing groups 
to recognise trade unions and their determination to 
limit negotiations with labour to dealings with their 
own employees. The reasons for labour’s insistence 
upon a broad basis of organisation and upon representa- 
tion of the workers by persons chosen and paid by them- 
selves are too plain for argument. They are precisely 
the same reasons that impel employers to organise and 
to secure the ablest representatives of their own in- 
terests, chosen and paid by themselves. We appeal 
for fair play in accord with the plain intent of an Act 
of Congress and with a principle for which the churches 
have long contended. When labour is denied the right 
of free choice of representatives and when employers 
refuse to deal with representatives so chosen, the spirit 
and purpose of justice and democracy are thwarted.” 


Some time ago, the South African Government 
appointed a Commission of seven, including represent- 
atives of both employers and employees, to examine 
the operation of the Wage Act and the Industrial 
Conciliation Act. One of the subjects specified in 
the terms of reference was “the adequacy of present 
wage rates for (a) unskilled labour, and (b) semi- 
skilled workers and the desirability of fixing minimum 
wage rates for such workers.” In a 
which it has issued, the executive committee of the 
South African Trades and Labour Council objects to 
the use of the words “ semi-skilled workers.” 
the medical, legal and other professions,” it says, “a 
person is either qualified or unqualified, and, if not 
fully qualified is not permitted to follow that profession. 
Similarly, a man is either a qualified artisan or he is not. 
In the latter case he must find some other avenue for 
the exercise of his abilities. At present, men who 


&c., but are not fully trained in these occupations, are 
| often engaged by the less reputable employers at wages 
far below those fixed by collective agreements.” 


As regards the contention of the employers that under 
modern conditions of mechanisation and mass produc- 
| tion many of the operations can be performed by men 
| with relatively little training, the Council holds that 

all workers are entitled to share in the 
| industrial progress, as they already share in the hard- 





|ships, such as unemployment and its consequences. 
Every adult operative in any industry has a right to 
wages and conditons based on social justice, and there 
is no case for the classification of operatives as “ skilled ” 
jand *“ semi-skilled.” 
A communication received by the International 
«bour Office at Geneva states that an Executive Order 
issued by the President of the United States on June 27, 


benefits of 


und the amount of the reduction made in their wage | 


1934, permits apprenticeship contracts to supersedc 


the provisions of the codes of fair competition, pro 
vided that apprentices must be at least 16 years of ag 
and enter into a written contract for at least 2,000 
hours of employment under an approved plan of train- 
ing. The Secretary of Labour is authorised to establish 
an advisory committee and to prescribe further rule 

and regulations. On August 14, 1934, the Secretary of 
Labour established a Federal Committee on Apprentice- 
ship Training and prescribed additional minimun 
standards. The maximum employment is fixed at 
10,000 hours; at least 144 hours year must be 
devoted to group instruction in general and technica! 
subjects ; wages must begin at not less than 25 per cent 

of the basic wage rate for journeymen, with periodical 
increases, so that for the whole contract they averag: 
50 per cent. of the basic rate for journeymen 


a 


Industrial and Labour Information states that a) 
Order issued in May, by the Soviet Union, defines the 
duties of workers in sea and river transport undertak- 
ings, and indicates the manner in which they are to bh 
performed. Acts which constitute breaches of the 
regulations are enumerated. They include failur 
to obey orders, absence from duty, drunkenness while 
on duty, damage to ship, machinery or cargo, negligence 
in the upkeep of the ship or machinery, and breaches 
of navigation rules. The penalties include reprimands 
of varying degrees of severity, confinement for 20 days, 
with or without suspension from duty, reduction to a 
lower rank for a year, and dismissal involving a year’s 


'exclusion from employment in general or in certain 


spec ified posts. There are also detailed provisions 
regulating the procedure for the infliction of penalties 
Every penalty imposed must be notified in writing to 
the person concerned, who must countersign the state- 
ment. All serious disciplinary penalties must be noted 


sums due to the contractor or from the latter’s deposit. | in the worker’s wages book ; ordinary reprimands will 


be noted at the discretion of the responsible chief. 


Negotiations have been in progress during the week 


| with the object of composing new trouble which has 


memorandum | 


“In| 


claim to be carpenters, masons, bricklayers, painters, | 


developed in the South Wales coalfield. A month 
ago, 1,200 men employed at the Taff-Merthyr Colliery, 
Trelewis, North Glamorgan, ceased work as a protest 
against the employment of members of the Miners’ 
Industrial Union. The strikers are members of the 
South Wales Miners’ Federation, and they alleged 
as the ground of their action, that fellow workers 
were being “ victimised’ because of their adherence 
to the Federation or from the Industrial 
Union. At a meeting on Saturday, of the executive 
council of the South Wales Miners’ Federation, it was 
decided to recommend the delegates to a _ coalfield 
conference called for the following Monday, to tender 
14 days’ notice to terminate contracts throughout the 
cvalfield. When the delegates assembled on Monday, 
it was reported that a letter had been received from 
Mr. E. L. Hann, general manager of the colliery, 
agreeing to meet the officials of the Federation to 
discuss the situation, and the conference was adjourned 
until the afternoon, toenable the executive to consider 
matters in the light of the new development. When 
the delegates met later in the day, the executive 
recommended that the tendering of notices be post- 
poned until next Monday, and that the conference 
stand adjourned until Saturday, when a report of the 
discussions with the company will be given. This was 
agreed to by a large majority. 


secession 


A statement issued by the South Wales Miners’ 
Industrial (Non-Political) Union announces that 
agreement has been concluded between the union 
and the Taff-Merthyr Steam Coal Company, which 
gives the men who have remained at work at th 
colliery conditions of pay better than those obtained 
under the Bridgeman Arbitration Award agreed to 
by the South Wales Miners’ Federation. Mr. W. 
Gregory, general secretary of the union, said that the 
increases in wages ranged from ld. a shift to 2s. 54}d 
for week-end work. 


in 


The International Confederation of Intellectual and 
Professional Workers, at its recent congress, adopted 
a resolution declaring that it is indispensable, in th« 
public interest, that all persons using the title of 
architect should possess the necessary qualifications, 
and that the attention of the Advisory Committee ! 
Professional Workers of the I.L.O. be directed to t! 
desirability of securing an international agreem: 
regulating conditions for the acquirement and use 0! 
the title. 








Propucrion or ALuminrum rv Iraty.—During the 
first six months of 1934 the output of aluminium in Ital 
totalled 6,286 tons, compared with 4,770 tons during 
corresponding period of 1933. 
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DIFFICULTIES OF MEASURING THE 
TEMPERATURE OF MOLTEN STEEL* 


By R. S. Wurrrte, M.I.E.E. 


THE importance to the steel maker of knowing the 
temperature of his steel in the furnace and also in 
the ladle before pouring cannot be exaggerated. It is 
only just to him to say that he has never hesitated 
to voice the need for this information. In 1917,+ 
Dr. W. H. Hatfield, the well-known metallurgist, 
stated that, “although the temperature at which 
steels are cast must have an influence upon their 
ultimate physical properties, no ready and reliable 


method of measuring such temperatures from the | 


works standpoint is available. This is a considered 
statement.” I am sorry to have to say, in 1934, 
that, although the need is still as insistent as ever, no 
completely satisfactory method of taking the tempera- 
ture of molten steel has yet been evolved. Unfor- 
tunately, the practical difficulties in making the 
temperature measurement are great, and can only 
take the form of compromises. 

The measurement that is desired is that of the 
temperature of the steel itself determined by a pyro- 
meter immersed in it, but unfortunately that is not 
practicably obtainable, although some work done by 
Dr. Fitterer, to which further reference will be made, 
gives some hope that it may be possible, some day 
in the near future, to immerse successfully a thermo- 
couple in a bath of steel. 

In a Siemens furnace the temperature is about 
1,630 deg. C., approximately 120 deg. C. below the 
melting point of platinum, and the difficulty of insert- 
ing a pyrometer into the molten metal through the 
open door of the furnace is almost insuperable. The 
pyrometer must be at least 9 ft. or 10 ft. long, and 
must be protected by a fire-resisting material which 
is robust and will not easily dissolve in the molten 
steel. In addition to what may be called the practical 
difficulties, is the fact that none of the so-called base- 
metal thermo-couples can be used for temperatures 
as high as 1600° C. and the couples of the rare-metal 
group have to be protected by envelopes which are 
non-porous to the furnace gases which so readily 
attack platinum. 

In 1925, the Iron and Steel Institute appointed a 
Committee to investigate the Heterogeneity of Steel 
Ingots, and this Committee realising the importance 
of temperature measurement in the production of 
satisfactory ingots, appointed a sub-committee in 
March, 1929, to investigate the temperature side of 
the problem. A great deal of experimental work 
has been carried out by this pyrometer sub-committee 
with a view to determining what instruments and 
methods could be recommended for the purpose.t 
Early in its deliberations, the Committee decided that 
with the materials at present available, the problem 
could only be solved by the use of optical pyrometers. 
It proceeded, therefore, to study the precautions 
that must be taken to obtain as accurate results as 
possible under works conditions. The conditions in 
the steel foundry are very different to those of the 
laboratory. The observations must be taken quickly, 
the instruments should require the minimum of adjust- 
ment, must be easily usable and robust. The Com- 
mittee proceeded to examine the types of optical 
pyrometers in general use in steel works, and found 
that in Great Britain there were only two, the dis- 
appearing filament pyrometer$ and the Wanner 
polarising instrument. By the courtesy of Messrs. Thos. 
Firth and John Brown, Limited, it was arranged 
that simultaneous observations of the temperature of 
the metal in a ladle, or when being poured from the 
furnace into the ladle, or again from the ladle into the 
ingot mould, should be determined. The early 
observations showed serious discrepancies between 
the readings obtained with the various instruments, 
ind the need of careful standardisation was clearly 
indicated. By the courtesy of Mr. W. J. Todd, the 
instruments were then standardised in the pyrometric 
laboratory of Messrs. Hadfields before further observa- 
tions were made. Experience showed that the most 
satisfactory observations for the purpose of compari- 
son were those taken on the stream of metal issuing 
from the ladle. The observers operating the various 
pyrometers could be grouped round the mould and 

servations with several pyrometers taken simul- 
taneously. Every care was taken to ensure that during 


_™ Paper read before Sub-Section AG of the British 
\ssociation, at Aberdeen, on Thursday, September 6, 
1934 Abridged. 

“ Notes on Pyrometry from the Standpoint of 
Ferrous Metallurgy,” by W. H. Hatfield. * Pyrometers 
‘nd =Pyrometry—a General Discussion,” page 87. 
Faraday Society, 1917. 

See Section V, page 100. Fourth Report on the 
Het rogeneity of Steel Ingots. Special Report No. 2, 
‘932, of the [ron and Steel Institute. 

’ Originally suggested by Morse, and independently 
developed by Holborn and Kurlgaum in 1902. | 
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the readings the stream of metal was of circular cross- 
section and as free as possible from folds on the surface. 
The readings were also taken at moments when the 
fumes present were at a minimum. As a whole, the 
results obtained were concordant, but there were 
discrepancies amongst the observations which called 
for investigation. 

The light emitted by an incandescent surface is 
frequently polarised, and as the Wanner type of pyro- 
meter is a polarising instrument it was felt that some 
of the discrepancies (admittedly only small ones) 
obtained between the readings of the pyrometers 
when sighted on the stream of metal from different 
angles might be due to polarisation effects.* It was 
therefore decided to discontinue observations with these 
instruments and to concentrate on the disappearing- 
filament pyrometer. Discrepancies found in the 
readings given by these latter instruments required 
investigation especially when sister instruments 
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differed in their readings at 1,600 deg. C. by as much as 
20 deg. C. 

When comparatively low temperatures are measured 
by the disappearing-filament pyrometer it is possible 
to match the light from the filament against that from 
the hot body without the use of a mono-chromatic 
screen. For temperatures above 1,100 deg. C. it is 
imperative that a screen should be used so that the 
two bodies appear to be the same colour in order 
that a successful match may be obtained. It is not 
possible to run the filament of an incandescent lamp 
at a temperature higher than 1,500 deg. C. as it would 
deteriorate rapidly and the calibration values would 
soon become unreliable. When the temperature of 
the hot body which is being observed is above this 
temperature the light emitted must be reduced in 
intensity by a screen of neutral coloured glass so that 
for the highest temperature for which the pyrometer 
is calibrated the filament temperature is less than 
1,500 deg. C. As previously mentioned it is essential 
that the images of the two hot bodies should appear 
to be the same colour and unless the red filter used 
passes a narrow band of mono-chromatic light this 
condition cannot be strictly fulfilled. It is not possible 
to obtain a filter which passes pure mono-chromatic 
light, and if the two bodies are at widely different 
temperatures they will appear to be of slightly different 
colour even when seen through a red filter. Such being 
the case it is better to use as the neutral filter one 





* See “‘ Optical Pyrometry,” by C. W. Waidner and 
G. K. Burgess, Bulletin of the Bureau of Standards, 
vol. i, page 251, 1905, and page 109 of The Fourth | 
Report on the Heterogeneity of Steel Ingots. 
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which departs from neutrality sufficiently to counteract 
this difference in colour. 

To compare theoretically the effective colour of the 
lamp and the hot body it is necessary to combine the 
visibility curve of the eye, the transmission curve of 
the filters through which the light passes, and the 
emission curves of the two hot bodies. These curves, 
when combined, form a single curve which represents 
the response of the eye at different wavelengths; the 
filament and the hot body will have the same colour 
if this curve has the same shape for both of them 
over the working range of temperature. It is assumed 
that the emission curve for the body, the temperature 
of which is to be measured, is that of a black body 
at the same temperature. (In practice this assump- 
tion is fairly correct when the temperature of the 
interior of a furnace is being measured. It is not 
true in the case of a stream of molten metal in the 
open). The tungsten filament is not a black body, 
but approximately a grey one. Thus if the brightness 
of a tungsten filament at any wavelength is the same 
as that of a black body, then the temperature of the 
filament is a little higher than that of the black body 
and its colour is slightly different. 

When a match is made on the pyrometer, therefore, 
the filament is not at the same temperature as the 
hot black body, but at a little higher temperature, 
except in cases where a neutral absorption screen is 
placed in front of the hot body. 

For the measurement of molten iron and steel 
temperatures it was determined to establish a pyro- 
meter having a range of 1,200 deg. C. to 1,800 deg. C., 
and it is on this range that work has been concentrated. 
After some search for a “* mono-chromatic”’ filter, 
Chance’s ‘“‘ Selenium Red” was chosen as being the 
most suitable. When a certain thickness is used it 
only passes light of a wavelength longer than 0-64p, 
and since the response of the eye is negligible at wave- 
lengths above 0-72y the effective range of the filter 
becomes 0:64 to 0-72 over which range the eye is 
able to distinguish little difference in hue. 

The next problem was to find a suitable “ neutral ”’ 
filter. A particular thickness of Chance’s “ Special 
Are Screen ”’ was found to fulfil the required conditions 
perfectly. The thickness is made such that when the 
hot body is at 1,800 deg. C. the temperature of the 
filament is about 1,450 deg. C.; at the other end of 
the range the filament would be about 900 deg. C. 
when matched against a hot body at 1,100 deg. C. 
The fulfilment of the condition that the filament and 
the hot body shall appear the same colour is indicated 
by plotting curves (Figs. 1 and 2) showing the dis- 
tribution with wavelength of the response of the eye 
to light from the hot body and the filament, respect- 
ively, at temperatures at the two extremes of the 
scale. 

In Fig. 1, the full-line curve shows the response 
of the eye to light received from a hot body at 1,827 
deg. C. passing through a selected neutral filter and 
monochromatic red glass, while the dotted curve 
shows the response to light from an incandescent 
filament at 1,460 deg. C. when passing through selected 
monochromatic red glass. The conditions for the 
curves in Fig. 2 are exactly similar, except that the 
full line relates to a hot body at 1,127 deg. C., and the 
dotted curve to an incandescent filament at 938 deg. C. 

The response of the eye to the light from the hot 





body at any one wave-length S ty t. xX 
Where 
S a factor giving the sensitivity of the eye, as 
given by Bureau of Standards Scientific 
Paper No. 475, 1923. 


tr transmission factor of the selected red glass 
as determined spectro-photometrically. 

tn transmission factor of the “ neutral ”’ filter, 
as determined spectro-photometrically. 

C a factor giving the energy emitted from the 


hot body, assumed as a black body, the 
values being taken from a series of charts 
published by the Bureau of Standards, 
March, 1925. 

The response of the eye to the light from the filament 

at any one wavelength is = S x ty * ey, 

Where 

ef a factor giving the energy emitted from the 

filament ; this is taken as being that of 
a black body whose brightness at wave- 
length 0-66 » is equal to t, times that 
of the hot body matched with it. (The 
wavelength 0-66 uw is regarded as being 
the “effective wavelength "’ of the light 
passed by the red filter ; since we are here 
concerned only with the shape of the 
curves no appreciable difference would be 
made if the “ effective wavelength "’ were 
taken as 0-65 or 0-67 yw, for example). 

The data from which the values for e and ey are 

taken, are in such a form that the ordinates of the 

curves obtained for the response of the eye to the 





hot body, and to the filament, are not directly com- 
parable. This does not matter, as it is only the shape 
of the curves that is of interest, and the ordinates 


542 


in each case have been determined so that the maximum 
value is expressed as 100. In both figures the full- 
line curves indicate the spectral distribution of the 
response of the eye to the hot body when examined 
with the selected red glass and with the addition of the 
neutral filter. The dotted curves indicate the response 
to the light from the filament when examined with the 
red glass only. In both the case of the lower and 
higher temperatures it will be seen that the agreement 
between the two curves is extremely good: so good 
that it is difficult to see how they can be improved 
upon, 

For a special piece of work 
limited range of temperature it might be possible to 
select a theoretically more efficient filter, but it is 
doubtful whether the eye is sufficiently sensitive to 
the differences in hue in this region of wavelength, to 
appreciate the advantage of a more perfect filter. 

Atthe suggestion of Dr. F. H. Schofield, of the National 
Physical Laboratory, the magnification of the eye- 
piece of the telescope was increased from 1} to 4 times 
and this has been found to assist materially in the 
matching of the colour of the filament against that of 
the hot body. It was also found that a shield support- 
ing a red glass through which an observer could glance 
at the hot body with his unoccupied eye was useful. 
This glass can be obscured, if desired, with a movable 
shutter. 

As a result of this investigation, it has been found 
that the apparent temperature of a stream of molten 
metal from a ladle can be determined by two or three 
observers, using disappearing filament pyrometers, to 
a high degree of accuracy. In one experiment in which 
four observers were using separate instruments the 
greatest mean difference between the highest and 
lowest observations during a series of observations 
from the time of tipping into the ladle till 
the final casting operation was 10 deg. C. At the 
latter end of the experiment (when few fumes were 
present), the readings of the four instruments (with 
the exception of one reading) agreed to 6 deg. C. at 
temperatures ranging from 1,500 deg. C. to 1,400 
deg. C. Owing to the stream of molten metal from 
the ladle not being a true black body, the temperatures 
are admittedly only apparent ones, but are useful in 
enabling the steel maker to repeat conditions which 
have been successful in the past. 

The position, however, is not satisfactory. The 
repeating of the conditions of a pyrometer reading is 
the difficult factor ; lighting, freedom from fumes, &c., 
should, if possible, be the same in all the observations, 
and it is the difficulty of controlling these conditions 
that makes the steel manufacturer so anxious to obtain 
the temperature of his steel by a pyrometer immersed 
in it, 

A great many attempts have made to do 
this, but up to the present they have all failed. 
Dr. G. R, Fitterer, of the United States Bureau of Mines, 
Pittsburgh, has recently published a description of a 
pyrometer for the measurement of temperatures up to 
1,800 deg. C.* It consists of a silicon-carbide rod 
placed inside a carbon tube, the hot junction being 
made by fitting the silicon-carbide rod into a socket 
on the inside of the carbon tube. The two elements 
were not in contact at any other point. The cold 
junctions were made for both elements by means 
of water circulating through copper coils. The 
E.M.F. given by this thermo-couple is very large, 
approximately, 300 micro-volts per degree Centigrade, 
about thirty times that given by a platinum platinum. 
rhodium couple. The C-SiC gives remarkable con- 
stancy and reproductibility. Dr. Fritterer states that 
he has made two thermo-couples 8 ft. in length for 
use in steel plants, and that ‘* some very interesting 
data have already been obtained. Pig-iron tempera 
tures in the runner and open-hearth tapping tempera 
tures have been measured.” He also mentioned in the 
on his paper that he had made up 
ten couples and that their calibration values were 
reproduced within about 1 per cent., and that a given 
couple “reproduced its own calibration accurately 
after innumerable re-heatings to high temperatures.” 
Lieut. D. J. Martin mentioned that several C-Si couples 
had been used at the Waterdown Arsenal, and that the 
greatest difference in the calibration values did not 
exceed 10 deg. C. In this case removable carbon tips 
were fitted to the carbo. element, it being found that 
the tip dissolved away m the molten steel after two 
or three observations. Lr. Fitterer’s further work on 
the subject is awaited with great interest. 

In conclusion, I have to thank Mr. D. H. Follett of 
Messre. Adam, Hilger & Co. for the help given in 
enabling me to state the problem of the physical 
pyrometer in a fairly « manner, and for exam 
ining the optical characteristics of the various filters 
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* “A New Thermo-Couple for the Determination of 
Temperatures up to at least 1,800 deg. C., " by G. R 
Fitterer. American Institute of Mining and Metallurgical 
Engineers (Iron and Steel Division), vol. ev, page 290, 
February, 1933 
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INSTITUTION OF GAS ENGINEERS. 


Tuk Autumn Research Meeting of the Institution of 
Gas Engineers was held on Tuesday and Wednesday, 
November 6 and 7, in the Lecture Hall of the Institution 
of Mechanical Engineers, London, when the president, 
Mr. C. Valon Bennett, occupied the chair. 

After the transaction of formal business, Sir Francis 
Goodenough presented the annual report of the Gas 
Education Committee. This showed a further increase 
in the number of candidates at the examinations, 
and the reports of the examiners indicated that a 
higher standard was being maintained in most of the 
grades of the examinations. It was now suggested 
that specialist lectures on the utilisation of gas for 
large and small scale industrial purposes, should be 
arranged to supplement the work of the classes in the 
larger centres. A further desire was indicated that 
the gas undertakings should offer greater encourage- 
ment to their employees to take full advantage of the 
educational facilities afforded by the approved courses 
of instruction. Certain minor changes in the scheme 
were discussed and adopted. 

Eight diplomas in Gas Engineering (Manufacture) 
and one in Gas Engineering (Supply) were then pre- 
sented to the successful candidates by the President. 
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RESEARCH ORGANISATION. 


Mr. Frank P. Tarratt then submitted the Report 
of the General Research Committee, and Mr. Thomas 
Hardie detailed the arrangements made for the re- 
organisation of the entire scheme of control of research 
work. The report submitted was the last of the old 
organisation, and concerned the entire work conducted 
during the year, dealing with matters not the subject 
of separate reports, as well as those covered by the 
eight special reports prepared for special consideration. 
The new body intended to replace the General Research 
Committee is an Advisory Committee on Research, 
on which there are to be representatives of other 
organisations than the Institution, including the 
National Gas Council, the British Commercial Gas 
Association, and the Society of British Gas Industries. 
There will also be representatives of Government 
and university fuel research, as well as others, directly 
representative of the separate research organisations, 
together with the Livesey Professor of Coal Gas and 
Fuel Industries at Leeds University, Professor John W. 
Cobb. 

It was reported, in reference to the work of the Joint 
Lighting Committee, that a statement had been pre- 
pared on the performance of gas street lamps in different 
districts. The work was to be continued, with a view to 
securing further data on the depreciation of illumination 
due to dirt, ageing of light sources, and other factors 
occurring under service conditions. 

Apart from the sub-committees, on whose behalf 
special reports were to be presented, the other refer- 
ences in the report were to matters of a more or less 
routine character, dealing with calorimeters, 
holders, industrial gas, meters, underground 
and purifiers. 
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Coat Tar Ors as En@rne FveL. 

The first technical report submitted to the meeting 
* The Use of Coal Tar Oils in Internal- 
Combustion Engines,” prepared by Mr. H. M. Spiers 
and Dr. E. W. Smith. This contained an epitome of 
the experiences of sixteen experimental users of tar 
In mobile spark-ignition engines, suitable vapori- 
had to made in order that 
tar oil fuels could be used successfully. With these, 
castor oil had found to be the most valuable 
lubricant. The report stated that though the cost of 


such fuel was considerably less than was the case with 


was one on 


oils. 
sation arrangements be 


been 


petrol, there were a number of drawbacks to the use 
of the cheaper tar oils. More skilled attention was 
required on the part of drivers, and garage mechanics, 
than was the case with petrol. The mechanical troubles 
were increased with tar oils, as were also maintenance 
Several methods of tar oils in mobile 
engines had recently been introduced. In the Solex 
Bi-Fuel system, a large carburettor was used for the 
tar-oil fuel, and a smaller one for petrol. The capacity 
of the second was only great enough to allow for starting- 
up, idling and running at low speeds. This carburettor 
was controlled by hand, but the system of working 
of the tar oil unit was by an accelerator pedal, the 
depression of which cut the petrol carburettor out of 
action. In engines on this system, in place of the 
ordinary manifold, a special manifold was cast integrally 
with the exhaust pipe, and heated by the flow of ex- 
uses. It provided highly heated surfaces of 
for the fuel leaving the main carburettor, a 
moderately heated length of pipe, to induce further 
fogging by und and had ports 
irranged to take off from the coolest parts, so situated 
that directional was avoided. In the 
carburettor for tar oil, the choke area was the same as 


using 


costs. 
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warmth turbulence, 
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for petrol, but the main jet was naturally several sizes | 


[Nov. 16, 1934- 


larger, owing to the higher viscosity of the fuel oil 
A lost motion device ensured that when the throttk 
was opened, the petrol throttle was entirely shut, but 
was re-opened when the tar oil carburettor was put 
out of action, to meet the conditions of slow running. 
This practice necessitated the insertion of a second 
throttle between the hand-controlled petrol throttle 
and the induction pipe proper. In the variation 
of the system, to which has been given the name 
A.E.C.-Solex, the method of operating was modified 
by the incorporation of thermostatic control, change 
being made automatically from one fuel to the other, 
according to the temperature of the engine. 

In the Daimler system, the change-over from 
petrol to tar-oil was accomplished by an Invar steel 
rod, which moved with the expansion of the manifold, 
so that until the manifold is sufficiently hot, the engin 
runs on petrol. The Gas Light and Coke Company had 
developed a system in which a single carburettor was 
used and the change-over was effected by operating 
a three-way cock when the induction-pipe tem 
perature reached 230 deg. C. At first this was done 
by hand, but this practice was later superseded by a 
thermostatically-operated twin solenoid deriving current 
from the batteries of the vehicle. The power used was 
very small, as the kick-over was almost instantaneous. 
The Claudel heavy-oil atomiser had also been employed 


| This embodied, in a small appliance, separate float 


chambers for petrol and oil. That for petrol fed a 
slow-running jet, the mixture from which was supplied 
to the induction pipe immediately above the butterfly 
throttle valve and a change-over jet. Between these 
two, and entirely separate from the petrol passages, 
was the main oil jet. The vaporising feature took the 
form of a hot box included in the exhaust system. This 
supplied warm air to the main air intake of the car 
burettor, and contained an additional spiral-tube super- 
heater, from which air was led up inside the central 
tube of a diffuser. The upper end of the latter was 
somewhat restricted and was drilled with holes com- 
municating with the annular space surrounding it. Oil 
fuel was drawn up this annular space and heated by 
the hot tube. When it was drawn through the holes 
at the top of the tube, it met the stream of superheated 
air and vaporisation was completed. During the 
change-over, petrol from a jet used solely for that 
purpose entered and filled a well at the foot of two 
other annular spaces. When this was emptied the 
engine was run entirely on oil. This device was cheaper 
than the Solex equipment, and was regarded as superior 
to it in performance, though further work was still 
necessary to confirm this. In the Glasgow omnibuses 
only one carburettor was used for both oil and petrol, 
the change-over being effected by a three-way cock. 
From the carburettor the fuel passed to an exhaust- 
fired pre-heater before passing to the induction mani- 
fold. Leyland—Titan engines were used on omnibuses 
in Manchester without any modification to the induction 
or exhaust manifolds; the oil used, however, was 
merely a crude naphtha, having an initial boiling-point 
of 117 deg. C. 

The fuel used by the Belfast pioneers and many 
others was prepared from a light creosote. From this 
all, or nearly all, of the tar acids was removed, and 
benzole or naphtha added to keep the naphthalene 
contents in a state of solution when the fuel was 
subjected to a low temperature. 

Tar oils had been employed in A.E.C., Daimler, 
Dennis, Leyland and Morris vehicles, including lorries 
and omnibuses. They had also been tried out on a 
wide range of equipment ranging from tractors to 
motor-cycles. The alteration required for the applica 
tion necessitated an expenditure of from 401. to 60/. 
per vehicle for the Solex Bi-Fuel system, or 22/. for 
the Claudel heavy-oil atomiser, but the Glasgow scheme 
was carried out for 12/. per vehicle. It had to be 
recognised, however, that the supplies of tar oils were 
limited. The supplies available in the United Kingdom, 
without encroaching on other markets, was only 
fraction of the needs—70 million gallons a year out ot 
1,000 million gallons a year. The London Passenger 
Transport Board alone use 35 million gallons of fuel 
for their omnibuses every year. 

In engines using tar-oil, the customary compression 
ratios could be increased by making changes in the 
cylinder heads, to improve the efficiency and increas¢ 
* liveliness ” and acceleration of the engine, provided 
it was not carried to the point of introducing unsafe 
stresses. In some cases, though desirable, it was not 
found to be possible, because it would involve heavy) 
costs in stiffening up the crankshaft and increasing the 
journal diameters. 

The main advantages of tar oils were low first « 
and home production. Some users had reported 4 
much greater mileage per gallon than with petrol, 
even when allowance was made for the starting and 
idle-running fuel. In one case this amounted to 50 per 
cent., but it was generally of the order of 10 to 15 per 
cent. In the Edinburgh Corporation omnibuses the 
gain would about 8,000/. per annum. In 
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instances maintenance costs had increased, and the 
gains in fuel costs had been to a certain extent off-set. 
A peculiar experience, encountered with Leyland 
engines, was that the results with six-cylinder engines 
were not so good as with four-cylinder units. This 
was thought to be due to the difficulty of getting good 
distribution to the two outside cylinders from the large 
induction manifold. One of the disadvantages in the 
use of tar oils in mobile spark-ignition engines was 
that there was a pronounced odour of creosote in the 
exhaust ; but when the engine was running at maxi- 
mum economy very little of the highly-poisonous carbon 
monoxide was discharged. Sludge formed if ordinary 
mineral lubricating oils were used, but did not occur 
with castor oil. The time of running, after which 
decarbonisation became necessary, depended upon the 
carbon residues of the fuel, and varied widely with the 
different users. In one case it was necessary after 
3,000 hours to 4,000 hours, when the carbon residue 
was 0-03 per cent.; in others, it was possible to run 
20,000 miles before any decarbonisation was necessary. 
Certain mechanical troubles were experienced, such as 
gumming of plugs and valves, sooting on the plugs, 
overheating and abnormal wear. These were not, 
however, general, many users reporting immunity from 
some, or all. Reference was made to the liability to 
fracture of the special manifolds employed with some 
six-cylinder engines using the Solex Bi-Fuel system. 
In one case an attempt had been made to overcome the 
difficulty by the use of a Nicrosilal manifold. The 
figures provided by the Belfast Omnibus Company 
showed 50 per cent. increase in the wear, as compared 
with that with petrol, for cylinders, timing chains, 
timing gear and gudgeon-pin and 10 per cent. for big 
end bearings and journals. Tar-oil was also reported 
by the same authority to have a very deteriorating 
effect on all brass and copper components. It was 
also stated that this undertaking had experienced con- 
siderable frothing of the fuel, through the standard 
autovac operation resulting in an enormous amount 
of fuel vapour being drawn into the induction pipe at 
the change-over period of the autovac atmospheric 
valve. Water contamination of the fuel had also 
caused trouble in Belfast, but neither of these experi- 
ences was reported by any other user. While some 
investigators reported higher maintenance costs for 
tar oils, as compared with petrol, the Belfast Gas 
Department stated their experience as a saving of 
15 to 25 per cent. 

Che general opinions of users proved to be very 
varied. The Belfast Omnibus Company proclaimed its 
view in a definite “* No,” in answer to the query: “ Is | 
general experience satisfactory or otherwise 2?” while 
the Belfast Gas Department replied: ‘‘ On the whole, 
ves.” In Glasgow, Cardiff, Lancashire, “‘ mixed with 
petrol, giving fairly good service” ; Edinburgh, York- 
shire, “on certain wagons”’; and in Newcastle, with 
one of their two units, the use of tar oil was found to 
be satisfactory. Messrs. John Mowlem and Company, | 
Limited, reported the change as in every way bene- | 
ficial, and the London and.Southern Counties Transport 
‘ ompany, Limited, referred to it as excellent on four- | 
* linder engines. Messrs. Low Temperature Carbonisa- 

on, 








Fig. 3. 
‘Cin a 


—_,-—_— 



































4 
| a A 4 ‘ re | 
Z i = | 
 A...Induction Motor 
__ B...Auto-synchronous Motor __| 
with irene see —— ao 
C...Auto-s hronous Motor 
with AutomaticCompounding | 
D...Induction Motor with | 
hase 


Bs one ce on dt 


e Va FL. i) 
B.H.P. Load . 


ENGINEERING ” 
































(4709.¢.) 


factory, and indeed, were disappointed with the results 
obtained. In Manchester, the work had been sus- 
pended because of the objectionable nature of the 
exhaust. Although the prospects for the use of tar oils 
as fuel for mobile engines seemed to afford great 
promise, realisations had not been so good as anti- 
cipated. General use was impossible, unless large 
quantities of the fuel were everywhere available, and 
of uniform characteristics, coupled with large demand 
for the special engines necessary. The London Pas- 
senger Transport Board early formed the opinion that 
the use of tar oil for their large fleet was not 
warranted, 

Only a few cases of the use of tar oil with stationary 
engines of the spark-ignition type were cited, and 
in every case with success. r. J. D. Smith, the 
Engineer and Manager of the Belfast Corporation Gas 
Department, reported that he could not speak too 
highly of the success obtained with creosote fuel, 
from the standpoint of economy and low maintenance 
charges, as the result of experiences on experimental 
running with a converted National gas engine. This 
had a Ford variable-jet carburettor and the compres- 
sion ratio of the engine was raised to 8to1. Mr. H. H. 
Thomas, of the Chemical Department of the Liverpool 
Gas Company, reported that a converted Armstrong- 
Whitworth petrol engine, together with the converted 
National gas engine, showed fuel costs of Ils. lld. a 
week for creosote fuel, as compared with 14s. for petrol. 
In a 10-h.p. Crossley engine, normally started on petrol 
and run on paraffin, experience showed that seven 
gallons of creosote oil replaced ten gallons of paraffin. 
The running experiences with these engines was 
satisfactory, and such as to warrant the change. 

For high-speed compression-ignition engines, a 
number of proposals had been made. These mainly 
concerned the lowering of the spontaneous ignition tem- 
perature. Hartner-Seberich and Horn had found that 
iron pentacarbony] was a very efficient agent in bringing 
this about, while ozone had recently been found by 
Mr. D. B. Brooks to be an effective knock inducer, 
and he proposed to investigate its application in con- 
nection with Dieselengines. Broche proposed the use of 
a catalyst chamber, in front of the compression chamber, 


Limited, found its experience not very satis-| with catalysts which had been found to reduce the | of 50 h.p. and upwards, is given in Fig. 1. As will be 
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ignition temperatures of tar oils considerably. This 
was now being investigated commercially by Messrs. 
Gewerkshaft Matthias Stinnes, in co-operation with 
the Messrs. Biissing N.A.G., of Brunswick. Only 
bench tests had so far been carried out, but road tests 
with Diesel-engined lorries and *buses were shortly 
to be commenced. Professor Nigel, in an address to 
the Engineers’ German Circle, in 1933, mentioned that 
a shock surface consisting of a metal sphere } in. dia- 
meter, situated about one inch from the admission 
orifice, caused the oil spray to assume an umbrella- 
shaped form. He regarded this as particularly suitable 
for tar oils. Experiments with low-temperature 
carbonisation tar oils in a Diesel engine, by the Fuel 
Research Board, had shown that the engine could 
not be run with more than 40 per cent. tar oil mixed 
with the shale oil normally used, owing to heavy 
detonation. With an improved nozzle in the fuel 
valve, the percentage of tar oil was increased to 80 per 
cent., but erratic running, high maximum pressure, 
and heavy detonation occurred. Atomisation was 
improved by modification of the atomiser ring, and 
eventually it was possible to run satisfactorily at full 
load with 100 per cent. tar oil, with a reasonable 
fuel consumption and normal blast pressure. Starting 
on tar oil presented no difficulties. Messrs. Dunn 
Brothers’ Successors, Limited, had had experience 
with tar oils on compression-ignition engines of both 
the stationary and mobile types. In the case of a 
Foden-Gardner lorry, the mileage run from April to 
December, 1933, was 40,000. Direct injection of the 
oil was employed. Though the engine performance 
was good, abnormal wear occurred in the cylinders 
and the maintenance costs were high. The general 
experience was reported as being unsatisfactory. 
Attempts made by the Beardmore Company to run a 
high-speed Diesel engine on tar oil, showed that it 
could be done with 80 per cent. tar oil and 20 per cent. 
standard Shell-Mex Diesel fuel oil, the latter being 
added to give the fuel certain lubricating qualities, 
because tar oils alone gave rise to trouble with the 
fuel pumps. The fuel consumption was 8 per cent. 
more than with straight Shell-Mex fuel, the exhaust 
gases were similar, and while slight misfiring occurred 
during starting up from cold, regular action followed 
in a few minutes. Lately, the fuel pumps had been 
improved to get over the earlier trouble. 
(T'o be continued.) 








THE CROMPTON PHASE ADVANCER. 


Untit recently, the main contribution of Messrs, 
Crompton Parkinson, Limited, Bush House, London. 
W.C.2, to the problem of power factor correction has 
been their auto-synchronous motor. Within the last 
year or so, however, they have paid a good deal of 
attention to the development of a phase advancer, 
and this machine, which has now been on the market 
for some months, is claimed to give good commutation 
and to be free from the disadvantage of not correcting 
the power factor on light loads. 

A view of one of these machines, which are made in 
sizes suitable for applying to motors with outputs 
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seen, they are of the end-shield type and in mechanical 
design are very similar to one of the firm's standard 
direct-current motors. They can be driven, as in this 
case, by a separate motor mounted on the same bed- 
plate, or from the main motor shaft or a countershaft 
by belting. They are connected to the slip rings of 
the motor whose power factor it is desired to correct, 
so that the voltages generated by them advance the 
phase of the rotor current of the main motor and thus 
the phase of the stator current of the latter. This 
operation is unaffected by changes in load or by norma] 


speed variations. The phase advancer is, therefore, 


specially suitable in connection with the driving of 
rolling mills, hoists, stamp and other similar machines. 

The stator frame of the machine consists of an 
iron casting with integrally cast ribbed feet. The 
stator cores, which are built up inside this frame, 
consist of high-permeability stampings, which are 
finished so that they are free from burrs and are care 
fully insulated. They incorporate large air passages 
to ensure efficient ventilation. The windings, which 
are arranged to give the same amount of correction 
whatever the load, are insulated to withstand the 


British Standard high-voltage test, and special attention 
has been paid to the insulation between individual 
Generally speaking, the 
material used for this purpose, but where damp or 
vid ire likely to be 
be rendered damp-proof or covered with acid-resisting 
cement 


conductors, micanite 


is 


fumes present, the windings can 
rhe armature core is built up of stampings 
of the same quality, which are keyed direct to the shaft. 
rhis shaft also carries a fan in the case of the screen 
protected, drip-proof machines and single-pipe venti 
lated machines. The commutator is built up of hard 
drawn copper segments, which are insulated from each 
other by micanite separators and are tightened under 
hydraulic 
rings. 


pressure between mica-insulated steel cone 
At least two brushes are provided at each 
collecting point and these are carried in a separate 
compartment of a rigid box-type holder. The mag- 
netic system is such that the commutation is equal 
to that of a direct-current The current is 
transmitted to the on the of the 


machine by flexible copper cable and insulated leads. 


machine 
terminal box side 
Che sockets by which connection is made to the external 
circuit fitted with locked bosses, so as to facilitate 
joining up and to eliminate the risk of short-circuits in 
the box. 


are 


started in the 
ordinary way and when up to speed the advancer is 
connected in circuit by throwing a change-over switch. 


\s regards operation, the motor is 


Generally speaking, improvement in the power factor 
subsequently takes place automatically, but if it is 
necessary for the amount of leading kilovolt-amperes 
to be varied to time, an ordinary hand 
operated regulator can be connected in the windings of 
the advancer. The characteristic of 
induction motor, an induction motor with a phase 
advancer designed to work at unity power factor, and 


from time 


curves » plain 


of auto-synchronous motor with constant excitation 
and with automatic compounding, respectively, are 
given in Fig. 2 Chese indicate the improved perfor- 
mance of the two power factor correcting machines. 


The curves in Fig. 3 « ompare the self-regulating charac- 
teristics of the Crompton phase advancer with those of 
It will be seen that in the case of the 
shunt phase advancer the amount of correction is zero 


older designs. 


when the machine is supplying a 20 per cent. mechanical 


overload and that in the case of the series phase 
advancet the amount of correction falls to zero as 
the mechanical output is reduced. In the Crompton 


the correction substantially 
of the power output, varying by only 


between light and full load. 


machine, is independent 


lo per cent. 


THE LOWER YIELD POINT IN 
MILD STEEL.* 

Proressor B. P. Haroun, D.Sc. 
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Ap; lication of the Lower Yield Point in Design of 
Welded Penstocks.—The design of large high pressure 
pipes for penstocks in water-power development is 
undertaken with extreme care bec ause, on the one 


hand, damages arising from breakdown may be sudden 
and and on the other hand, the cost of the 
penstocks, being commonly the largest single item in 
the capital outlay on development, must be cut down 
to the minimum to It 
fortunate, therefore two circumstances combine 
to facilitate design in reliable manner: (1) Recent 
in hydraulics have it to 
with and in an early 
stage in design, the extreme rise and fall of pressure 
that will be caused by surging under specified calamity 
onditions, and (2) high-pressure pipes are constructed 
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of a mild quality of steel, suitable for mechanical 
welding with water-gas heating, which exhibits the 
lower yield point clearly and develops considerable 
plastic strain before cracking. 

It is proposed to refer to part of a notable investiga- 
tion undertaken by the Brazilian Traction, Light and 
Power Company, Limited, in connection with the designs 
of penstocks for an extension of the Serra station of the 


Sio Paulo Tramway, Light and Power Company, which | 


station has an existing capacity of 100,000 h.p. with 
2,380 ft. head, and an ultimate capacity of 700,000 h.p. 
with pumped storage. In the course of this investi- 
gation, of which many particulars are given in a paper 
contributed in 1933 by A. W. K. Billings, O. H. 


Dodkin, F. Knapp and A. Santos Jr. to the “Symposium | 


on Water-hammer”’ of the Chicago meeting of the 
American Society of Mechanical Engineers, four distinct 
stages can be recognised as follows :—(1) Records of 
breakdowns in other plants were analysed in detail to 
ascertain the causes and conditions, so that a definite 
specification could be drafted for “ calamity conditions ” 
of surging; (2) the theory of surging was extended and 
applied in a novel manner to ascertain how to minimise 
the weight of steel required, with any specified factor 
of safety, to withstand the abnormal pressure con- 
ditions that arise in calamity surging; (3) a specification 
for an over-pressure test was drawn up in such a way 
that the steady action of the test pressure would 
be at least as severe in its effect on the metal as the 


fluctuating pressures anti ipated under calamity 


conditions of surging: and (4) full-scale tests were 
carried out to study the process 

of gra ld 3 ailure, and 

f gradual yield und failure an _—— 
to ascertain factors of safety o- 


suitable for use in the design of 
plain and banded  mild-steel 
pipes required to withstand the 
static pressures specified for the 
over-pressure test onsite. It is 
proposed now to refer in detail 
only to this latter section of the 
investigation. 

In all, seven pipes of the same 
and internal diameter 
were pressure tested to yield 
and eventually to fracture in the 
Polytechnic Institute of 
Paulo. Water pressure 
applied in the annular space 
between the pipe and a special 
spool-shaped forging, the latter 
serving to ensure that the pipe 
under test should be free from | 
longitudinal pull or push as it [4 
would bein service if fitted close | 
to an expansion joint im a 300 Metres "Tl 
penstock. The pressures were 
measured by standardised gauges, 
and the expansions by means of 
large numbers of dial-gauges 
supported on a rigid frame 
erected clear of the pipe. In 
the of the banded pipes, 
the expansions of the rings and 
of the tube between the rings were measured independ- 
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ently. 
fracture, the expansions were measured by steel tapes. 
It is proposed to quote results for only one pair of 


pipes, a plain pipe and a banded pipe constructed from 
Fig. 8 shows how the plates were cut | 


the same plates 
to supply material for the two long pipes and also for 
control tests and for making shorter pieces of pipe 
that were afterwards cut up to provide material for 
further testing. Each pipe has two 
seams that were welded by mechanical hammer after 
water-gas heating The banded pipe, 1,350 mm. in 
internal diameter, was designed to stand a working 
head of 506 m., the specified basis of design being 
the provision of 3-4 nominal factor of safety reckoned 
on the ultimate tensile strength specified for the rolled 
plates and on the working stress calculated by means 


of the familiar formula that is strictly applicable only | 
The plain pipe was of the same | 


for very thin tubes. 
internal diameter and thickness (nominally 16 mm.) in 
and was identical except that it was not fitted with 
bands, 

The same diagram shows also the arrangement of 
the bands, and the mean values of the dimensions 
deduced from very large numbers of measurements. 
It should be observed that the tube-wall thickness 
varied appreciably viz., from 17-3 mm. to 14-8 mm., 
giving a mean value of 16-57 mm. 
has been taken as a in the calculations 
follow ; and as the variations appeared to be irregular 
and the expansions in the pressure tests were found 
to be uniformly distributed, it is believed that this use 
of the mean may be justified, at least in conjunction 
with an appropriate factor of safety. 

After welding, the tubes were annealed and rolled 
to circular profile, and the bands, turned to diameter 


basis 






— 6 


In the later stages of each test, from yield to | 


longitudinal | 


The latter value | 
that | 
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to fit, were lightly shrunk upon the black surface of 
the one tube. The two pipes were then subjected t 

| pressure tests at the makers’ works. In the case of th 

| plain pipe, the pressure used corresponded to 320-m 
head, and this produced no measurable permanent 
lexpansion. In the case of the banded pipe the pressur: 
| used was that corresponding to 760-m. head, and this 
| produced radial expansions of 3-6 mm. to 4-4 mm 
in different bands, followed by contractions of 3-1 mn 

}to 3-0 mm. on removal, leaving permanent increases 
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of diameter ranging from 0-5 mm. to 1-4 mm. The 
surfaces of the tube between the bands expanded 
14-3 mm. to 5-0 mm. and subsequently contracted 
3-6 mm. to 3-8 mm., leaving permanent changes of 
diameter of 0-7 mm. to 1-2 mm. Thus the tube and 
bands were left in the condition usually found in 
| practice, with indefinite residual stresses and strains 

caused by shrinking and by the makers’ test at 760 m. 
| Fig. 9 shows the results of the subsequent pressure 
tests at Séo Paulo. The curves for the two pipes are 
| plotted on the same vertical scale of pressure 1 
| standard meters; but the expansions are plotted to 
| different scales, as the banded pipe expanded less 
| 


before the tube eventually cracked between the bands. 
The maximum pressures reached in the two tests to 
destruction were 755 m. and 1,405 m. 

| The graphs are plotted from the mean readings 
for many dial-gauges arranged round a number ol 
sections in the mid-length of the pipes; but the results 
were nearly alike for all sections, and it is believed 
that the mean conveys the same impression as the 
graph for any one section. A single graph is given 
for the unbanded pipe, and for the banded, 
corresponding to the expansions of the bands and 
of the tube surface between the bands. Each graph 
comprises two branches and a discontinuity, becaust 
the tests were carried out in two stages, (1) up to 
and through the yield point, and (2) to fracture. 


Intervals of 97 and 88 days elapsed between the two 
the 


two 


| stages, and the discontinuity is attributed to 


plastic strain produced in the first stage having hardened 
during the interval in consequence of the well-know! 
action first described by Professor James Muir. It 
noted that the first branches of the graphs lead 
smoothly to the later parts of the second branche 
and it is not doubted that the graphs would have 
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continuous if the tests had not been interrupted. In 
the earlier stages of each test the expansions were 
measured not only during the application of the 
stated pressures but also after each pressure, in turn, 
had been reduced to 100 m. Traces of permanent 
strain were evident under the smallest pressures used, 
300 and 650 m., in the two cases; but the permanent 
expansion did not exceed 0-6 mm. in the plain pipe 
until the pressure reached 502 m. Rapid expansions 
occurred when the pressures were raised to 520 m. and 
1,020 m.; and, in the opinion of eye-witnesses, pres- 
sures of 515 m. and 1,015 m. can be accepted as 
recognisable yield-points of unmistakable importance. 

In view of the widely different character of the 
results observed above and below these limits, and 
the unimportance of the small permanent strains 
observed at smaller pressures, it is proposed to adopt 
these values as practical limits for comparison with 
figures calculated in terms of the lower yield-point-values 
of the steel. 

According to the “ductile” theory of calculation 
employed in preference to any based upon the hypothe- 
sis that the metal behaves elastically, one pictures the 
metal as yielding simultaneously in all parts of the 
tube in question. 

In the case of the unbanded tube, the exterior is 
regarded as yielding under circumferential tension 
equal to the lower yield point Y ; and the inner surface 
of the tube is regarded as yielding under the combined 
action of the pressure p and circumferential tension 
equal toY—p. As the tube is relatively thin, the mean 
value of the circumferential tension is Y—p/2. Apply- 
ing the principle of equilibrium, then 

p.D=2t(Y — }p) 
whence it follows that the pressure of the water is 


given by 
~{ 28 
p=¥ (Bip): 


This result is appreciably Jess than would be usually 
quoted, and for two reasons: (1) The lower yield point 
is less than the value commonly indicated by the 
drop of the beam, and (2) the term (D + ¢) is commonly 
replaced by D, the diameter of the inner surface of 
the tube, in the familiar formula that is applicable 
only for very thin tubes. It should be observed, 
further, that this method of calculation gives the 
pressure at which yield may be expected to spread in a 
rapid manner, as observed in the tests—not the lower 
pressure at which, in circumstances more ideal than can 
ever exist in practice, yield may be expected to start. 

In the case of the banded pipe, the corresponding 
estimate is made by taking account of the mutual 
pressure between the tube and the bands, denoted by 
Pc, acting on the contact surface. When the ring 
is yielding, 

Pe (D + 2t) = 2T (Y’ — 3 pre) 


and when the tube is yielding under, as well as between, 
the bands 
pD(L4+ J) — pe (D + 28) L = 241 (¥’ — bp) + 
2¢L(¥ — $ pe —3 Pp). 
Combining these two equations of equilibrium to 
eliminate pe and to find the water pressure p, the 
result is as follows 


2¢t L 2T 
mS a a 
. (Sea) (c33)(peeret 
The symbols used in these equations are defined 
in Fig. 8, and in the Table that follows, giving the 
designed and measured values for the two pipes tested :— 


“yi | Unit. |Designed.| Measured. 
: | 
Internal diameter D mm. 1,350 1,350-0 
Tube wall thickness t mm. 16 16-57 
Band thickness .. T mm. 34 38-4 
Band width , L mm. 104 106-5 
Distance between bands l mm. 136 134-0 
Lower yield-point values: 
Of steel in tube a Kg/em.2 2,223 -0 
Of steel in bands ; Y’ |Kg./em.2 2,040-0 


Although numerous tensile tests were carried out 
on the plates as rolled and after normalising, and 
on samples cut from short tubes, plain and banded, 
specially constructed to supply material for such 
control tests, some difficulty was experienced in 
deducing the probable lower yield-point values for 
the steel in the tubes. On account of the curvature 
of the tube walls, the samples cut from them were 
tested only in the longitudinal direction which, being 
the direction of rolling, gives values slightly higher 
than in the circumferential direction; and further, 
these pieces from the tube walls were tested for yield 
point only by the drop-of-beam method, supplemented 
with an extensometer to indicate when the permanent 
Strain reached 0-2 per cent. The lower yield points 
quoted above were, therefore, deduced by making 
two allowances, the values of the two being ascertained 
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by reference to the much more complete series of tests 
on the flat samples as rolled and as normalised. The 
mean of all the 0-2 per cent. and drop-of-beam values 
actually observed in the longitudinal pieces cut from 
the tubes was 2,314 .kg. per square centimetre, and 
from this a total allowance of nearly 4 per cent. was 
subtracted in obtaining the value Y = 2,223 kg. per 
square centimetre, as quoted. In the light of other 
tests on comparable steels, this reduction appears 
abnormally small, tending to make the corresponding 
estimates rather too high. 

Substituting the values for the unbanded pipe, the 
figures are 

2 x 16-57 

P™ 1,350 + 16-57 

kg. per square centimetre 
= 539 metres head, 

and in the case of the banded pipe, the higher pressure 
18 


x 2,223 kg. per sq. cm. = 53-9 


106-5 x 76-8 kg. 
= 53:9+ - ——— % $00 —* = 
p = 53°9+ 520-6x 1421-5 * em. 
kg. 
(53-9 + 48-8) —S: — (539 + 488) metres = 
cm, 


1,027 metres head. 


The corresponding values observed in the tests 
were 515 m. and 1,015 m. The discrepancy is 44 per 
cent. in the unbanded pipe and only 1} per cent. in 
the banded pipe, and it is possible that the greater 
discrepancy in the unbanded pipe may be due in 
some degree to greater uncertainty regarding the effec- 
tive value of the mean thickness. 








SIMULTANEOUS SHOT-FIRING 
IN MINES. 


As it has been established that firedamp explosions 
which result from shot-firing are often caused by the 
second, or subsequent shot of a series, the possibility 
of avoiding successive shots by firing simultaneously 
has been made the subject of investigation by the 
Sub-Committee on shot firing of the Explosives in 
Mines Research Committee.* 

Two accidents which occurred in South and West 
Yorkshire in 1930 and 1933, respectively, and were 
due to ignition of gas by the second and fourth shots 
in a series are quoted as examples. On another 
occasion, a deputy had fired one shot, and after con- 
necting up the second and making his statutory 
inspection, was walking back to couple on the exploder, 
when he heard a hissing sound from the direction of 
the face. After hesitating a while, he decided to 
investigate. He found that a small blower of gas 
had developed after his inspection, causing an accumula- 
tion of gas in the ripping. 

The chief objection to simultaneous shot-firing arises 
from the risk of undetected missfires and the dangers 
which arise therefrom. In coal mines the practice is 
prohibited in Great Britain, except in stone drifts and 
sinking pits, it having been assumed, apparently, that 
the firing of two or more shots together is more con- 
ducive to gas ignition than when the same shots are 
fired singly (i.e., collieries to which Part II of the 
Explosives in Coal Mines Order applies). 

In France, provided shots are fired electrically, 
there are no restrictions on simultaneous firing, and 
the practice is recommended by French mining engineers 
as tending to decrease the risk of firedamp explosions. 
Low-tension detonators and magneto exploders are 
used, the latter being fitted with explosion-proof cases 
to avoid danger from “ open-sparking,” and the 
duration of flow of current being limited to 0-05 second. 
Two single cables are used to avoid short circuiting. 

In Germany, simultaneous shot firing is permitted. 
In Belgium, it is prohibited in fiery mines except by 
special permission of the mines inspectorate, which 
may be granted on certain conditions. Low-tension 
detonators are used in series; the resistance of the 
detonators must not vary by more than 0-1 ohm. 

Methods of single shot-firing may, for comparison, 
be summarised as follows :—(a) Shot-holes can be 
drilled, charged and fired separately. (b) Shot-holes 
can all be drilled, and then each charged and fired 
separately. (c) Shot-holes can all be drilled and 
charged, and then each fired separately. In (a), 
apart from the considerable time required by this 
method, the conditions under which the shot-firer has 
to carry out his statutory examinations are usually 
less favourable with each succeeding shot. There is 
the risk of falls and the possibility that places previously 
accessible may be made inaccessible by the broken 
ground. In (b) there is a danger that a shot may 
cause undetected damage to one of the uncharged shot- 
holes. 

A disadvantage in (c) is that it is not always possible 
accurately to gauge to what extent the firing of one 





* Simultaneous Shot-Firing. Safety in Mines Research 
Board Paper No. 85. London: H.M. Stationery Office, 
Adastral House, Kingsway. Price 6d. net. 
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shot will affect the work apportioned to an adjacent 
shot. 

All such difficulties can be avoided by firing shots 
simultaneously, and only one examination for gas— 
under the most favourable conditions—is necessary 
before firing. Less time is required than with single- 
shot firing, and the risk of igniting gas liberated by 
a previous shot is eliminated. As the result of recent 
research, it has been shown that the risk of igniting 
firedamp by simultaneous shot-firing is not greater 
than in firing the same shots singly. Again, the 
assumption which has been put forward, that the firing 
of a number of shots simultaneously might increase 
risk due to falls, owing to the greater shock to the 
surrounding strata has not been borne out in practice. 
As regards the firing circuit, that used for series 
firing is only slightly more complicated than a single 
shot circuit, and no trouble has been experienced in 
this respect. 

In the experiments carried out it was found that 
low-tension detonators whose resistances do not usually 
vary beyond 0-9 ohm to 1-3 ohms are the best to meet 
the requirements of uniformity necessary to ensure 
good results in simultaneous shot-firing. 

Experiments were made to determine the amount 
of current necessary to fire low-tension detonators, 
both singly and when connected in series, and to find 
out whether greater care in the grading of their bridge- 
wire resistances would give greater regularity in firing. 
The minimum current required to fire one normal low- 
tension detonator (resistance 0-9 ohm to 1-3 ohms) 
was found to be 0-35 ampere to 0-40 ampere. When 
lower currents were first passed, beginning with 0-2 
ampere and increasing by increments of 0-025 ampere, 
the minimum current required to fire the detonators 
was 0-45 ampere to 0-55 ampere. 

Fifteen detonators (0-9 ohm to 1-3 ohms) were 
then connected in series, and a current of 0:35 ampere 
passed. Sometimes one and sometimes two detonators 
fired at each attempt, and detonators of low resistance 
fired as readily as those of higher resistance. After 
the eighth attempt to fire with 0-35 ampere, the current 
had to be increased to as much as 0-7 ampere, to fire 
the remaining one or two detonators. These experi- 
ments were repeated using progressively higher currents 
with each series of 15 detonators. The detonators 
which fired first had ‘resistances anywhere within the 
range of 0-9 ohm and 1-3 ohms; the resistance of the 
entire circuit averaged 24 ohms. 

With 10 detonators in series, progressively increasing 
currents, beginning with 0-45 ampere, were applied 
until all 10 fired. When detonators of mixed resistances 
were used, there was never any regular order of firing. 
It was not until the current applied reached 1-0 ampere 
that all 10 detonators could be fired at the first applica- 
tion. Detonators were then carefully graded to 
0-005 ohm. The minimum current required to fire 
the 10 was 1-0 ampere ; with lower currents missfires 
occurred. 

In experiments made with detonators bought at 
different times and mixed, the minimum current 
required to fire 10 was 1-1 ampere on each occasion. 
Detonators of like resistance required the same current 
as detonators varying between 0-9 ohm and 1-3 ohms 
resistance. The resistance of the circuit averaged 
16-5 ohms. Increased current with mixed batches is 
due to variation in cross section of the bridge wire 
employed. 

The conclusions to be drawn from these experiments 
are: (1) If sufficient current is employed, simultaneous 
shot-firing can be conducted without missfires occurring. 
(2) Careful electrical grading of bridge-wire resistances, 
closer than the commercial limits of 0-9 ohm to 1-3 
ohms is unnecessary. (3) When detonators obtained 
at different times are connected in series, the minimum 
current required to fire them is greater than usual, 
owing to the variation in cross section of the bridge 
wire employed in the manufacture of different batches 
of detonators. 

Sufficient current must be available in firing a series 
of detonators if missfires are to be avoided ; the passing 
of low current previous to the maximum current might 
lead to the firing of a part of the series, and thus 
breaking the circuit before the maximum current was 
applied. Hence, any exploder dependent for its 
output on the rate at which a handle is turned is 
unsuitable, unless it is provided with some device 
which will only allow completion of the circuit when 
a certain pre-determined speed of rotation is obtained. 
This difficulty is overcome on the Continent by incor- 
porating clockwork motors, which run at constant speed, 
in the exploders. Another problem is the supply of 
adequate current without the risk of producing a spark 
that could ignite firedamp. In this connection an 
undesirable feature of the magneto type of exploder is 
its comparatively high inductance, which makes 
possible the production of a spark capable of igniting 
firedamp. The approved battery exploder has the 
advantage that the circuit is non-inductive, and is 
therefore inherently safe, but the practical limit to the 
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energy available from such an exploder should be such 
that it would not be likely to prove dangerous on a 
prolonged short circuit. Approved battery exploders, 
capable of providing enough current for the safe firing 
of at least four low-tension detonators in series, are 
at present available in this country, and similar 
exploders capable of firing a larger number of shots 
with certainty and safety can be constructed. 

Practical experience bears out the conclusions put 
forward. In a naked-light mine, approved dry- 
battery exploders were used for the firing of all the 
ripping Low-tension detonators with fuse- 
head resistances graded between 1-0 ohm and I-l 
ohms and with 72-in. copper leads were employed. 
The nature of the work required two, three and some- 
times four shots to blast the ripping. During eight 
months’ work, over 6,000 shots were fired and there 


shots. 


were no missfires 
tory, the drop in voltage of the cells after three months’ 
use being only 0-5 volt. A 22-in. seam is worked at 
this mine, the workings are wet, and the conditions in 
are more than in average 


general severe 


practice. 








THE LOEFFLER SYSTEM OF STEAM 
PRODUCTION.* 
By A. RSM. 


Tue knowledge that, in. spite of the considerable 


S. McEwen, 


progress which has been made in the practice of steam | 


and combustion engineering, a relatively low efficiency 
being secured in the conversion of the available 
heat units in fuel into power, acts as a persistent driving 
force towards the realisation of a greater efficiency. 
Efficiency is, however, not the only consideration, and 
the very practical necessity for economy not only 
imposes a restraint on development, but is frequently 
responsible for the creation of technical problems which 
have to be solved simultaneously with any progressive 
step towards higher efficiencies. In this effort towards 
progress in securing higher efficiencies with economy, 
the metallurgist has helped materially, while pro- 
gressively greater demands are made upon him for 
to withstand conditions of even greater 


18 


materials 


severity. In the interests of economy, however, it is 
incumbent on the steam engineer to exhaust every 
possibility to reduce the severity of the conditions | 


before calling on the metallurgist to provide materials 
which may prove to be unnecessarily expensive. 

While the combustion engineer is constantly striving 
to obtain higher furnace temperatures in order to secure 
the benefit of 
quent with a higher heat head, the steam engineer, 


pursuing a definite course of development, provides | 


higher internal temperatures so that the result of both 
these efforts is to subject the material of heating 
surfaces to conditions of greater severity. The following 
account of the Loeffler system, its development and 
operation in commercial practice, will show how the 
new conditions have been effectively met 
making exceptional demands on the metallurgist. 

Many prominent engineers have expressed their 
views as to highest practical limits of steam tempera- 
ture and pressure under present-day conditions, and, 
while there is naturally some divergence of view, it 
seems to be most generally accepted that considerations 
of capital cost, maintenance 
make it unprofitable to employ for 
generation at pressures above 600 Ib. per square inch 
and temperatures above 800 deg. F. This conclusion 
is, of course, based on the assumption that water tube 
boilers would have to used for the generation of 
steam and ignores the more recent developments in 
turbine design, which latter have established in com- 
mercial practice the complete practicability of the use 
of pressures and temperatures such as are adopted in 
the Loeffler system. 

Before giving a description of the Loeffler system, 
and in order to appraise its economic possibilities, it 
will be helpful to note the theoretical increase in 
efficiency of power generation with steam under the 


steam 


be 


conditions as to temperature and pressure adopted in 
the Loeffler system as compared with those theoretically 
obtainable with steam under conditions of temperature 
and which, is has stated, are now 
generally in favour. 

The diagrams, charts and data (see annexed figure) 
that with a pressure of 590 Ib. per 


pressure been 


show steam at 


square inch, and a temperature of 842 deg. F., the} 


steam combustion per kilowatt generated is 11-7 per 
cent, greater than with steam at a pressure of 1,900 Ib 
per square inch and a temperature of 896 deg. F. 
preparing the diagrams for the purpose of comparison, 


it has been assumed that with the lower pressure 


there is 


but steam would be bled from the turbine in two 
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joint 


ot on 


Friday 


stages to heat the feed water to 302 deg. F. 
the Loeffler conditions of higher pressure, reheating is | 
adopted, and steam leaving the first stage of the turbine | 


is reheated 
537 deg. F. 
water, steam is withdrawn from the turbine in three 
stages, raising the temperature of the feed water to| to enable the following references to commercial appli- 
1392 deg. F. 


The exploders were entirely satisfac- | 


colliery 


a high rate of heat transmission conse- | 


without | 


charges and _ reliability | 
power | 


no economic advantage in interstage reheating, | 
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Under 


heat exchanger from 


by means of a 
For preheating the feed 


to 662 deg. F. 


This increased degree of preheating by 
means of bled steam is warranted by the higher boiling 
point of the water at the higher pressure. The boiling 
point of water at 590 Ib. pressure is 486 deg. F., whereas 


130 Atmos. 480 Deg. Cent. 
1K 






0-086 Kg. 


Phamal 
E ficiency 
O-75 


0-072 Kg. 75 
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substantial economy will be secured from commercial] 
operation. 

The essential principles of the Loeffler system are at 
this time well known throughout the engineering world, 
but for the benefit of those who may wish to have 
their memories refreshed, a brief description will serve 


cation to be better understood. The boiler consists of 
a radiant superheater, lining a combustion chamber, 
a convection superheater and a boiler drum placed in 
any convenient position outside the setting. A rotary 
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0-101 Kg. 
| 0-0827Kg: 
A 
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‘ed 32-6 KCal 
oKtai? SP . 
150 Ki 5 ' | 3 
(4730) 
Pressure 130 Atmos, 
Temp 480 deg. ( 
Kg K. Cal K. Cal. 
Weight per 
of “ Output. 
Steam Kg 
l 0-914 &4 76-8 
2 0-842 50 42-1 
; 0-770 56 43-1 
4 0-684 91 62-2 
MBA EE, 
Total 224-4 K. Cal, 
224-2 
Generator Output = 217-5 K. Cal, 
o-Y 


Consumption of Auxi- 


liaries 7 per cent. 
plus 3 per cent, for 
feed & Circ. Pump 10 per cent 21-8 


196 K. Cal 
Calories introduced 


allowing boiler effi- 726-203 


clency of 88 per cent 664 K. Cal. 
0-88 
Efficiency of whole 196 : 
> - 20-5 per cent. 
Plant G64 I 
Heat consumption in 860 ata 
Calories per kilowatt-hour 9-595 2,910 
Increased consumption of the low 3,250-2,910 
pressure plant > 910 100 


at 1,900 lb. pressure it is 623 deg. F. The comparison 
as made, allows for a higher power consumption for 
auxiliary plant with the Loeffler system. The feed 


| pump must, of necessity, owing to the higher pressure, 


require more power, and the steam circulating pump 


| has no place in the low or medium pressure system. 
| Actually, the reduced steam consumption and the 


reduced weight of fuel to be handled secure a reduction 
in the power required for auxiliaries other than those 
of the feed and steam circulating pumps; but for the 
purpose of this comparison an additional 3 per cent. of 
the power generated has been debited against the 
Loeffler system, being the extra power required for 
the feed and steam circulating pumps. 

For the calculations in the figure, the metric system 
has been used, and since the object is a simple com- 
parison, it is hoped that the use of this simpler system 
will be excused. The increase in efficiency as shown 
to be theoretically possible is of a substantial character, 
and as it can be obtained without being subject to a 


| debit for increased capital and other costs, an equally 











i 


——— 
9I- 





Pressure 





Temp 450 deg. ( 
Kg. K. Cal K. Cal 
Weight | . 
of | Out put 
Steam. &. 
1. 1 37 + 54 91 
2 0-9173 56 51-2 
3. | 0-8163 91 74:1 
| | i 
Total 216-3 K. Cal. 
216-3 
“ = 209 K. Cal. 
0-97 
7 per cent 14 
195 K. Cal 
796-150 - 
a 735 K. Cal. 
0-88 
195 o 
— 26-5 per cent 
735 
860 7 
= 3,250 
0-265 
11-7 per cent. 
pump circulates steam, withdrawn from the boiler 
drum, through the radiant and convection super- 


heaters up to a point at which a part of the steam 
passes to the steam main, while the remainder returns 
to the boiler drum wherein its superheat is utilised 
to evaporate more water, the amount to be evaporated 
being equivalent to that delivered to the steam main. 
An economiser and air heater are fitted. It will be 
observed that one outstanding feature of the system 
is that all the steam is generated in a drum not exposed 
to any external heat, while the remainder of the circuit 
which is exposed to external heat contains only dense, 
clean and dry steam. With the aid of this briet 





| description, the following technical and economic 
| considerations and advantages of the system may be 
| readily appreciated. Steam at a pressure of 1,900 Ib. 
per square inch has a specific volume of 0-21 ; whereas 
at a pressure of 600 lb. per square inch the specific 

volume is 0-76; the density at the higher pressure 1s 
| three and a half times greater than at the lower. It is 
i this low specific volume which makes it economicall) 


| 
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possible to circulate the steam by a _ pump. 
The successful achievement of the commercial 
generation of steam at high pressures and temperatures 
by the Loeffler system has been secured in virtue of 
four main characteristics of the system. Steam is the 
only medium for absorbing the heat which is liberated 
in the furnace, and this steam in a very dense condition 
is caused to flow through tubes at a velocity which 
ensures a small differential in temperature between 
that of the steam and the metal walls of the tubes ; 
this differential, which can be predetermined by calcu- 
lation, is such that the metal of the tubes of selected 
quality can suffer no deterioration. The velocity of the | 
steam is of the order of 65 ft. per second at maximum | 
capacity, and, under these conditions, over 40,000 | 
B.Th.U’s are transmitted per square foot of heating 
surface per hour through the surface of the radiant 


547 





_ERaIRES REN. 


gland; this gland is entirely effective and there is | considered necessary in present-day practice, but the 
nothing in its construction which has not been well | dryness of the steam leaving the drum established how 
established in normal practice. If saturated steam | groundless were the fears that water might be carried 
from the pump housing were allowed to pass through | over. Professor Josse made a number of carefully 
the gland, some condensation would occur, which | conducted steam calorimeter tests both on the steam 
would cause erosion of the fins of the labyrinth. To | leaving the drum and on that leaving the steam circu- 
obviate this, high pressure steam drawn from the /|lating pump. He found that the steam leaving the 
radiation superheater at a temperature of 770 deg. F. | steam circulating pump had, on an average, a heat 
enters and passes to the gland near the impeller; part | content of 4-5 B.Th.U. per pound higher than that 
is withdrawn at a pressure of about 190 lb. per square | of saturated steam at the same pressure. This amount 
inch, and is conducted to the steam inlet of the turbine | of superheating is approximately equivalent to the 
driving the pump. The remainder of the steam from | power absorbed by the pump, which latter would in 


the gland escapes at a little above atmospheric pressure | 
and is utilised for preheating the feed water. An | 
interesting feature of the design is that in order to | 
preserve the fine clearances in the labyrinth gland | 
against the influence of expansion, the pump housing | 


large part be transformed into heat of compression in 
the steam. This definitely established that the steam 
leaving the drum was dry. 

The circulating steam pump has a speed range from 
2,000 r.p.m. to 8,000 r.p.m., and is controlled by means 


superheater without any risk of overheating the metal. | is supported on the level of the centre line of the shaft. | of a small hand valve. The relation between the speed 


The entire absence of scale or deposit on the interior | 


One of the incidental functions of the pump, which | 


of the pump and the load can be reduced to a curve 


surfaces of the tubes ensures constant conditions for | nevertheless has a very definite value, is to remove by | for any given installation, and this relation can be 
heat transference ; no provision has to be made for a | centrifugal action any moisture which may be carried | quickly learnt by the operator. For purposes of steam 
progressively reduced rate of transference, as is the | over with the saturated steam leaving the evaporating | temperature control, the operator can, as occasion may 


case with a water-tube boiler, where the parewged 
allowable rate of transference must be that which is 


safe when the tubes are dirty and the boiler due for | to the drum, the pressure in the housing being greater | speed should be for normal conditions. 
There being an entire absence of | than that within the drum. The main purpose of the | it is found that this speed adjustment is so simply 


internal cleaning. 


drums. Ports provided at the periphery of the housing | 
collect such moisture, which automatically flows back | 


demand, adjust the speed above or below that estab- 
lished on the curve. He will know, however, what the 
In practice, 


water circulation problems, the disposition of the | pump, however, is to circulate steam at the desired | effected that automatic control, which obviously 


heating surface can be arranged with consideration | 
only for heat transmission. The tubes not being subject | 
to the necessity for internal cleaning, can be disposed | 
without regard to provision for cleaning. The high 
average rate of heat transmission which is actually 
obtained in practice, results in a material reduction in 
the area of heating surface which has to be provided 
for any given duty as compared with that required | 
for a normal water-tube boiler. This reduction in area 
more than balances any extra expense per square foot 
of heating surface involved, in providing for higher | 
pressures. In comparing modern Loeffler installations 
with modern water-tube boiler installations, it is found 
that the latter have from 40 per cent. to 50 per cent. | 
more pressure heating surface than the former. 


It is clear, from the abundant literature on the | 
subject, that with the generation of steam at higher | 
pressures and temperatures in water-tube boilers, the | 
greatest possible care has to be exercised in preparing | 
the feed water, for, owing to the unavoidable existence | 
of some salts in solution it is necessary to guard against | 
corrosion, formation of a non-conducting scale, and 
a tendency for salts in suspension in the steam to be 
carried over into the turbine. For practically every 
installation, the pre-treatment of feed water for new 
conditions of pressure and temperature presents a| 
problem which has to be solved independently, and it | 
frequently happens that considerable expense is | 
incurred, or even serious damage done to the boiler | 
before satisfactory conditions are established; even | 
then safety can only be ensured by constant watch- | 
fulness. It will be readily apparent that by the Loeffler | 
principle of steam generation, the condition of the | 
feed water becomes a matter of minor importance. | 
Thus it becomes possible with the Loeffler system to | 
obtain the economic advantages of high pressure and | 
high temperature steam applied to back pressure | 
turbines furnishing exhaust steam for industrial | 
process. In such cases, the make-up water may be | 
100 per cent., and this presents no difficulty. It is, 
of course, desirable to de-aerate the feed water and, 
where it is possible, it is preferable to subject the | 
feed water to chemical treatment in order to avoid 
unnecessary blow-down losses. The practicability of | 
operating the boiler with a high concentration of solids 
has been established by very carefully conducted and | 
complete tests. Thus a boiler has been operated over 
a long period supplied with feed water having a salt 
concentration of 0-8 deg. Baumé, which is equivalent | 
to 8,000 mg. per litre. Samples of steam were drawn 
from the super-heater and found to yield only 10 mg. | 
per litre of condensate. The salt concentration in the | 
water was then allowed to increase until it attained 
3-5 deg. Baumé; that is, a salt concentration of 35 | 
grammes per litre. The Loeffler boiler worked perfectly 
satisfactorily under these conditions, and after 2,000 
hours’ operation, some tubes were cut out for examina- 
tion and found to be entirely free from deposit. 

In practically every case in which the Loeffler | 
system is being examined for the first time, attention | 
is focussed on the steam circulating pump. Truly this 
is the heart of the system ; it is a thoroughly robust and 
reliable heart, not subject to failure. Its functions | 
are manifold and it has made possible the adoption 
ol a working steam temperature for turbines up to the 
imit which the metals used for construction are able 
to withstand. This result is a direct consequence of 
the means afforded by the pump to maintain a tem- | 
perature, uniform within very narrow limits, in spite 
of wide variations of load, combustion conditions, &c. 
The pump is quite simple in construction, consisting 
of a single impeller, which rotates within a heavy steel 
Housing. The impeller shaft is fitted with a labyrinth | 


velocity through the system and by variations in that | 
velocity to maintain a uniform fina] temperature of | 
steam for delivery to the turbine. The ability of the 
pump to secure this result by simple speed control 
may be readily understood when it is appreciated that 
a given quantity of heat transmitted through the | 
heating surface may be absorbed in a large quantity of | 
steam at a low temperature, or in a smaller quantity at | 
a higher temperature. The pump provides the means 
for varying the quantity at will, and instantly, so that 
it is possible to maintain a constant temperature at 
the expense of a variation in quantity. Variations in 
demand for total heat must ultimately be met by 
combustion control. Combustion control is of necessity, 
owing to the number of factors involved, somewhat 
slow, and the Loeffler boiler, in virtue of the steam | 
circulating pump, is much more quickly responsive to | 
variations in load than would be possible by combustion | 
control alone. The heat stored up in the metal of the | 
tubes may be made instantly available by an increased | 
velocity of steam, the tubes acting as a heat accumulator | 
which serves to compensate for lag in combustion 

control. In a water-tube boiler, an increased demand 

for steam does not result in an increased rate of circu- | 
lation of the water. 

The steam pump, notwithstanding the power required 
for its operation, is the source of a very real practical 
economy not fully appreciated when comparing | 
guaranteed test performances of Loeffler and water- | 
tube boiler systems. When testing a water-tube boiler | 
and turbine group, every effort is made to maintain | 
the average steam temperature as closely as possible | 
to that specified, but even then, in the majority of 
cases, the turbine manufacturers have to claim an 
allowance for the difference between the actual average 
temperature and that which was specified. In everyday 
operation this difference is usually greater, and over a 
period of a month’s operation the allowance for low 
temperature would be considerable. Since it is possible 
with the Loeffler system to operate continuously 
producing steam at the predetermined temperature, 
a high steam temperature may be adopted. It is not 
necessary to assume that under some extraordinary 
conditions the steam temperature may be higher than | 
that desired. For this reason alone, a steam tempera- 
ture may be adopted for the Loeffler system which is 
about 100 deg. F. higher than would be considered 
practicable with the ordinary system. The steam 
pump, therefore, effects its own economies, it more than 
pays for the power absorbed for its operation and for 
the capital charges which may be allocated to it. 
Expressed in another way, it may be said that if a 
device requiring as much power, and costing the same 
money, could be applied to a water-tube boiler system, 
and succeed equally in maintaining uniformity of | 
steam temperature, such a device would be a welcome 
extra in all such installations. 

The fact that for every pound of feed water supplied | 
to the boiler, about 3 lb. of steam are circulated, might 
prompt the fear that so much turbulence in the vaporiser | 





drums would result in a large amount of water being | 
carried out of the drums with the steam. Actually, 
however, this is not the case and may be readily under- 
stood when it is realised that, owing to the high pressure, 
the volume of the steam bubbles is relatively small, | 
while the even distribution of steam throughout the | 
drum serves to minimise turbulence. In proof of this 
may be cited an investigation made by Professor E. | 
Josse, of the Technical University, Berlin, at the | 
Caroline power station at Vitkovice.* This Loeffler | 
plant, which was installed some years ago, was more | 
liberally provided with drum capacity than would be | 


* See ENGINEERING, vol. exxxvii, page 722 (1934). 


could be so readily applied, is not regarded as being 
necessary or desirable. 

In the Loeffler system it is possible to adopt drums 
of less costly construction than is the case with water- 
tube boilers. The shell has not to be perforated for 
boiler tubes and therefore, the thickness of the wall 
can be less for a given pressure. The drums being 
outside the boiler setting may be placed in any con- 
venient position.. The reliability of the Loeffler system 
is reflected in the concessions which have already been 
granted in some countries in the regulations applying 
to feed pumps for steam boilers. The Loeffler boiler is 
practically independent of a continuous supply of feed 
water. So long as any water at all remains in the 
drum, there can be no danger from overheating. In 
the event of the supply of feed water ceasing entirely, 


| there is sufficient water in the drums to enable the 


plant to be operated for a period of from 7 minutes to 
10 minutes, and this provides ample time to check the 
rate of combustion or to put a reserve pump into 
operation. It is in recognition of this element of 
safety that the severity of the regulations referred to 
have been relaxed. 

In comparing the capital costs of complete power 
stations, taking in one case a low or medium pressure 
steam station, and the other high pressure under 
Loeffler conditions, so many factors are in favour of 
the Loeffler system that no additional capital charges 
need be involved. The reduction in consumption of 
steam per unit generated ; the reduction in fuel to be 
handled and consumed ; the reduced heating surface ; 
the smaller condensers; the lack of necessity for 
evaporators; the cheaper constructional work owing 
to reduced space occupied and position of boiler drums ; 
the smaller diameter of steam piping and smaller size 
of valves, fittings, &c.; these items serve to indicate, 
at least, that it is reasonably possible to secure the 
economical advantages of high pressure and high 
temperature steam without incurring increased capital 
charges. 

In the year 1923, Dr. Stephan Loeffler made known 
his proposals for the generation of steam at high pres- 
sures and temperatures, and in the year 1925 he was 
able to publish the results obtained from a trial plant 
embodying his system, which had been erected at the 
Vienna Locomotive Works. This first plant, which 
consisted of a Loeffler boiler fitted with a chain grate 
stoker, an economiser and an air heater, was of parti- 
cular interest, as the high pressure steam was used to 
operate a reciprocating steam engine of Dr. Stephan 
Loeffler’s design. The steam circulating pump was 
also of the reciprocating type. In later and larger 
plants, the reciprocating units gave place to turbines. 
In the same year Messrs. The Vitkovice Mines, Steel 
and Iron Works of Czechoslovakia, acquired a licence 
for the system and proceeded to build a boiler for their 
own works, having a capacity of 35,000 lb. of steam 
per hour. The results from this plant were so satis- 
factory that two further boilers, each of 100,000 Ib. 
per hour capacity, were installed, to be followed by 
two additional boilers, each having a capacity of 
150,000 lb, of steam per hour. 

In 1931, a most important stage in the development 
was reached, when the erection was commenced of the 
entirely new central power station of Trebovice (C.S.R.), 
and for which the Loeffler system was exclusively 


| adopted.* The growth in the capacity of the units has 


continued, and for the Thermal Technical Institute of 
Moscow two units have been installed, each having a 
capacity of over 300,000 Ib. of steam per hour. These 
boilers are intended to supply steam to a back-pressure 
turbine, but, although the boilers have been in operation 


* See pages 401 and 457 ante. 
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Fig. 1. 


since the early part of 1934, their output has been | 
utilised by passing the steam through a reducing valve ; | 
the boiler installation was completed and ready for use | 
well in advance of the remainder of the equipment. 
Reference has already been made to the application 
of Loeffler boilers when exhaust steam is used for heat 
ing purposes, and the demand for high-pressure boilers 
for such purposes will Industrial concerns 
such as chemical works, paper factories, and the like, 
heat for their processes both in the form of 
and power. Both may be derived from one 
source, but the proportion of the demand for each 
will vary in different factories, and, in individual 
factories the proportion may vary during each day, 
week or These variations have to be met by 
provisions which are well understood, but it is desirable 


Increase. 


require 
steam 


season 


that the proportion of power generated to the exhaust 
steam available should as nearly as possible meet the | 
average requirements, 

A problem of this character presented itself at the 
Hoechst Works of Messrs. The I.G. Dyestuffs Company, 
and after exhaustive investigation it was 
decided to instal three Loeffler boilers, each having a 
capacity of 70,000 Ib. to 100,000 Ib. of steam per hour, 
ata pressure of 1,800 Ib. per square inch and a tempera 
ture of 930 deg. F. This steam will supply a back- | 
pressure turbine exhausting at 
per square inch into the steam main, which supplies 


a most 


j 


a pressure of 225 Ib. 
steam at this pressure to the original back pressure 
back. | 


square inch for process purposes, | 


turbines; these turbines exhaust against a 


pressure of 55 |b. per 


By this arrangement an additional 7,000 kW may be 
obtained without any increase in the production of | 
exhaust steam. In this case the Loeffler boilers are 


The reasons 
boilers for the 
twofold First, | 


fired by means of travelling grate stokers 
of Loeffler 
team were 


which determined the choice 
generation of high-pressure 


the necessity for using 100 per cent. make-up for feed 
water, and secondly, the control of tem perature which 
the circulating steam pump of the system afforded for 


the 
all conditions of operation 


maintaining maXiniium steam tem pe rature under 


PROJECTION INSTRUMENT FOR 
LECTURE THEATRES. 


AN interesting projection apparatus which should | 


be very useful at meetings of technical institutions 
and also in educational work, is illustrated in Figs. 
1 to 3 annexed. This instrument ,which is manufac. | 
tured by Messrs. Carl Zeiss, of Jena, was briefly 
described in our notice of the Physical Society's 


Exhibition in 1933, but we are now able to illustrate 
and deal with it in greater detail. The purpose of, | 
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| from Figs. 2 and 3. It consists of a housing carrying 
|a 500-watt lamp in a removable casing at one end, 
as clearly shown in Fig. 2. Behind the lamp there is 
|a hemispherical reflection A (Fig. 3) and in front of it 
a condensing lens B. The beam from the latter 
passes through a water chamber C, which absorbs 
heat rays and at the same time has its walls so shaped 
that it acts as a second condensing lens, projecting 
a parallel beam on to the inclined mirror D. The beam 
then through the horizontal lens E to the 
| adjustable objective F, and on to the mirror G, which 
projects it on to the screen. The angle of this mirror 
can be adjusted in order to modify the final position 
of the image. The optic al system 18 so arranged that 
when the instrument is about 2 m. from the screen 
|the image dimensions are 2 m. by 2 m. At 3 m. the 
final projection is 3 m. by 3 m. The water chamber, 
which must be filled with distilled water, has a capacity 
of about 54 litres. It is filled from above, a cover 
being provided to prevent the entry of dust, as shown 


passes 


(@7o1.c.) 10” in Fig. 2, while an emptying cock is provided below. 
and method of using, the instrument will be best The sheet of plate glass H, which serves as a writing 
understood from Fig. 1. The upper part of the | table, is situated above the lens E and above it the 
apparatus consists of a table carrying a sheet of | Cellophane lies. The latter is wound on the two 


Ce llophane ‘ 


| This is illuminated from below and any formule | 


by the lecturer on the 
an enlarged scale, on to 
of the normal] black- 


written or sketches mad 
Cellophane are projected, on 


a screen, which takes th place 


board. The arrangement has the advantages that the 
speaker writes in a normal position in script of normal 
| size and does not require to turn his back to the 
audience in the process. Writing on a vertical black- | 


board is not easy for many speakers, while the fact 


that many of them continue their remarks while they 
are doing so and are facing the board frequently 
results in much that they are saying not being heard. 
The Cellophane is arranged in the form of a strip 
carried on rollers, so that it may be fed forward as 
the available space is filled \s it is usually not 
rubbed out, anything previously written may be 
| consulted, or, in the case of a discussion, a later 


speaker may refer in detail to something written by 
a former. With the blackboard method, the notes or 
sketches of early speakers have usually disappeared 
long before the end of the meeting. The arrangement 
has the further advantage that lantern slides may also 
be shown. This should be very convenient when three 
or four slides only are required. They are slipped 
below the Cellophane strip so that if necessary parti- 
cular features of the slides may be accentuated by 


marking the strip, or notes may be made apparently 
on them. 
The arrangement of the instrument will be clear 





which lies above a horizontal glass plate. | 


rollers, which can be seen in Figs. 2 and 3, and which 
are operated by milled knobs. The strip of Cellophane 
is 7}? in. wide and as the part in the field of vision is 
|of the same length, an area 73 
| : ‘ pa . 
hee which notes or sket« hes can be made. The area is 
large enough to permit two lantern slides to be 
exhibited, side by side, together, if it is desired, for 
instance, to compare the characteristics of two 
diagrams. The front part of the instrument table 
| forms a hand rest for the writer. It is provided with 
a board bringing the level up to that of the surface 
of the Ce llophane. The front of the board is provided 
with a metal edge, which serves as a horizontal bas 
line forming a guide by which the writer can make 
his notes so that they will appear horizontal in the 
The board slides in grooves, but is 
| prevented from slipping about in ordinary use by 
ja rubber pad mounted on its underside. For th 
| purpose of writing on the Cellophane, a special ink 
|termed Scribtol has been introduced. It can b 
|used in a fountain pen, and can be erased with a 
damp duster. Oil-crayons may also be used, and in 
| this case the notes can be wiped off with a dry rag 
|For making technical sketches, clearness and detail 
may be obtained by scratching the Cellophane surface 
with a steel graver. Ground glass may be used, if 
desired, in place of the Cellophane roll and may be 
written on by ordinary coloured pencils. A mixture 
of glycerine with 96 per cent. alcohol applied to the 
surface improves the transparency. 


18 


in. square is provided 


| final projection, 
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THE 


Tuis concluding part of our account of the Fifth 
Machine Tool and Engineering Exhibition at 
Olympia practically coincides with the end of the 
Exhibition itself, as it closes to-morrow, Novem- 
ber 24. Had not other aspects of engineering 
practice equal claims to space in these columns we 
would have liked to have extended the account to 
cover a number of other new machines. The 
omission of the names of some firms, then, does not 
mean that their displays contained nothing worth 
noticing. Possibly, if an opportunity occurs later 
of examining interesting machines not yet described, 
these may be dealt with on a future occasion. 
Some whole classes of accessory exhibits have, for 
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EXHIBITION.—IIL. 


| gate by hand, this movement returning the tools 


to the starting position. Quick approach and 
in-feed of the front tools is obtained by a slide 
operated by a hand lever, which, on being brought 
down to a catch, is held to a feed-stop position, 
giving accurate positioning of the tools in relation 
to the work. The rotation of the mandrel is started 
and stopped by a hand lever operating a self- 
adjusting dry clutch, which is driven by a constant- 
speed motor running at 2,800 r.p.m., enclosed in 
the base of the machine. Three speeds, viz., 3,300, 
2,800 and 2,300 r.p.m., are obtained by changing 
the vee-belt on the driving pulleys. The head- 
stock mandrel runs in precision roller bearings 


the same reason, had to be omitted, thus, there are | in an oil bath, and the tailstock barrel is provided 


work, feeds in to the required depth, and the 
traverse motion commences, Simultaneously the 
back slide rapidly approaches the worl. and feeds 
in facing, while a third slide provided can be used 
for any other operation required. When the 
operations are completed the slides all rapidly 
return, the machine stops, and the supply of coolant 
is cut off, the machine then being ready for the 
removal of the work and the insertion of another 
piece. The machine is of the semi-hydraulic type. 
all feeds and cutting motions being mechanical, and 
all rapid returns, clearances and approaches being 
hydraulically operated. A constant-speed circular 
cam actuates the feed movements of the slides 
These slides are fitted with wedge-shaped cams. 
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Hiau-SPEED PropvucTion LATHE; 


Messrs, DruMMOND 


BrotHers, LIMITED. 


comprehensive displays of grinding wheels; some 
heat-treatment furnaces ; three or four exhibits of 
welding appliances; and stands devoted to small 
tools and parts, belting, packing, lubricating oils 
and so forth. 

Resuming our account of individual machines, 
a fully representative range of their Maxicut 
lathes and other production tools is being exhibited 
by Messrs. Drummond Brothers, Limited, Ryde’s 
Hill, Guildford. One of these, known as the Skimax 
multi-tool high-speed hand lathe, is illustrated in 
Fig. 107, annexed. It is intended for the pro- 
duction of large numbers of small parts that, when 
machined or skimmed for finishing with tungsten- 
carbide or similar tools, require so little time for the 
operation that one operator cannot attend to more 
than one machine. 


single hand lever. 
starts the quick approach of the facing tools and 


further movement through a gate engages the feed, | easy to handle, so that it can be operated by youthful 
which is automatic and is operated by worm gearing | or female labour. On placing the work in the lathe, 


and change wheels. The feed carries the lever with 
it and is cut out automatically at the completion 


of the job. The lever is then returned through the | 





| diameter. 
The action of the machine is | 
extremely simple; all operations, such as quick|is an automatic 
approach and quick return, are controlled by a} 
Putting this lever over first | 


with a ball-bearing inner shaft carrying the centre. 
The tailstock is of the quick-acting lever-operated 
type. The bed of the machine is in the form of a 





Fie. 108, 








Moutti-Toot Automatic LaTHE; MEssRs. 
DRUMMOND BroTHERS, LIMITED. 


which rotate the bars on which the tool slides are 
mounted, as will be clear on reference to Fig. 108 ; 
all inward movements of the tools are effected in 


double box casting, strongly braced, and designed | this way. The slides are held up to their work 
to give ample clearance for chips to fall into a| by the rams, and at the end of the cam curve the 


suds pan cast integral with it. A box formed in 
the bed contains the worm gearing, which runs in 
oil. The front slide has a long bearing on the bed, 
and is machined all over to take a standard cross 
slide or any other fitting required for a special 
purpose. The height of the centres of this machine 
is 6} in., and work 12 in. in length can be 
admitted between centres. The headstock mandrel 
has a hole 1 in. in diameter through it and the 
hole through the tailstock barrel is 4% in. in 


The machine illustrated in Fig. 108, on this page, 
multiple-tool Maxicut lathe 
forming part of Messrs. Drummond Brothers’ 
exhibit and capable of turning work 6 in. in diameter 
by 12 in. in length. It is claimed to be particularly 


the movement of a hand lever starts the rotation of 
the mandrel and an adjacent lever sets the slides in 








motion. The front slide rapidly advances to the 





ram quickly returns the slides beyond the extent 
of the cam movement so that a roller enters a 
slot and in this way the additional movement 
necessary to give ample tool clearance is obtained. 
On moving the lever to start a new cycle a ram 
moves the slide roller out of the slot, causing the 
quick approach of the tools, and places it in position 
at the commencing point of the cam. At the same 
time, the worm is engaged with the worm-wheel 
which causes the slides to move at the desired feeding 
speed, this being controlled by change gears driving 
the worm shaft. This mechanism, it will be noted, 
avoids the necessity for employing a large cam 
drum driven at two speeds by separate drives and 
clutches. It should also be mentioned that the 
amount of travel caused by the cam can be varied 
by means of two links which connect it to the lever 
moving the bar. In this way any desired travel 
from half to double that of the cam movement 
can be given to the bar, so that a total of three 
standard simple cams, which are easily removed 








































550 


ENGINEERING. 





[Nov. 23, 1934 





and replaced, will give all lengths of travel from the 
smallest to the full capacity of the machine. 

Either high-speed or low-speed headstocks are 
supplied for this machine. In the latter type, the 
mandrel is worm driven from a cross shaft running 
in ball bearings and driven by multiple-vee belts 
from a motor mounted as shown in Fig. 108. In 
the high-speed headstock the mandrel is driven by 
multiple-vee belts directly from the motor. The 
speeds available range from 60 r.p.m. to 1,000 r.p.m. 
The mandrel runs in special Timken taper-roller 
bearings. The tailstock, which carries the outer 
bearings for the slide bars, as will be clear from 
Fig. 108, is lever-actuated and lever-locked. It can 
be removed, if desired, and a slide substituted for 
boring operations, which can then be carried on 
simultaneously with facing and sliding. The motor 
is of the constant-speed type running continuously, 
the drive being transmitted through a hydraulically- 
operated multiple-dise clutch which is used for 
starting and stopping. 

Another of Messrs. Drummond Brothers’ exhibits 
is the Electraulic vertical hydraulic broaching 
machine illustrated by Fig. 109, on page 551. It 
is claimed for this machine that the number of 
working parts has been reduced to the minimum. 
Only one hydraulic pump is employed and it is 
controlled by a single valve. The pump is of the 
ram type having positively-seated valves, and for 
this reason, it is stated, the speed and power of the 
machine remains constant throughout the day. 
No external pressure pipes or joints are used, 
with the exception of the gauge connection, all 
interconnecting passages being formed in the pump 
block and base manifold. The gauge indicates 
the load on the broach and an adjustable relief 
valve is provided to prevent the broach from being 
overloaded. The maximum pull is 15 tons, the 
maximum stroke 48 in., and the maximum speed 
40 ft. per minute ; the speed, however, is infinitely 
variable in two stages, from 0 ft. to 15 ft. per minute 
and from 15 ft. to 40 ft. per minute. In operation, 
the broach is automatically gripped and released 
by the pulling head, and the attendant has only to 
thread the work over the end of the broach and 
operate the control lever. Afterwards the operation 
is automatic, the finished part being delivered down 
a chute and the machine left ready for the insertion 
of the next part. The operating cycle can be 
locked for any given speed and pressure, but a 
push-button enables the machine to be stopped 
instantly at any time; the pulling head may also 
be reversed at any point of the stroke by reversing 
the control lever. The machine is driven by a 
12}-h.p. motor running at 1,430 r.p.m. and directly 
coupled to the pump. 

The only other exhibit of Messrs, Drummond 
Brothers with which we can deal on this occasion is 
their Size-Max 6 in. by 19 in. plain hydraulic 
cylindrical grinder, a photograph of which is repro- 
duced in Fig. 110, on page 551. In this machine the 
bed is a box-form nickel-iron casting supported 
on three points and having power oil and coolant 
tanks cast in. The work-table guides on the bed 
are chilled and are formed with one vee and one 
flat surface lubricated from the main power-oil 
supply. The slide for the grinding-wheel head is 
also a box-form nickel-iron casting with chilled 
wearing surfaces and the base forms a reservoir 
from which oil is supplied to the wheel spindle 
by means of a pump driven from the spindle. 
The latter is of Nitralloy steel running in special 
bronze bearings, and is driven by multiple-vee 
belts from a constant-speed motor of 3 h.p., located 
on the wheel-head slide and completely enclosed 
by a cast-iron cover The spindle is arranged 
to reciprocate with a j-in. stroke for plunge-cut 
grinding, but the reciprocating motion can be 
disengaged when not required. The feed to the 
grinding-wheel head is transmitted through a worm 
and worm wheel to a rack and pinion, the depth 
of cut being controlled by a handwheel in which a 
patented form of feed dial is mcorporated. The 
automatic wheel feed is operated hydraulically by 
a small cylinder at the rear of the handwheel. This 
comes into action at each reversal of the table, 
or it can be made te operate at either end of the 
table travel. The feed can, however, be arranged 
to take place during or before reversal, or, by 











means of a time lag, it can be set to operate while | 
the table is at rest; the time lag is variable by | 


means of a needle valve. For plunge-cut grinding, 
an additional control is fitted so that the wheel can 
be brought to a point just clear of the work, at which 
point the fine feed, controlled by an adjustable 
needle valve, comes into operation. The feed 
then continues to a dead stop position when, by 
reversing the control lever, the wheel base is returned 
rapidly to the starting position. If required, an 
automatic sizing device can be arranged to operate 
the needle valve by means of a solenoid, so that the 
feed ceases and the wheel is allowed to cut itself 
out before being returned to the starting position. 
The action of reversing the control lever, above 


referred to, also breaks the circuit of the motor| 


are two groups of spindle speeds, with a total range 
of 30 r.p.m. to 610 r.p.m. Any speed in one of the 
groups can be instantly and automatically changed 
to a speed in the other group at any selected period 
in the working cycle. The ratio between the two 
speeds thus coupled is determined by an independent 
pair of change wheels and can be varied up to a 
maximum of 4 to 1 at the low and intermediate 
speeds and of 2 to 1 at the higher speeds. The 
facing slide, to the right of the machine in the 
illustration, has horizontal traverse only with a 
maximum of 5} in. ; the turning slide, to the left, has 
vertical traverse only, with a maximum of 8 in. 
Both slides are given feed motion by means of drum 
cams, the feed changes being obtained by change 
wheels. The total range is from 23 cuts to 400 cuts 


driving the work-head spindle and applies a brake. | pet inch, and any variation of feed ratio between the 
This motor is of the variable-speed direct-current turning and facing slides is obtained by changing the 
type and is incorporated in the work head. Power is | actuating cam for the latter. The full movement 
supplied to it by a Ward-Leonard generator located | of the slides can be used in view of the rapid traverse 
on the back of the machine base and driven by| motion. The auxiliary turning slide, seen at the 
the motor which drives the power-oil and coolant | back of the machine, has both vertical and horizontal 
pumps. The speed range provided is from 145 r.p.m. | traverse, and a stroke of 4 in. at any angle is obtain- 
to 500 r.p.m., without steps, the control being|@ble. The rectangular components can be con- 


obtained by hand through a rheostat. 
to the headstock face plate is by multiple-vee 
belts. 


Both the driving shaft and face plate are | 


mounted in ball and roller bearings, and a solenoid- | 
operated brake is fitted to the driving shaft, coming | 


into operation, as already mentioned, when the 
wheel-head returns to the starting position on the 
completion of the work. The power-oil supply 
for the hydraulic system is provided by a constant- 
volume rotary pump. 


in one direction. The speeds provided range from 


The drive | verted to either straight or former-operated motions 


if required, and the slide will cut either upwards or 
downwards. This slide may be either cam-operated 
or “ pusher-operated.” If the latter, it must, of 
course, finish at the same time as the slide doing the 
pushing. On the other hand, if cam-operated, it 
can be arranged to finish skim diameters or faces 
after the roughing slides have finished and with- 
drawn. This can be done at high speed and fine 


The table traverse is effected | feed by the use of the two-speed mechanism of the 


by duplex cylinders, each of which moves the table | 
/is commenced by depressing the “start” rapid 


spindle drive. The automatic cycle of the machine 


6 in. to 240 in. per minute and are obtained by | traverse button. This runs the tools up to the 
means of a control valve which governs the flow of | cutting point, and when they stop, the main motor 


oil from one cylinder to the other. The electrical 
control equipment is located on the swing cover 


is started, the feed coming into action. At the 
conclusion of the cutting stroke, the slides are 


of a cabinet cast in the machine base, being thus | returned by the rapid traverse motor and the spindle 
completely protected and also easily accessible.| is brought to rest by an automatic brake. The 
The main control panel carries contactor starters | spindle can be controlled by hand instead of auto- 


for the pump and wheel-head motors and a double- 
pole contactor controlling the work-head motor. 
The solenoids for operating the work-head brake, 
the fine feed control to the wheel-head, and a time 
lag used in conjunction with the work-sizing device 


| 
| 
| 
| 


are supplied from a transformer also mounted | 


on this panel. The thermal overload unit is fitted 
on the cabinet door so that it can be re-set, if neces- 
sary, without opening the cabinet. 

The chief exhibits of Messrs. Thomas Ryder and 


Son, Limited, Turner Bridge, Bolton, are two | 


vertical spindle machines. One of these is illustrated 
in Fig. 122, page 564, and is known as the No. 12 
“ Rydermatic” lathe. By turning the illustration 
round, so that the machine appears to lie on its 
back, the appositeness of the description “ lathe ” 
will be evident. Looked at in this position, there 


matically, by separate push buttons. Flood 
lubrication is employed throughout the machine, 
except for the spindle, auxiliary slide and turning 
cross slide, which are grease-gun lubricated. 

The other machine on Messrs. Ryder’s stand is a 
6-spindle vertical automatic chucking machine, of a 
smaller size and of modified construction to that 


| described in ENGINEERING, vol. cxxvi, page 325 


is a built-in headstock and drive at the left, a tail-, 


stock at the right, and front and rear saddles or 
slides. Here, however, the resemblance ends, for 
a third saddle is mounted in a position corresponding 
to that of the steady arm usually fitted to a large 
capstan lathe, whilst the motions are more largely 
automatic than in an ordinary lathe. We make 
this comparison in order to draw attention to the 
essential simplicity of the machine; the small floor 
space occupied by it will be obvious. Hereafter 
any references to position will be made to the illus- 
tration as its stands. The machine is arranged only 
for motor drive to the spindle, the main motor, of 
8/10 h.p., being contained in a compartment acces- 
sible from the rear of the machine. A separate 
motor is provided for the rapid traverse motions, 
whilst a third motor drives the centrifugal pump 
for the circulation of the cutting lubricant. All 
the switchgear is built into the machine and pro- 
tected by hinged doors. The pump motor is wired 
from the main motor, so that the lubricant flow 
ceases when the spindle stops. A separate cut-out 
switch is, however, fitted in order to run the spindle 
when setting tools, &c., without a supply of lubricant. 

The machine has a maximum swing of 15 in., and 
a length between centres of 16 im. By removing the 
tailstock, longer work can be accommodated, the 
available space above the chuck being 3 ft. and the 
spindle having a bore of 1 y in. in diameter. 


There | bolt is withdrawn. 


(1928). The machine now shown is illustrated in 
Fig. 123, page 564. By the adoption of built-in 
motors and electrical controls a compact and neat 
design has been achieved, and the swarf is easily 
disposed of. Other changes include the use of 
variable spindle speeds and feeds at each station, 
higher spindle speeds and greater safety of opera- 
tion. The machine is capable of handling work 
6 in. in diameter by 6 in. long or 8 in. in diameter 
by 3} in. long. There are six work-holding spindles 
carried on pre-loaded ball and roller bearings. Each 
spindle, with its bearings and housing, forms a com- 
plete unit which can be independently withdrawn. 
One of the spindles forms the loading station, the 
work being done on the remaining five by means of 
five separate vertical turning slides on the central 
column and two facing slides having horizontal 
traverse mounted on saddles on the machine base. 
Each of these slides is sufficiently wide to cover two 
spindles. 

The machine is arranged for motor drive only. 
The main motor, of 12/14 h.p., drives the spindles 
through a worm and wheel to a gear box containing 
removable change wheels for the various speeds and 
feeds. There is also a choice of three speeds avail- 
abk at each spindle, with a high to low ratio of 
2 to 1. The spindle speeds have a total range 0! 
50 r.p.m. to 1,500 r.p.m. The feed motion of all 
the slides is derived from drum cams and ranges 
from 17-5 cuts to 320 cuts per inch. A choice of 
two feed rates is available for the turning slides, ana 
the feed of the facing slides can also be varied by 
cam changes. The rapid traverse is effected by 
a separate motor. An independent motor ' 
employed for indexing, and electrical and mecli 
anical interlocks prevent any indexing movement 
of the spindle carrier taking place until the locating 
Further, the operating cyc! 








am ao 


im tout 














Nov. 23, 1934.] 





ENGINEERING. 





551 














THE MACHINE TOOL AND ENGINEERING EXHIBITION. 




















Fre. 109. VerticaL ELectro-Hyprav.Lic BRoacHING 
Macutne; Messrs. DrumMonpD Brortuers, LIMITED. 


cannot continue until the bolt is in position after 
indexing. All control levers and push buttons are 
duplicated at the front and rearofthe machine. The 
main control position provides push-button control 
for “start,” “inch,” “rapid traverse,” “ index” 
and “ repeat cycle.” Duplicate “stop” levers are 
provided for emergency stops, and an illuminated 
panel informs the operator when the “‘ repeat cycle ” 
button has been pushed. Unless this has been done 
the machine stops automatically after the slides 
have been withdrawn, and removal of the finished 
work and re-loading can be done. Should the panel 
be illuminated, however, the operator knows that 
there is probably no time to re-load and is thus 
protected. 

The display of Messrs. E. H. Jones (Machine 
Tools), Limited, Baldwin-terrace, Wharf-road, Isling- 
ton, London, N.1, is almost a complete exhibition of 
imported tools in itself,so numerous and so varied 
1 range are the tools. The machine which, on 
vccount of its height, dominates the firm’s stands, 
is a six-spindle vertical automatic machine for bar 
work made by Messrs. Tavannes Watch Company, 
S.A., Tavannes, Switzerland. The principles and 
construction of this machine were given in an 
illustrated description in ENGINEERING, vol. cxxxv, 
page 619 (1933), so that although the example 
ictually shown embodies some minor improve- 
ments, it is scarcely necessary to give any further 

count of it here, though it may be added that 
the speed at which it produces the sparking-plug 
bodies on which it is employed at the exhibition 
is very striking. An interesting machine tool 
which we have also already described is a vertical 
punch and form shaper by Messrs. Gebruder Thiel, 
G.m.b.H., Ruhla. This machine was illustrated in 
ENGINEERING, vol. cxxxii, page 329 (1931), but is 
now shown with grinding attachment, which 
increases its usefulness. A view of this attachment 
is given in Fig. 111, page 552. It consists of a 
grinding headstock directly driven by a small 
motor and bolted to the tool table of the machine. 
The grinding wheel is carried on an overhung 
spindle and, as will be seen, a varied equipment 











Fria. 110, 


of wheels is provided. The table, when the shaping 
tool is carried, it will be remembered, reciprocates 
vertically, and this movement is employed for 
grinding. The punch on the work table in the 
illustration is hollow, and it is the inner surfaces 
that are being ground. The arrangements for 
following the contour are the same as when the 
shaping tool is being used. A dust-exhausting 
equipment is provided, and will be readily recognised. 

A new universal machine for the finishing opera- 
tions on dies, &c., and for engraving and surface 
milling, is illustrated in Fig. 124, page 564. The 
machine is made by Messrs, C.A.V. Jigs, Moulds 
and Tools, Limited, Portland-road, Hove, and 
will take work up to 14 in. high. The copying 
table has a working surface of 17 in. by 12} in., 
and the work table one of 14 in. by 8 in. The 
cutter is of the usual] rotating type, and the spindle 
and tracer are interchangeable. The pantograph 
is easily moved in all directions, the vertical swinging 
movement being counterbalanced. When heavy 
milling is being done, the tracer arm is supported 
in a bridge piece, as shown. The pantograph ratio 
can be varied between the limits of 14 to 1 and 
10to1. The work table and copy table are mounted 
on compound slides fitted with graduated collars. 
The slotted copy table can be replaced by a plain 
table for letter engraving, and the pantograph can 
be fixed in position vertically. The drive is by 
means of a }-h.p. motor of standard type, with 
push-button control. 

Messrs. Webster and Bennett, Limited, Northey 
Road Works, Foleshill, Coventry, have a very fine 
display of vertical boring and turning mills, both of 
the single and double types, and a vertical turret 
lathe. A new machine is the 36-in. single-boring 
and turning mill, shown in Fig. 125, page 564, which, 
judging from the work it was actually doing on the 
stand, well deserves the maker’s name of “ Maxi- 
power” mill. The machine is driven by a flanged 
motor of 25 h.p. at the back of the column, the 
rapid-power traverse being effected by a separate 
2-h.p. motor, with Texrope drive on top of the 
column. The column and base form a single cast- 
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ing. Though the chuck is 36 in. in diameter, work 
40 in. in diameter can be admitted up to 28 in. high 
under the turret and 20 in. under the cross slide. 
The vertical feed of the turret is 22 in. When en- 
gaged on boring, the maximum length of hole that 
can be bored is 13} in. up to 21} in. in diameter. 
Above this size and up to 36 in. in diameter, holes 
of 20 in. maximum length can be bored. The 
construction has been simplified relatively to pre- 
vious mills by housing the speed and feed boxes 
inside the column, shorter shafts being thereby 
obtained, mitre gears eliminated and torsional losses 
reduced. The motor drives the speed box through 
a multi-plate clutch. There are 12 speeds in geo- 
metrical progression, ranging from 5-5 r.p.m. to 
120 r.p.m. The gears cannot be changed until the 
motor is de-clutched, when a brake comes into opera- 
tion. The speeds are selected by the large hand 
wheel on the right. This is furnished with a gradu- 
ated dial. The double lever near the wheel is the 
start or brake lever. 

The feeds are selected by the hand wheel below 
the lever, a similar indicating dial being fitted. The 
pedal below this again disconnects the feed drive to 
facilitate changing. There are 12 feed rates, rang- 
ing from 4 revolutions to 192 revolutions per inch. 
All the feeds, whether vertical, horizontal or angular, 
are positive and reversible, and are interlocked and 
fitted with ball thrusts. Safety devices are em- 
bodied in the gears. The rapid-power traverse of 
the slides is available in all directions. It is con- 
trolled and interlocked with the positive feeds by 
the horizontal levers seen near the two hand wheels 
on the end of the cross beam, the top wheel being 
used for vertical hand feed to the turret slide and 
the bottom one for horizontal hand feed to the 
saddle. These hand wheels are graduated to read 
in 1/1,000ths of an inch and are fitted with 
independent adjustable pointers, so that accurate 
settings may be obtained. Stainless steel scales 
graduated in 4th of an inch, and having similar 
pointers, are fitted to the turret and cross 
beam. The turret head is made from a high tensile 
steel forging and has five faces. The locking gear 
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holds the turret quite rigidly, and, it is claimed, 
retains its efficiency and locating accuracy inde- 
finitely. The balanced turret head is provided with 


setting faces for locating the turret central with the 
The swivel slide is graduated | 


chuck when boring. 


in 10-minute divisions for taper boring and turning. 


Effective locking devices are fitted to both the 
turret slide and the saddle. The chuck, as will be 
realised from the illustration, is of massive construc- 
tion. It is provided with four reversible jaws, and is 
driven by an internal spur gear of large diameter and 
of high tensile steel, meshing with a double-housed 
pinion, a form of drive eliminating any tendency to 
lift. The spindle is precision ground, and the down 
and side thrusts are taken on a vee shaped pressure 
ring of large diameter directly under the chuck. 
The exhibit of Messrs. John Holroyd and Company, 
near Rochdale, includes one of 
gear-hobbing machines, 
a year-testing 
woodworkers 
machine, 


Limited, Milnrow, 
their 18-in. high-speed 
which is shown in conjunction with 
machine. We may mention a 
tool-grinding machine, tool-honing 
bench model packing-cutting machine, samples of 
gears cut by the firm, small tools, cutters and Holfos 
and Super Holfos bronzes, all of which are included 
in the exhibit. Perhaps the most interesting item is, 
however, a worm-grinding machine fitted with the 
Durand patent grinding head, for which Messrs. 
Holroyd are the sole licensees for Great Britain and 
the British Empire. The machine is illustrated in 
Figs. 112 and 113, annexed, the latter illustration 
showing the grinding head separately. Work up 
to 12 in. in diameter and 42 in. in length can be 
taken between centres, but the workhead is fitted 
with a hollow spindle to accommodate long-shank 
worms, of 
not exceed 34% in. Both right-hand and left-hand 
threads, up to 2 in. circular pitch and with any 
lead or pressure angle, can be ground automatically 


also 


a 


with a high degree of accuracy, one side of the worm | 


thread being ground first, after which operation the 
worm is reversed end for end and the other side 
of the thread ground. 

The grinding wheel used on this machine, best 
shown in Fig. 113, is a large diameter ring of wedge 
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which the diameter of the shank does | 
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| rotation being at right angles to the axis of the work. 
| The outer periphery of the ring is used for grinding, 
| the shape of the inner portion being such that it 
completely clears the thread adjacent to that being 
ground. Right-hand threads are ground on the 
right-hand side of the wheel, and vice Two 
truing diamonds are for dressing the wheel 
and these are mounted in fixtures on the front face 
of an upright overhanging the wheel, as will be 
understood on reference to the illustrations. The 
| wheel is advanced in an axial direction towards 
the diamonds for dressing, so that the diamonds 
are always in a fixed position relatively to the work. 
One diamond used for truing the front edge 
of the wheel and the other for producing the shape 
on the outer periphery, required to give the desired 
|thread profile. Almost any form of profile can 

be produced by means of shaped formers fixed to the 
a manner that the diamond 


versa, 
used 


is 


truing device in such 


section cemented on to a metal disc, the axis of | follows the shape of the former and reproduces | employed foradjusting the table height on knee-typ* 


}iton the wheel. It also follows that, since successive 
| dressings are carried out by advancing the wheel 
towards the diamonds, the outer diameter of the 
wheel always remains constant. 

In operation, the table traverses and the work 
rotates while one thread is being ground and at 
the end of the traverse the table backs away from 
the wheel. The work is thus well clear of the wheel 
during the return motion of the table and the index- 
ing of the work. After indexing, the table advances 
towards the wheel so that the latter enters the next 
thread to the required depth, this being governed 
by a dead stop. When the table makes contact 
with the latter, the traverse mechanism is started 
automatically and grinding commences, This 
sequence of operations is continued automatically 
until all the threads have been ground on one side, 
but the indexing and backing-out movements are, 
of course, disengaged when grinding single-thread 
worms. The grinding feed is obtained by a fine 
longitudinal adjustment of the table controlled by a 
micrometer dial at the front of the machine. To 
ensure accurate work, the lead screw for the traverse 
| motion is corrected for pitch errors and the nut 
| has provision for taking up backlash. All essential 
gears in the generating train and dividing mechanism 
are hardened and have the tooth profiles ground, 
and it may also be mentioned that the indexing 
}movement is obtained without disturbing th: 
|connection between the lead screw and the work 
spindle. 

Messrs. Craven Brothers (Manchester), Limited, 
| Vauxhall Works, Reddish, Stockport, are exhibiting 
|several of their “ Craven-Rigid ” milling machines, 
including one of an entirely new design which, 
it is claimed, combines the rigidity and convenienc« 
lof Rigid knee-type millers with the advantages 
of a constant-height table and infinitely-variable 
|feed. We illustrate this machine in Fig. 114, on 
| page 553, and as will be seen, the bed is of massive 
design. The table mounted on it is reciprocated 
| by a revolving nut on a fixed screw. The vertical 
| adjustment of the spindle is effected from either th 
front or the back of the machine by handles and 
|micrometer dials, in a manner similar to that 
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|} millers. The spindle, it will be seen, is mounted 
on a carrier which slides on a vertical column and 
also on a cylindrical guide similar to the outer 
guide for the knee used on other of the firm’s 
Rigid machines. This construction avoids the 
necessity for locking and unlocking the spindle 
carrier at every adjustment and enables the handle 
and micrometer dial adjustment to be employed 
as mentioned above. The vertical traverse of the 
|spindle carrier is 13} in., and the spindle speeds 
provided range from l5r.p.m. to 150 r.p.m, Alter- 
_ native spindle-speed ranges are 20 r.p.m. to 200 r.p.m. 
or 30 r.p.m. to 300 r.p.m. 

| The spindle carrier is fitted with an overarm and 
| arbor supports, the overarm and the outer arbor 
support being connected to the bed by a telescoping 
brace resembling that used on the Rigid knee 
|machines. The brace is raised and lowered in 
unison with the spindle carrier by means of a syn- 
chronous screw acting on a half nut, but the latter 
can be moved out of engagement with the screw 
| when it is required to lower the brace for the removal 
| of cutters, &c. When the brace is again connected 
with the overarm, at any height, the nut will 
immediately engage correctly with the screw. 
| Axial adjustment of the spindle is obtained by 
| advancing a heavy spindle quill in the spindle carrier, 
| the adjustment obtainable in this way being 7% in. 
| The table measure 86§ in. by 23§ in., and the auto- 
| matic longitudinal traverse is 70{ in. The trans- 
| mission to the table feed motion includes an in- 
finitely-variable drive having a 4:1 ratio, further 
variation being obtained by gearing. The range 
| of feeds is from f in. to 194 in. per minute, with 
an automatic quick traverse of 197 in. per minute, 
or, if preferred, the feed range may be from 1 in. to 
| 39% in. per minute; hydraulically-controlled trips 
provide intermittent feed cycles, If required, an 
opposing horizontal spindle can be fitted, and the 
machine can also be supplied with a cutter-receding 
| motion which enables the work to be passed back 
under the cutter without touching it. The machine 
is designed for motor drive, and the motor, which is 
of 20 h.p., is housed in a recess at the base of the 
vertical column. 

On the two stands occupied by Messrs. J. Parkin- 
son and Son, Shipley, are displayed representative 
examples of the firm’s manufactures in milling 
machines and “Sunderland” gear planers. One 
of the former is illustrated in Fig. 115, annexed, and 
is classed by the makers as the No. 3J plain milling 
machine. It is of the knee type with a table of 
70 in. by 16} in. overall. The capacity is indicated 
by the table movements which are: 40 in. longi- 
tudinal traverse, 12 in. cross traverse and 18 in. 
vertical traverse. A characteristic feature of the 
machine is the adjustable brace between the over- 
arm, and the knee. This consists of a hollow 
cylindrical bar sliding through a split boss on the 
knee, and clamped by a lever on the front of the 
knee. Its upper end is clamped by a screw to the 
side of the overarm, an arrangement enabling 
cutters and arbors to be changed without moving 
the brace. The brace is bored to receive a long 
compression spring, part of which is also housed 
in a tube which extends to the floor, but not shown 
in the illustration. When the brace is not required, 
or large work is on the table, it may be lowered into 
the tube so that it dees not project above the surface 

|of the table. The spring acts as a partial counter- 

balance to the weight of the brace so rendering 
restoration to the supporting position easy. The 
| outer arbor support may be clamped to the brace 
| by a screw on the same level as the arbor so that 
the thrust of the cut is resisted in a direct line. 
Vertical adjustments of the knee are readily made 
when the lower brace clamp is unscrewed half a 
turn. 

The machine as illustrated is arranged for single 
pulley drive but is designed to accommodate a 10 h.p. 
motor in the base if desired from which the drive 
is transmitted to the first motion shaft by Texrope 
or other belt. There are 16 spindle speeds ranging 
from 17 r.p.m. to 450 r.p.m. with the driving 
pulley running at 525 r.p.m. The speed changes 
are effected by sliding gears operated by the plunger 
handle rotating round the circular dial seen to the 

| left of the machine in the illustration. The spindle 
can be run in either direction. There are 16 rates 



























































of power feed to all three table motions with a 
range of from } in. to 14] in. per minute. The 
longitudinal quick power traverse is 76 in. per 
minute, that for the cross traverse 57 in. per 
minute, and that for the vertical traverse is 27 in. 
per minute. There is, further, a quick longitudinal 
traverse to the table of 115 in. per minute which can 
be made with the spindle at rest. Automatic and 
safety trips are fitted to each traverse. The table 
is traversed by a rotating nut on a stationary screw, 
the nut being driven by a splined shaft underneath 
the table. The nut is arranged to de-clutch so that 
the shaft is free to rotate without giving table tra- 
verse, and the arrangement is suitable for driving a 
rotary table, as well as other accessories, by change 
gears at the end of the shaft. The particular 
traverse required is engaged by a selector lever at 
the front of the knee and conflicting engagement is 
impossible. The feed gears are housed in a separate 
box on the knee, all the changes being selected by a 
crank handle at the front which operates sliding 
gears. An index dial shows the rate of feed per 
minute. Clutch levers and large micrometer dials 
are provided for all movements. At each side of the 
knee is a double-ended lever by either of which all 
feeds and traverses are controlled and reversed. 
There are thus four positions from which all table 
movements can be operated. 

Messrs. Parkinson also show three other milling 
machines together with milling components and 
complementary equipment. Another exhibit con- 
sists of two “ Sunderland” gear planers, viz., one 
for spur and spiral gears of a capacity of 32 in. in 
diameter by 6 in. face by 3 diametral pitch, and one 
for double helical gears, of 30 deg, helix angle, up 
to 24 in. in diameter by 4 in. face by 4 diametral 
pitch. Both machines are made in a range of sizes 
the smallest, for instance, admitting gears up to 
12 in. in maximum diameter, and the largest up to 
16 ft. in maximum diameter. A fully illustrated 
description of one of the latter machines was given 
in Enorverrina, vol. cxxxi, page 699 (1931), to 
which reference can be made for the principles and 
general methods of construction, though the 
examples on the stand embody the latest practice 
in detail. Three interesting small machines for 
sharpening the cutters of the gear planers and for 
similar work are exhibited, of which we illustrate one. 
The machine shown in Fig.116, page 555, is for sharp- 
ening the rack-form cutters for spur-gear machines. 
The grinding wheel is electrically driven by a $ h.p. 
motor mounted on the spindle, but the table is 
reciprocated by hand and will accommodate cutters 
up to 10 in. in length. The spindle speed is 3,000 
r.p.m. and the table traverse is 16 in. The motor 
starter is enclosed within the column and is actuated 
by push buttons. The operator reciprocates the 
table by the handwheel at the front whilst, with 
the left hand on the inclined handwheel he controls 
the cross traverse of the grinding wheel headstock, 
a maximum traverse of 34 in. being provided. The 
table is capable of a small degree of vertical move- 
ment by means of a screw and handwheel, the 
greatest distance from the centre of the spindle 
to the top of the table being 8 in. when the grinding 
wheel, which is of the cup type, is at its original 
diameter of 6 in. 

A number of imported machine tools of widely- 
varying type are being shown by Messrs. Benrath 
Machine Tools, 16, John Dalton-street, Manchester. 
One of the exhibits only can, however, be dealt 
with here, viz., an automatic moulding press for 
plastic materials. This press embodies an ingenious 
motion which is, as far as we are aware, applied for 
the first time. The press, of which an illustration is 
given in Fig. 117, page 565, has a double-crank- 
operated ram, shown somewhat diagrammatically in 
Fig. 118, on the same page. The manufacturers are 
Messrs. Gebr.G6tz, Maschinenfabrik u. Eisengiesserei, 
Lauter, Saxony. ‘The automatic press exhibited is 
the smallest of a wide range, and exerts a maximum 
pressure of 40 tons, the larger sizes including 
presses of 250 tons and 500 tons maximum pressure. 
The constructional features can be made out in 
Fig. 117, but the double-crank mechanism is best 
understood from Fig. 118. The lower crank A is 
given partial rotation at a uniform speed by a 
2-h.p. driving motor on top of the columns, and 
is coupled to the upper crank B by a connecting 
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rod. The ram C is coupled to the pin of the upper 
crank by a second connecting rod having a ball- 
and-socket joint at its lower end. The lower 
crank pin does not describe a complete circle, but 
travels from the point marked 0 to the point 
marked 10. The crank path has been divided 
into 10 equal parts, of which the fifth only is marked, 
to simplify the diagram. 

It will be realised from Fig. 118 that the motion 
of the lower crank pin is, roughly, transverse, but 
gives, through the connecting rod, a roughly, 
vertical motion to the upper crank-pin. Examining 
the points on the path of the second crank-pin from 
0 to 10, it will be seen that they are not evenly 
spaced, but decrease in distance from one another 
as they approach point 10, the figure 5, for example, 
being much more than half-way along the path. 
The rate of decrease is more marked when translated 
into the truly vertical motion of the ram, as indicated 
in the lower part of the diagram. Taking a machine 
with a stroke of 300 mm., the motion from point 
0 to point 1 on the lower crank-pin gives 64 mm. 
of travel to the ram. When the lower crank-pin 
moves, an equal amount from, say, point 5 to 
point 6, the ram only travels 25 mm. A similar 
equal travel of the crank-pin from point 9 to 
point 10 results in a movement of the ram of only 
0-2 mm. As the times taken in passing from 
point to point are equal, it follows that the ram 
moves quickly at the idle part of the stroke and 
slowly at the finishing part. It will be clear that 
|the ram pressure increases throughout the stroke. 
The cycle of operations is as follows. The die is 
|charged with the powdered composition from 
| which the article is to be made, and the press is 
|started by means of a push button. The ram 
| travels quickly up to the die, and on contact with 
|the composition exerts a pressure sufficient to 
|heat up the composition and cause it to flow. 
| This pressure is predetermined by means of an 
adjustable oil clutch in the driving mechanism. 
The motion of the ram is very slow after the first 
contact, and this, together with the increasing 
pressure, is claimed to result in a product of com- 
pletely homogeneous texture as the gases generated 
in the composition have time to escape. 

As soon as the ram reaches the bottom of its 
| stroke, the driving motor is stopped and an auto- 
matic time relay mechanism is started. This relay 
is set to give the necessary “curing” period, 
during which the product remains in the mould 
and is subjected to heat, the period varying with 
the type of composition used. On the expiration 
of the period, the motor is automatically restarted 
and the ram returns to the top position. After the 
finished part has been ejected, automatically or by 
hand, and the die recharged, the cycle is recom- 
menced by depressing the push button as before. 
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the work is placed on a table at a convenient height 
| of 30 in. from the floor and roughly centred under 
|the broaches by means of fixtures; two or three 
broaches may be used. When a starting handle or 
| pedal is depressed, the broaches descend, their lower 
|ends serving to centralise the work accurately and 
| then engaging with mechanical locking sockets below 
|the table. The table then rises drawing the work 
| over the stationary broaches until, at the top of the 
| working stroke, the upper ends of the broaches are 
| disengaged from locking sockets, and further upward 
| movement of the table takes the work clear of the 
shanks of the broaches ; it will be noted that the 
broaches are held at both ends during the major 
portion of the cutting stroke. An ejector bar next 
moves forwards and removes the work from the 
fixtures and, if desired, the ejector can be arranged 
so that the work is pushed off the table on to a chute 
or conveyor. The table then descends rapidly to 
the loading position, while the upper broach sockets 
descend, engage the ends of the broaches, and raise 
them to the starting position. It will be under- 
stood that the cycle of operations, once started, is 
carried out automatically, but all steps are inter- 
locked, so that each must be completed or the 
machine will stop. Safety valves are fitted, so that 
the broaching pull can be set for any desired maxi- 
mum, and a master safety lever is provided at the 
side of the machine so that the cycle can be stopped 
instantly in an emergency. The same lever can be 
used to reverse the motion or reduce the speed at 
|any point. Several other safety devices are pro- 
| vided to prevent accidental damage from misuse. 
Messrs. Weatherley are also showing an Oil- 
gear Twin-Twelve hydraulic horizontal broaching 
machine, which has a stroke of 36 in. and a speed 
range from 4 ft. to 33 ft. per minute. In this 
machine two draw-heads operate alternately, one 
travelling through the return stroke while the other 
is pulling. The normal pulling capacity of the 
machine is 12,000 lb., and a 10-h.p. constant-speed 
motor, running at 860 r.p.m., is recommended for 
driving it. Another Oilgear hydraulic broaching 
| machine exhibited is of British manufacture. It is 
| of the vertical type and of welded-steel construction, 
| the whole of the operating mechanism being en- 
| closed in the frame structure, with sufficient space 
|for adjustments. The ram is guided in a long 
bronze liner and arrangements are made so that the 
ram packing can be easily adjusted or renewed. 
Hand lever or pedal control is employed, but semi- 
automatic control can be provided if required. The 
particular machine exhibited is capable of exerting 
a pull of 10 tons and the stroke can be adjusted from 
6 in. to 30 in. A constant or variable speed from 
8 ft. to 35 ft. per minute can be employed. A 
mechanical broach-handling attachment is fitted, 
}as well as an automatic broach-cleaning device. 








Two other push buttons are provided, one for | The remaining exhibits of Messrs. Weatherley in- 
stopping the machine in any position in case of| clude a number of jig-boring machines, made by 


emergency, and the other for cutting out the time 
relay temporarily, so that a metal insert, when 
required, can be put in the moulding before it is 
completely cured, the ram being raised to allow 
this operation and then returned to place to complete 
curing. The machine, as exhibited, has electrically- 
heated tools, controlled as regards temperature by 
means of remote control switches and rheostats, 
but the machines may be also arranged for gas or 
steam heating. The power consumed for driving 
is low, as the motor is only running during actual 
pressing. A hand-operated machine which has the 
same double-crank mechanism as the automatic one, 
is made in a series of sizes with capacities ranging 
from 6 tons to 75 tons. The ram is operated by 
a large capstan wheel through gear wheels, the 
degree of pressure and the curing period being 
determined by the skill of the operator. 

The exhibit of Messrs. H. E. Weatherley and 
Company, Limited, 5 and 6, Chicheley-street, York- 
road, London, 8.E.1, includes a number of broach- 
ing machines, of which perhaps the most interesting 
is the Cyclematic hydraulically-operated vertical 
machine, made by Messrs. The Oilgear Company, 
Milwaukee, Wis., U.S.A., and illustrated in Fig. 119, 
on page 555. The machine is of steel] construction 
throughout, and the stroke is variable between 


| Messrs. Société Genévoise d’Instruments de Phy- 
sique, Geneva, an example of which was illustrated 
and described on page 466, of our 13lst voiume 
| (1931). 

| We have already dealt with one or two grinding 
machines for cutters of various sorts, but have not 
mentioned the twist drill. Prominent amongst 
exhibitors of machine tools for twist-drill grinding 
is the firm of Messrs. Herbert Hunt and Sons, 
Limited, Elsinore-road, Old Trafford, Manchester. 
The display consists, chiefly, of a number of twist- 
drill sharpening and point-thinning machines 
and of tap-sharpening machines, both types of 
machine being already well established, though, of 
course, the actual examples shown embody the 
latest improvements. One of the firm’s tap- 
\sharpening machines, illustrating the general 
| principles adopted, was described in ENGINEERING, 
vol. cxxx, page 600 (1930). Other of Messrs. Hunt's 
exhibits illustrate drill and tap manufacture. 

A small drill-sharpening machine of a particularly 
compact type is to be found in a somewhat un- 
expected quarter, viz., amongst the excellent display 
of cutting tools, files, and so forth shown by Messrs. 
Thos. Firth and John Brown, Limited, Atlas and 
Norfolk Works, Sheffield. This machine was 





| 








originally developed for use in the firm’s own twist- 


30 in. and 54 in., while speeds ranging from 18 ft.| drill manufacturing shops, and has been found 50 


to 32 ft. per minute are provided. 


In this machine! serviceable there that it has been decided to produce 
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Fie. 116. Currer-SHARPENING MACHINE; 
Messrs. J. PARKINSON AND Son. 


it for sale. 
wheel 6 in. in diameter by § in. wide, will deal with 
drills from ;, in. to 4 in. in diameter. As 
regards output, we understand that normal practice 
in the makers’ works is the sharpening of }-in. drills 
at the rate of 160 per hour, and of }-in. drills at 
125 per hour. The drive is by means of an electric 
motor of } h.p., and the machine is made either for 
attachment to a bench, or on an independent stand. 

A diamond wheel-truing device is provided, the 
wheel being given an axial reciprocating motion by 
a positive device during the operation, so that a 
surface free from grooves is obtained. Means of 
adjustment are provided for the work holder, so 
that points from 180 deg. to 60 deg. included angle 
may be ground. The amount of clearance or relief 
at the cutting edge can also be varied. The equip- 
ment includes, on a convenient panel attached to 
the machine base, a full range of bushes for drills | 
of sizes within the limits mentioned above. 
wheel is provided with an adequate guard to which | 
\ dust-extracting pipe can be attached. 

It may be mentioned here that the essentially 
modern cutter, the diamond-tipped tool is shown 
on two stands, viz., those of Messrs. L. M. Van 
Moppes and Sons, 10-14, Charterhouse-street, 
E.C.1, and Messrs. S. L. Van Moppes, 33, Holborn | 
Viaduct, E.C.1. A stand showing a very extensive 
range of bright bolts, studs, &c., some of which are 


finished to fine precision limits by grinding is that | 


of Messrs. Alfred Beebee, Limited, Fallings Heath, 
Wednesbury. Two stands of power-operated small 
tools may also be noted. These are the displays of 
Messrs. F. Gilman (B.S.T.), Limited, 221, High- 
street, Smethwick, who are showing nume Tous | 
applications of the flexible shaft drive, “and Messrs. 


The machine, which has a grinding | 


The | 


Fie. 119. Vertica, HypRravtic BrRoAcHING 
Macuine; Messrs. THe O1reran ComMPANY. 
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Fies. 117 anp 118. Movutpine Press; MEssrs. | 
Gesr. Gérz. 


| pushed into a tapered die, the distance of entry for 
| each roller being controlled by the diameter of its 
|large end. Entry of the roller into the die closes 
| an electric circuit which operates one or another 
Desoutter Brothers, Limited, The Hyde, Hendon,| of a number of traps, the particular trap being 
N.W.9, who are showing air-driven and electrically- | automatically selected according to the distance 
operated tools in considerable variety. of penetration. The roller, on expulsion from the 
Ball and roller bearings are well represented | die, passes through the appropriate trap into a 
and their use in most of the machines shown | | receptacle from eventual transmission to store. 
has definitely increased since the last exhibi-| Rollers are graded by this method down to a varia- 
tion. Messrs. British Timken, Limited, 65,| tion of 0.00025-in. at the rate of 3,000 per hour. 
Cheston-road, Aston, Birmingham, show not! Informative displays of ball and roller bearings 
only a full range of ball and tapered-roller bearings, are also exhibited by Messrs. Hoffman Manufac- 
but also some working examples of high-speed | turing Company, Limited, New-street, Chelmsford ; 
machine tools equipped with Timken special ‘‘ high | Messrs. The Skefko Ball Bearing Company, Limited, 
precision ” tapered-roller bearings. These bearings| Luton; and Messrs. Ransome and Marles Bearing 
are mantffactured throughout to very close toler-|Company, Limited, Stanley Works, Newark-on- 
ances, the total eccentricity of complete bearings on | Trent. 
final test being kept within a limit of 0-00015 in.| ‘The British Thomson-Houston Company, Limited, 
measured with one race revolving and the other) Rugby, are showing a number of examples of the 
|stationary. It is claimed that lubrication is| application of their electrical equipment to the 
‘automatic and circulatory, the geometric design of operation and control of machine tools. This equip- 
|the tapered-roller bearing creating a centrifugal | ment includes various types of motors and controllers, 
|force during rotation, which continually pumps oil | an electro-hydraulic Thrustor, an electrically-driven 
|through the bearing and back into the oil well. | suds pump, and Fabroil gears and pinions. 
In some machine tools an oil-mist lubricating! One of the most interesting of these exhibits is 
system developed by Messrs. British Timken has, | the four-speed change-pole geared motor, in which 
it is stated, been used with great success, grinding | use is made of the well-known method of obtaining 
machines running at 14,000 r.p.m. giving high-| speed changes in induction motors by altering the 
production output during long runs without bearing| number of poles. By using two stator windings, 
| trouble. An exhibit of somewhat unusual nature is a| any two normal speeds can be obtained subject to 
| grading and sorting machine for tapered rollers used | the minimum speed limit imposed by the particular 
lin the Timken works. It is electro-mechanically | size of frame. Either or both of these windings 
operated. The rollers, after hand-sorting, are placed | can then be tapped in a ratio of 2:1, thus giving 
in a hopper whence they travel large end up down /| three or four speeds. In the case of motors up to 
'a chute. They are then automatically picked upand|7} brake horse-power supplied from a 50-cycel 







































556 


ENGINEERING. 


[Nov. 23, 1934. 








ircuit, the lowest of these speeds would be ok‘ ained 
vith the twelve-,ole arrangement, and would be 
WO r.p.m., the other speeds being 1,000 r.p.m., 
1,500 r.p.m., and 3,000 r.p.m., with six, four and 
two poles, respectively. Where such a four-speed 
notor is combined with a gear-box, and both the 
tirst and second-motion shafts are made available, 
choice of eight speeds is possible, the others, 
in addition to those just mentioned, being 50 r.p.m., 
100 r.p.m., 150 r.p.m., and 300 r.p.m. The choice 
of speeds is exemplified on the Archdale sensitive 
irill which is exhibited. This machine is fitted 
with a geared head, gear-box and built-in stator- 
rotor unit. In the case of the Ward lathe illus- 
rated in Fig. 120, it has been possible to go a step 
farther and drive the machine by a four-speed 
thange-pole induction motor which is bolted 
to the headstock, the latter being fitted with six 
nechanical speed changes, so that 
24 speeds is obtainable. The four motor speeds 
ire controlled by the gate-change selector switch, 
visible towards the left of the illustration, and can be 
brought into use without it being first necessary to 
bring the motor to rest. The motor itself is fully 
protected by one of the firm’s well-known contactor 
starters, the contacts in which are of silver, thus 
ensuring that the wear is reduced to a minimum. 

A four-speed change-pole motor is also used to 
lemonstrate the action of the new B.T.-H. reverse- 
rotation relay by means of which, it is claimed, 
ny machine can be instantaneously stopped. 
Che use of this device, which is illustrated in 
Fig. 121, is particularly advantageous on, say, high- 
speed woodworking machinery, as it saves time 
luring the “ setting-up” period. For instance, a 
high-speed planer cutter may, normally, take four 
minutes or five minutes to come to rest after the 
urrent has been switched off, whereas by the use 
of this relay the time may be safely reduced to a few 
sconds. It is also, of course, useful in bringing 
1 machine to a standstill in emergency. The 
relay is a centrifugal device which, as will be seen, 
s very like a miniature generator in appearance. 
it is driven from the motor or machine by a belt 
x other coupling, so that normally its speed is 
ibout 1,500 r.p.m. or 2,000 r.p.m. Its rotating 
portion is carefully balanced, and runs in magneto- 
type ball bearings, and all the contacts are designed 
to give a liberal wiping action and so to over- 
ome any tendency to pitting. As regards opera- 
tion, the motor is started by a contactor in the 
usual way, and when quick stopping is required, a 

plugging *’ contactor is energised by pressing the 
sppropriate push button. This reverses the phases 
£ the motor, so that it quickly comes to rest. It 
4, however, prevented from reversing by the action 
f the relay, which de-energises the “ plugging ” 
ontactor as soon as the machine speed has fallen 
to a predetermined value. 

It will be evident from the deseriptions of various 
nachine tools already given that many of them 
sre normally capable of producing work finished to 
much finer limits than formerly, a technique which 
enables the shrink fit to be more widely used in 
wsembly. In this connection we may mention an 
nteresting exhibit shown on the stand of Messrs. 
Imperial Chemical Industries, Limited, Millbank, 
London, 8.W.1. This exhibit consists of a shrinking 
bath in which the “‘ Drikold ’’ process is employed, 
that is, solid CO, is made use of. As is well known, 
the method of shrinking one part on to another 
\itherto employed is to expand the outer element by 
heat, the subsequent contraction on cooling on to 
the inner element ensuring a tight grip. In the 
solid CO, process this procedure is reversed. The 
nner element is cooled by immersion in the bath 
und, in consequence, contracts. It is then inserted 
n the outer element and allowed to return to 
atmospheric temperature, the resulting expansion 
producing the same gripping effect as is obtained 
with the heating process. The apparatus is simple 
and compact. The bath consists of an outer shell 
surrounding the tank proper and insulated with 
a non-conducting material against heat leakage into 
the cooling medium. The bath is filled with a 
special fluid which does not freeze at a temperature 
* — 110 deg. F., i.e., the temperature of the 

Drikold.”” That portion of the bath in which the 


work is dipped is separated from the parts in which 


a total of 
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Warp Late witH Pote-CHance Moror; Messrs. British THomson-Hovston 


Company, LIMITED. 

















Fie. 121. Reverse-Rotration Revay; 


the “* Drikold ” is placed by removable partitions, 
and slots are provided at the liquid level, together 
with a gap at the bottom of the partitions, to ensure 
rapid heat transfer by adequate circulation. 

It is stated that the method enables fully machined 
and polished parts to be assembled without distor- 
tion or abrasion, the finish not being interfered with 
in any way. Moreover, parts which have been 
previously heat-treated can be assembled without dis- 
turbance to their crystalline structure. Extensive 
research has shown that, with the exception of 
metallic tin, no alteration results in either the 
erystalline structure or the physical properties of 
a large range of ferrous and non-ferrous metals and 
alloys. Messrs. Imperial Chemical Industries also 
show four representative installations of their 
trichlorethylene de-greasing plant, an account of 
which will be found in ENGINEERING, vol. cxxxiii, 
page 245 (1932), and an exhibit illustrating the 
Cassel cyanide case-hardening process. A new 
deep-cementing compound produced by Messrs. 


Cassel Cyanide Company, Limited, Oldbury, and | 


called the “ Rapideep ” compound, is also shown 
on this stand. Another exhibit of case-hardening 
compounds is that of Messrs. Kasenit, Limited, 
Henry-street, Bermondsey, 8.E.1, a wide range of 
both compounds and apparatus being shown, 
among which is the “ Durapid”’ liquid carburiser 


for rapid work, it being stated that, by its use, a | 


be obtained in 75 
temperature of 


depth of case of 1 mm. can 
minutes after heating up to a 
900 deg. C, 

Of machine parts the exhibit of Messrs. Rubery, 
Owen and Company, Darlaston, may be mentioned, 
a range of the firm’s split pressed-steel pulleys being 
shown. 
use made of welding in assembly, the only rivets 
used being in the Pulleys over 24 in. in 
diameter are balanced by strips secured to the inner 
web of the rim. The firm also shows examples of 
their steel shelving and storage equipment. The 


boss. 





These pulleys are notable for the extensive | 


Messrs. British THomson-Hovuston Company, 
LIMITED. 


\lubrication of machine tools is illustrated by 

informative exhibits on the stands of Messrs. Benton 
| and Stone, Bracebridge-street, Birmingham ; Messrs. 
| Tecalemit, Limited, Great West-road, Brentford ; 
Messrs. C. C. Wakefield and Company, Limited, 
| 30-32, Cheapside, E.C.2, and others. 

Although not a machine tool, the tracing-copying 
machine is closely bound up with workshop pro- 
duction. There is only one stand showing such 
machines, viz., that of Messrs. E. N. Mason and 
Sons, Limited, Arclight Works, Colchester, and 
| three or four quite recent developments are to be 
|found on it. The ‘‘New Century” continuous 
| photo copier, a two-lamp machine, has a dial speed 
|control which enables the speed of the tracing and 
|paper to be varied in very small steps, actually 

100 in number, between the limits of 4 in. and 30 ft. 
per minute. The change can be made, if necessary, 
| when the machine is running. Such a fine degree of 
| speed control is the outcome of the growing practice 
if printing from pencil tracings or drawings, and 
similar “ short cut ’? methods, the conditions thereby 
| obtaining being much more varied than with the 
|older methods of using ink lines on tracing cloth. 
| The use of two moving lamps ensures a print of 
uniform density. Single-lamp machines are also 
shown, as well as other types of machine designed 
for different requirements, ranging from those of a 
small works to those in which uninterrupted repro- 
duction must be carried on throughout the day. 
The range of printing papers is now greatly increased 
as regards sensitiveness, &c., whilst Messrs. Mason 
also show a new developing machine for their 
“Nulyne ” positive photo process and a new self- 
toning ferro-prussiate paper which results in a 
strongly outlined and non-fading print. 
| Another exhibit which stands alone is one o! 
‘nickel! and chromium-plating equipment for 
| machine-tool parts, shown by Messrs. W. Canning 
jand Company, Limited, Great Hampton-street 
‘ Birmingham. 
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Datum Line 500-0 Above O,D. 
Fig.%.. .. jr \ 





Fig.77. TYPICAL 
SPILLWAY SECTION. 








THE HYDRO-ELECTRIC SCHEME OF 
THE GALLOWAY WATER-POWER 
COMPANY. 

(Continued from page 432.) 


WE may now leave the Tongland section of the 
Galloway hydro-electric scheme and, moving 
northward, describe that portion of the works, 
which culminates in the Glenlee power station. 
This includes, in addition to the power station 
itself, the Clatteringshaws reservoir, the works 
connected with its tributary, the Pullaugh Burn 
and the Glenlee intake, tunnel and pipe line. 

The Clatteringshaws reservoir has been formed 
by building a dam across the Black Water of Dee, 
a short distance above the High Bridge of Dee, as 
shown in the map given in Fig. 1, on page 267 
of our issue of September 14. At this point the 
river ran through bog land, which sloped very 
gradually down to its banks. The formation of the 
reservoir has meant the flooding of a considerable 
area of this land with the submersion of a portion of 
two roads. To take the place of these roads, other 
lengths have been constructed as shown in Fig. 76, 
which is a plan of the dam and the surrounding area. 
The dam is shown in elevation and section in 
Figs. 75, 77 and 78. As will be seen, it is a mass- 
concrete structure, 1,500 ft. long having a maximum 
height of 75 ft. above the downstream river level. 
It is slightly curved in plan, the radius being 
3,000 ft. Its upstream face is vertical, the down- 
stream face being built on a slope of 0-75 to 1. At 
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cornice, has been embodied in the structure, and 
this supports a 6-ft. footway, along both sides of 
which is a concrete parapet wall. In the centre of the 
dam is a spillway section about 400 ft. long, con- 
sisting of 20 arches, the construction of which will be 
clear from Figs. 75 and 77. The spillway crest is 
at elevation 585 O.D. and is laid on a curve to 
provide an easy run-off. The actual course of the 
water down the face of the dam is straight, as shown 
in Fig. 92, Plate XX XIX, merging intoan ogee section 
at the foot, so as to lead the water on to the bare 
granite of the river bed. At each side of the 
spillway section a projecting rib is carried down 
from the top to the base, thus confining the water 
within a certain area, and improving the appear- 
ance. Work on the dam begin in September, 1932, 
and was finished in June, 1934. Since March, 1934, 
the reservoir has been gradually filling up, and has 
actually been full for some time pending the 
commencement of operations. It is nearly 2} 
miles long and the storage capacity amounts to 
7,900,000,000 gallons, the equivalent of 12,000,000 
kWh of electrical energy. It is shown in course of 
construction in Fig. 94, Plate XX XIX. 

As regards construction, the foundations of the 
dam were carried down into the solid rock, a single 
row of holes, 8 ft. to 10 ft. apart, being drilled 
by percussion drills along the cut-off to a depth 
of 20 ft., with additional holes at other places 
where necessary. Pipes were inserted in these holes, 
and when the concrete had reached a level sufficient 
to give considerable head against the uplift due to the 
grouting pressure, grout was forced in, so that the 
whole line of the dam between the extreme abut- 
ments was enclosed in cemented rock. The rock 





the top of the dam a line of arcading, forming a bold 


was granite, which was exposed for a length of 
400 ft. in the wide river bed and also at intervals 
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on each flank. The superstructure was constructed 
in twenty-five separate blocks within timber 
shuttering, the bulkof the concrete being of 1 : 3:5 
mix., with a 2 ft. thickness of rich 1 : 14: 24 mixture 
to form a watertight skin on the upstream side. 
The aggregate consisted of granite, which was 
drawn from a neighbouring quarry, mixing taking 
place in plant installed on the banks. From these 
points it was deposited in position by derricks and 
bucket skips. As shown in Fig. 75, temporary 
openings 5 ft. long were left between the blocks ; these 
were filled in when the concrete forming the latter 
had settled and cooled. The openings shown in Fig. 
91 were used to pass the stream during construction 
and were subsequently blocked. The footway 
across the dam was laid at the same time as the 
main blocks, and is of reinforced concrete. The bulk 
of the work, carried out by Messrs. Shanks and Mc- 
Ewan, Ltd., Glasgow, was completed in 21 months. 
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GALLOWAY WATER-POWER 








Fie. 80. Intake Tower 

It is laid down in the Act that sufficient compen- 
sation water is to be provided down the Black 
Water of Dee to maintain a flow of not less than 
12,000,000 gallons per day at a point near New 
Galloway Station, nine miles down stream. 
enable this to be done and to allow the reservoir to be 


structed 





To | the intake to the tunnel by which the 


drained, an outlet has been constructed through | 


the centre of the dam as shown in Fig. 75. This 
consists of a free rolling emergency gate on the up- 
stream side, an illustration of which is given in 
Fig. 81, a 72-in. steel-plate lined culvert through 
the dam, and a 72/60-in. mechanically-operated 
needle valve, the arrangement being almost identical 
with that at the Tongland Dam, which has already 
been described. At Clatteringshaws, however, the 
compensation water is controlled by a 12-in. 
mechanically-operated needle valve, which 
connected to a branch on the main needle valve. 
There is, therefore, no separate outlet through 
the dam for compensation purposes. The needle 
valves are controlled from the roof of a concrete 
shelter over the valves. The emergency free-roller 
gate is operated by a weatherproof headstock on 
the roof of the upper valve house, the gate itself 
being normally housed in the valve house. 

The Clatteringshaws reservoir is also supplied 
with water by diversion from the Pullaugh Burn, 
across which a weir has been built at the point 
shown in the map. This weir, the foundations of 
which have been carried down into the rock, is a 
mass-concrete structure 96 ft. long, the crest being 
at level 599-00, as shown in Fig. 79. On the side 
opposite the intake, a cut-off wall was formed to 
a level of 602-25, and this is flanked on each side 
by embankment and stone pitching laid on a slope 
of 1} to 1. The intake consists of an opening 
43 ft. 8 in. wide, with a trash rack and concrete 
sill, which is formed in the bank just above the 
weir, and through which access is given to a con- 
crete forebay or settling chamber. At the down- 
stream end of the bay and extending across the 
whole width is a trash rack consisting of a series of 
2}-in. by }-in. flat galvanised bars with a cleas space 
of 3 in. between them. The forebay is enclosed by 
concrete walls ranging from 2 ft. 6 in. to 1 ft. 6 in. 
thick, while the floor, which is of the same material, 
is laid on a slope of | in 20, leading to a sump. 
This sump is connectea to a 12-in. cast-iron scour 
pipe by a penstock, for discharging sediment. 

The water for diversion to Clatteringshaws is led 
off from the intake through a penstock 6 ft. wide 
and 5 ft. 3 in. deep. This penstock is built across 
the bellmouth of a 4-ft. 6-in. reinforced-concrete 
pressure pipe which, to start with, is buried in the 
ground, but which, after a length of 1,600 ft., opens 
out into a concrete-lined canal, which is 1,900 ft. 
long. The course of this pipe and canal is shown 
in Fig. 1; they deliver water into the reservoir just 
above the dam. 


is 





AND GATES. 





the penstocks and gates being con- 
by Messrs. Guest and 
Chrimes, Limited, Rotherham. 

As will also be seen from the map, 


water from Clatteringshaws is con- 
veyed to Glenlee power station is not 
at the dam, but some 14 miles up- 
stream on the eastern bank of the 
reservoir. At this point, an open 
channel 44 ft. wide and partly lined 
with concrete has been cut for a 
length of 2,300 ft., asshown in Fig. 93, 
Plate XX X[X. Thischannel followsa 
depression in the ground, and curves 
round to the intake tower. The top 
water level in the reservoir at 
585-00, and the lowest draw-off level 


18 


at 545-00, and the channel will enable water to be; by 


drawn off to the latter point at low stages. Its 
construction has saved building the intake tower a 
considerable distance from the shore, and has 
enabled it to erected on a firm foundation. 
At its inner end the channel is provided with 
removable stop log gates which can be inserted 
for retaining some of the water in the reservoir 
when inspection of the lower part of the intake 
tower becomes necessary. For this purpose, the 
canal is spanned by a bridge 5 ft. wide, which 
is supported on a central pier as shown in Fig. 89, 
Plate XX XIX. This bridge is of reinforced concrete 
and carries a small runway, which, along with the 
gates, was manufactured by Messrs. Ransomes and 
Rapiers, Limited, Ipswich. This runway and the 
details of the gates are shown in Fig. 90. It will 
be used for lifting and inserting the steel-plate stop 
logs, the latter, as will be seen, sliding in chases cut 
in the piers. The abutments of the bridges are 
built into the banks, the landward sides of which 
are strengthened by rubble set in cement mortar. 

As will beseen from Figs. 88 and 93, Plate XX XIX, 
beyond the bridge the channel curves round to form 
a forebay, the side walls of which are carried up in 
concrete, so that they are above the original ground 
level and finally converge to meet the intake tower. 
This forebay finishes at a sill which is formed in 
concrete at elevation 542, i.e., about 2 ft. above the 
floor of the channel. The resulting weir is, roughly, 
of horse-shoe shape and is 72 ft. long. It is thus 
capable of passing the quantity of water required 
for operating the station at Glenlee when the 
reservoir is at its lowest and the depth over the sill 
is 3 ft. Below the weir is a concrete basin leading 
to the base of the intake tower. The slope of the 
upper part of this basin is | in 1, but this gradually 
merges into the horizontal floor on curves of 12 ft. 
radius at the bottom. Between the forebay and 
the intake tower is a screen consisting, as shown 


be 


The civil engineering involved was | in Figs. 86 and 87, of three 22-in. by 7-in. by 
also carried out by Messrs. Shanks and McEwan, | 75-lb. rolled-steel joists, across which 10-in. by 5-in. 





Fie. 81. 

















Rotter GATE AT CLATTERINGSHAWS. 


y 40-lb. rolled-steel joists are laid. The latter 
series of joists in turn supports the 3-in. by 3-in. 
galvanised-steel bars of which the screen proper is 
composed. 

Details of the construction of the intake tower 
are given in Figs. 82 to 88, Plate XX XIX, while a 
view is given in Fig. 80. From these it will be seen 
that it is a reinforced-concrete structure with a total 
height of 98 ft. 9 in. This height is made up of 
71 ft. 3 in. from the bottom of the shaft to the 
entrance deck, a further height of 19 ft. 9 in. to 
the operating floor, and finally of 7 ft. 9 in. from 
the operating floor to the roof. It is essentially a 
circular shaft with an external diameter of 17 ft. 
above ground level, and with reinforced-concrete 
walls 12 in. thick. The concrete used in the con- 
struction of the walls had proportions of 1:1: 14 
and was laid within timber shuttering, which, 
where practicable, was arranged so that it could be 
lifted stage by stage as the work proceeded. Below 
ground level the walls are thickened and are filled in 
solid against the excavated rock, this connection 
being strengthened and tightened by the injection 
of cement grout, which was forced in through the 
sills and walls. At the bottom the concrete is 
stiffened with steel beams and reinforcement and 
is shaped to give an easy entrance to the free-roller 
gate. This gate, the clear opening of which is 
15 ft. high by 8 ft. 6 in. wide, is arranged at the 
upstream side of the shaft with its top 7 ft. 9 in. 
below the sill of the forebay, so that under all 
conditions the tunnel will be under full pressure, 
and so that when the gate is shut and the tunnel 
de-watered the shaft will be dry and accessible. The 
gate itself, which was manufactured by Messrs. 
Glenfield and Kennedy, Kilmarnock, is designed for 
operating under a head of 68 ft. above the sill, 
and in construction is generally similar to those at 
the Tongland intake, which have already been 
described. It is, however, only partially balanced 
by a cast-iron counterweight, and can therefore be 
closed by gravity when it is released by a clutch. 
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This clutch can be released by a solenoid operated 
by a push button at the power station or at the 
headstock. 

The base of the tower is connected to the tunnel 
proper through a bell-mouth opening with vertical 
sides, the distance between which is 9 ft. 10 in., 
while the top and bottom are curved and are built 
on radii of 5 ft. 9 in. and 15 ft. respectively. The 
lining is of reinforced concrete and the transition 
from the elongated mouth to the normal tunnel 
section takes place in a length of 22 ft. The concrete 
at the shaft bottom is shaped to receive the gate 
grooves and to form abutments to take the pressure 
from the roller trains. The faces of these abutments 
lead smoothly to the bell-mouth entrance of the 
tunnel. The specially-shaped portion extends to 
elevation 555-75, above which the section is 
mainly circular with internal projections to hold 
the gate grooves and to form the access well. At 
elevation 592-00 there is also a large opening, 
which is closed by a roller shutter and through 
which access is possible from the entrance deck. 


(T'o be continued.) 








THE INSTITUTION OF GAS 


ENGINEERS. 
(Continued from page 543.) 

CONTINUING our account of the autumn Research 
Meeting of the Institution of Gas Engineers, held on 
November 6 and 7, we proceed to a Research Fellow- 
ship Report on the reactivity of coke. 

Tue Reactivity oF CoKE TO CaRBON DIOXIDE. 

This was presented by Dr. T. H. Blakeley (Institution 
Gas Research Fellow), in association with Professor 
John W. Cobb. Its full title was “‘ The Reactivities to 
Carbon Dioxide of Cokes and Other Forms of Carbon at 
High Temperatures,” and it dealt with the high tem- 
peratures attained in industrial applications such as 
the gas producer and the blast-furnace. The results 
indicated that at high temperatures the reactivities 
were very greatly increased, being, roughly, multiplied 
a hundred times when the temperature was increased 
from 900 deg. C. to 1,400 deg. C. The reactivities of 
Holmside (Durham) coke and New Hucknall (Notts) 
coke, which were 0-30 and 2-04, respectively, at 900 
deg. C., as measured on the Key-Cobb scale, became 
100 and 220 at 1,400 deg. C. Though the ratio of the 
reactivities of the cokes and carbons considered de- 
creased with rises in temperature, the difference 
persisted at 1,400 deg. to 1,500 deg. C., and seemed 
likely to do so at considerably higher temperatures, 

The time of contact between gas and fuel were of 
paramount importance, as was shown by tests with 
charcoal, two cokes, and graphite, with times ranging 
from +}; second to 1 second. It appeared that, for 
these four fuels, the effect of the marked difference in 
reactivity was of practical importance in the reduction 
of carbon dioxide only when the time of contact 
between them and the gasifying medium exceeded 
1 second at 1,250 deg. C., or 4; second at 1,550 deg. C. 
Although the importance of the size of coke had been 
rightly stressed by many workers, it being pointed out 
that a decrease in size might increase the reduction of 
carbon dioxide to a greater extent than would ordinarily 
result from variation in the reactivity of the coke, 
yet if the grading of coke were kept approximately 
constant, as was common in many industrial and 
domestic appliances, the comparative reactivity of 
the fuel had its full effect. Partly as the result of 
heat treatment, and a decrease in reactivity arising 
from that cause, the difference in reactivities between 
the cokes tended to lessen as the temperature was raised, 
but a large difference still remained and its importance 
in practice was governed by the time of contact between 
the coke and the gasifying medium. In test work with 
coconut charcoal and New Hucknall coke the carbon 
dioxide was completely decomposed at 1,400 deg. C., 
when the time of contact was of from ;'; second to 
go Second. On the other hand, Holmside coke and Cey- 
lon graphite gave definitely lower decompositions at 
1,400 deg. C. and thus would differ in behaviour from 
one another, and from the other two fuels ; but it 
appeared probable that at from 1,500 deg. to 1,600 deg. 
C., judging by the trend of the curves obtained, all 
four fuels would give practically complete decomposi- 
tion. With a time of contact from } second to 1 second, 
complete decomposition of carbon dioxide was first 
shown by coconut charcoal at 950 deg. C., by New 
Hucknall coke at 1,050 deg. C., by Holmside coke at 
1,200 deg. C., and by Ceylon graphite at 1,250 deg. C. 
Thus, at 1,300 deg. C., or above, all four fuels showed 
the same effect, in terms of the gas leaving the coke 
column, a state not attained with the smaller contact 
time for another 300 deg.C. To summarise, it appeared 
that the effect of the marked differences in reactivity 


which had been found to exist, was negligible if the | them on to the sewage-treatment works for mixture 
time of contact exceeded 1 second at 1,250 deg. C.,| with the ordinary sewage. This had given rise to 
or x5 second at 1,550 deg. C., when the coke was difficulties, in certain places, and the Sub-Committee 
graded from } in. to ¥, in. had thought it necessary to make a detailed examina- 
In the blast-furnace, foundry cupola, the gas pro- | tion of the behaviour of liquors of different types 
ducer and the water-gas generator, it was difficult to | during the sewage purification process, and of their 
estimate the effective time of contact at high tempera- | effect upon the resulting effluent. Mr. C. F. Botley, 
tures, partly from uncertainty as to the size of the | the chairman and Professor John W. Cobb, the hon. 
high temperature zone, and partly from uncertainty | secretary, with Dr. A. Key, the chief chemist, intro- 
regarding the percentage of free space in this zone. | duced the report and called attention to its main 
Broche and Nedelmann estimated the contact time | provisions. 
in the hearth of the blast-furnace to be of the order of} The magnitude of the increase in the demand for 


0-25 second. From the experimental work done 
it would appear that for this period all cokes, at a 
temperature of 1,500 deg. C. and upwards, existing in 


oxygen caused by the presence of such liquors was 
approximately equal to the increase in the absorption 
|of oxygen, but in comparison with the biochemical 





cent. conversion to carton monoxide. This supported | small. This led to the conclusion that in towns so 
the view that an unreactive coke was the best for a | situated that sewage purification was not employed, 
blast-furnace. Such a coke would be resistant to | owing to an adequate supply of diluting water, difficu!- 
solution loss (gasification of carbon) during the descent | ties from gas works liquors should not normally exist. 

of the shaft, but would be sufficiently reactive in the | The liquors contained phenols, catechol, other tar 
high-temperature zone to give practically complete | soluble bodies, thiocyanate, ammonia, and sulphide. 
formation of carbon monoxide. In a foundry cupola, | The last mentioned, in normal concentrations, was of 
as coke was used simply to melt the metal, by the | little importance, since its removal did not bring about 
attainment of a high temperature, and not to effect a| any improvement in the character of the purified 
reduction of ore, a highly unreactive coke was needed, | sewage liquor mixture. If the sulphide concentration, 
which gave little carbon monoxide, with its accompany- | or the dose of liquor was abnormally high, it was 


the hearth, would be sufficiently reactive to give 100 per | oxygen demand of the sewage, the effect was relatively 


ing heat absorption. A fuel like retort carbon was 
ideal, as this gave only 30 per cent. decomposition of 


carbon dioxide at 1,500 deg. C. with a contact time of | 


about ,); second. 

The water-gas generator offered a special difficulty 
in regard to the choice of coke. Low reactivity and 
low carbon monoxide were advantageous in the blow, 
but high reactivity to steam was necessary during the 
run. High reactivity to steam and to carbon dioxide 
usually went together, and thus the requirements of a 
water-gas coke seemed at first sight incompatible. The 
difficulty partly disappeared when a waste-heat boiler 
was used for the recovery of heat from the blow gases, 
but because a therm was more valuable as gas than 
as steam, the fundamental incompatibility was not 
entircly avoided. The time of contact during the 
blow could be reduced by rapid blowing, or by the 
adoption of a shallow fuel bed, but this involved the 
risk of cha’ nelling of the gases and low steam decompo- 
sition in the run. Considering the blow alone, the 
time of contact had been estimated to be about +; 
second, from an assumption that a 5-ft. fuel bed was 
operative. The temperature of the fuel bed was 
altering during the blow, and was much lower than 
that of the blast-furnace hearth. In this case, the 
reactivity of the coke might be important, leading to 
appreciable differences in the blow gas composition. 

For an air-blown producer, a reactive fuel and a 
comparatively long time of contact were advantageous. 
The results of tests showed that for two different 
cokes, and a contact time of about 1 second, fuel-bed 
temperatures of 1,000 deg. and 1,100 deg. C. were 
necessary to obtain a gas rich in carbon monoxide, 
but these temperatures became 1,200 deg. and 1,350 
deg. C. when the contact time was reduced to +1, second. 
If steam were used, the temperatures of the bed were 
lowered and the slower reaction of steam decomposition 
was involved, both demanding a more reactive carbon 
for optimum results. The examples of coke-using 
appliances cited were concerned with fuel beds having 
a large gradient of temperature, and in which the 
effective time of contact was exceedingly difficult to 
estimate. It might be noted, however, that the effect 
of these factors, and of the use of coke of larger size, 
would, in practice, make the differences in reactivity 
more effective than the above calculations would 
suggest. In low-temperature appliances, such as the 
domestic fire, the ease of ignition of each piece of fuel, 
its rate of rise to full redness, and its behaviour after- 
wards were all of direct importance in determining the 
appearance and radiant efficiency of the fire. Reactivity 
to oxygen and carbon dioxide were both directly 
involved, the one at lower and other at higher tempera- 
tures, and differences were markedly effective. 

Various observations of interest were made in the 
course of the work. For instance, it was found that 
the reactivity of coke prepared from Sharlston Wallsend 
coal, which had been exposed to air after grinding, was 
almost as high as that of the coke from the moderately 
coking New Hucknall coal, although the coke from the 
same coal, freshly ground, resembled in its low 
reactivity that from the strongly coking Durham 
Holmside coal. Petroleum coke and gas-retort carbon 
displayed abnormally small increases in_ specific 
reactivity with temperature, as compared with the 
cokes and other forms of carbon examined. 


Tue Disposat or Gas Works Liquors. 


On the afternoon of Tuesday, November 6, the 
meeting was devoted to a consideration of the Report 
of the Liquor Effluents and Ammonia Sub-Committee. 


| possible, however, that it might have a very pro- 
nounced adverse effect. Phenol added to sewage was 
very easily oxidised, both in the presence and absence 
of ammonia, and numerous experiments showed that 
dephenolation of both crude and spent liquors brought 
about no significant improvement in the effluents from 
biological treatment. Both devil liquors and con- 
centrated liquors, being mainly phenolic in character, 
were also easily oxidised, and the presence of the 
former in spent liquor did not influence the character 
of the purified sewage-liquor mixture. Thiocyanate 
was only dealt with successfully by sewage purification 
media which had become acclimatised to its presence. 
Its oxidisation had therefore been the subject of very 
detailed investigation. The products of oxidation 
were ammonium sulphate and carbon dioxide, and the 
efficiency of the process was very sensitive to changes 
in concentration of the thiocyanate. In the case of 
liquors containing considerable quantities of this 
substance, it was therefore important to keep the 
percentage of liquor in the sewage constant. 

While it was possible to ensure complete oxidation 
of all the constituents of gas-works liquors under very 
favourable conditions, usually the process proceeded 
to a certain point, and was then almost arrested, 
leaving a residue which remained almost constant, 
even after prolonged treatment. This oxygen-absorp- 
tion residue, as it was called, originated in the tar-soluble 
bodies, other than the phenols and catechol, although 
it might contain thiocyanate, if purification of that 
substance had not been effected. The residue was 
proportional to the higher tar acid content of the 
liquor, and was greater for vertical than for horizontal 
gas retort liquors ; but it seemed to be influenced by 
the condition of the purification medium. A study of 
the residue showed it to have no appreciable biochemical 
oxygen demand. This had led to a series of tests, 
which showed that the influence of a spent liquor on 
the biochemical oxygen demand of a sewage became 
negligible before the purification of the sewage was 
complete. A crude liquor was therefore not so easily 
oxidised as a spent liquor, and its influence on the 
biochemical oxygen demand of a purified sewage was 
considerably greater. 

In bacteria beds the oxidation of liquors took place 
rapidly in the first section. With activated sludge, 
the oxidation of the liquors appeared to be delayed 
until a considerable amount of the sewage purification 
had taken place, but with both the oxidation of spent 
liquor was complete (except for the oxygen absorption 
residue) before the sewage could be considered to be 
sufficiently purified. In a previous report, it had been 
indicated that a particularly suitable spent liquor for 
treatment mixed with sewage, was the crude liquor 
resulting from gas, which, while still above the dew 
point, had been treated by an efficient tar precipitator, 
and was kept free from oxygen until it entered the 
purifiers. Although such a liquor would have still a 
high phenol content, it would be almost free from 
higher tar acids, thiocyanate and thiosulphate. The 
developments dealt with in the report further emphas- 
ised this conclusion, and also bore out that the am- 
| moniacal liquor from such a system, although not so 
easily oxidised as the spent liquor, would be more 
suitable for treatment with sewage than other crude 
liquors. 

The answers to a questionnaire sent to all the gas 
undertakings in the country producing more than 
50 million cubic feet of gas per annum, covered the 
experignces of those dealing with 80 per cent. of the 
coal carbonised in such plants. In these the ammonia 








This stated that the most commonly-used method of | was recovered as sulphate from 56-2 per cent. of the 
disposal of the waste liquors of gas works was to pass coal, and as concentrated liquor from 10-7 per cent. 
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| 
The amount disposed of to chemical works corres- | well-known for its durability under exacting conditions. | passing through a cooling tower, and to the rectification 


ponded to 17-1 per cent., and that wasted as crude 
liquor to 16-0 per cent. It appeared that the ammonia 
which was being wasted, owing to its fall in value, was 
about one-sixth of the total, while more than one-half 
was directly converted to sulphate in the gas works. 
It seemed that the majority of works, which were rot 
recovering ammonia, had not given consideration to 
the possibility of producing concentrated liquor. It 
was surprising that only about 40 per cent. of the 
undertakings, which distilled their own liquor, made 
any attempt to minimise its volume, although steam 
costs for distillation were almost in direct proportion 
to that quantity. When crude liquor was sent away 
for treatment, the influence of concentration was 
usually much more serious, due to transport charges, 
this being reflected by the fact that 65 per cent. of the 
works attempted to reduce the volume of the liquor 
produced. Even when liquor, ammoniacal or effluent, 
was disposed of directly from the gas works, only 25 per 
cent. of the undertakings reported reduction of the 
higher tar acid content, by early separation of tar and 
liquor, or of the thiocyanate content, by admitting air, 
after, instead of before, the washing and scrubbing 
system. 
(To be continued.) 








COMBINED ISOLATING AND 


RELIEF VALVE. 


Wuewn high-pressure steam is passed through a 
reducing valve into a low-pressure system, the efficient 
protection of the latter against any possible rise in 
pressure is a matter of the utmost importance. It is 
often impracticable to provide safety valves of ordinary 
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type of adequate area, since the safety valve must be 
capable of relieving, at low pressure, as much high- 
pressure steam as the reducing valve can pass in its 
full open position, and this would necessitate the pro- 
vision of a safety valve with an area many times 
greater than that of the reducing valve. 

The combined isolating and relief valve shown in 
Figs. | and 2, on this page, which is manufactured by 
Messrs. Hopkinsons, Limited, Huddersfield, has been 
designed to overcome this difficulty and to provide an 
efficient safeguard. As shown in Fig. 2, the new valve 


embodies a high-lift spring safety valve and a balanced 


isolating valve. The valve head is provided with a 
large diameter lifting disc ensuring positive action, and 
below it is a balanced piston valve to cut off the supply 
of steam. Normally, the \alve is closed and steam 
passes through the ports in the piston to the low-pressure 
system. Should the reducing valve allow the pressure 
to rise to a predetermined point, the relief valve dis- 
charges promptly to atmosphere and simultaneously 
shuts off the steam inlet the vessel. When the 
excess pressure is relieved, the relief valve closes, auto- 
matically re-opening the steam supply to the low- 
pressure vessel, This special feature of the valve thus 


to 


avoids any discontinuity of the process being carried 
out in the vessel until the reducing valve has been re- 
adjusted. 
thus ensures a leak-tight valve and seat. 
latter are of Hopkinsons’ “ Platnam ” 


The valve head floats on the spindle, and 
Both the 
metal which is 


The body and spring case are made of the highest 
quality bronze. A handle is provided, as shown, on 
the end of the spindle for testing the valve, and a cover 
and padlock are also provided to prevent mterference 
by unauthorised persons. The valve is made in three 
sizes, having bores of }-in., l-in., and 1}-in. respectively. 
The connection to the low-pressure system may be 
either opposite the inlet as shown in Fig. 1, or at the 
bottom, as shown in Fig. 2. 
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NOTES ON NEW BOOKS. 


THE ever-growing mass of technical and scientific 
books and periodicals intensifies every day the diffi- 
culties of those who wish to keep continuously in touch 
with the state of development of any particular branch 
of work. Many research workers have immediate 
access to some University or public library or to one of 
the special libraries which are maintained by the large 
industrial firms which operate research departments. 
Others, however, are not so fortunately placed ; while, 
in view particularly of the enormous multiplication in 
the number of technical journals at the present time, 
even the worker with a scientific library directly at 
hand may well require to extend his field of search. 
Some idea of the mass of material available is given 
by the fact that the library of the Société des Ingénieurs 
Civils de France, in Paris, receives about 500 current 
periodicals, while the Deutsches Museum in Munich 
receives 1,200. The services offered by libraries of 
this kind are duplicated in kind, if not always in 
extent, in many places in this country and abroad ; 
and a small booklet entitled Notes on Some Scientific 
and Technical Libraries of Northern Europe, written by 
Mr. H. P. Spratt, and published by the University 
of Chicago Press, reviews part of the field. Mr. Spratt 
deals with libraries in France, Belgium, Germany, 
Denmark, Sweden, Norway, and Holland. The notes 
are in general directed to the interests of librarians, 
but may well prove of service to others by giving them 








an idea of the scientific library facilities available in | 


| various centres. The method of cataloguing at the 
various libraries receives attention, and although this 
lis a librarian’s rather than a reader’s matter, still, 
i’ various methods used are presumably intended to 
facilitate the use of the libraries. Mr. Spratt quotes 
| Dr. Korevaar, of the library of Delft University, to the 
effect that “‘ We do not make book collections for the 
sake of classification, but we classify for the sake of 
| the book collections.” We understand that copies 
| of the booklet may be obtained gratis from Mr. Spratt 
| at the Science Museum, London. 


The subject of heat transmission is not an easy 
| one, and when in addition to heat exchanges, changes 
jin the composition of mixtures of the substances 
taking part in the processes, and possibly changes of 
the physical phase of one of the substances, have to 
be dealt with, problems of considerable difficulty arise. 
Previous publications in this field have left unsettled 
the question of how to treat the differences in the 
process of diffusion of the substances and that of 
convection of the mixture. In a monograph of 75 large 
octavo pages, entitled Der Warme- und Stoffaustausch, 
by Dr.-Ing. Adolf Busemann, published by J. Springer, 
Berlin, price 6 marks, a solution of this question is 
given. The author expounds a graphical method of 
representing the state of a mixture, and of showing the 
results of flow of heat into or out of it, and of flow 
of the constituents as well. The specification of any 
particular mixture of two substances depends on three 
quantities, which may be shown as the co-ordinates of 
a figure in three dimensions or “ space diagram.” As 
it is necessary for practical purposes to use plane 
diagrams, some system of projections of sections of 
the solid figure on particular planes must be chosen. 
The book describes several systems of projection, in 
particular that originated by Professor Mollier for 
mixtures of two fluids. Using the principles of vector 
addition, methods are developed for showing on the 
plane diagram the effects of changes of heat contents 


Imaginary ‘“ models” are described by which ideas 
can be explained as to the stages into which one may 
consider turbulent flow to be divided, and the cases of 
flow in which the components of the mixture remain 
intimately mixed and those in which one constituent 
changes in phase and partly separates out—such as 


water from it—are dealt with. The evaluation of the 
quantities concerned is obtained from the graphical 
representations, to understand which acquaintance 


mathematics of the calculus. While reference is made 
to heat transmission to moist air, which has practical 
applications in drying processes, and to the absorption 
and dissipation of heat by the saturation of the air 








and of the amounts of the substances in the mixtures. | 


the changes of wetness of steam and the separation of | 


with the principles of co-ordinate geometry of three | 
dimensions, and of vectors is required, as well as the | 


| of vapours, the book does not deal fully with practical 
|} applications, and no numerical examples are given. 
It is for the student of theory, rather than for the 
practising engineer; it is difficult reading, and will 
| only repay study by those familiar with the mathe- 
matical treatment of heat transmission and hydro- 
dynamics, and with mathematical methods in general. 








The attempt to keep abreast of the general trend of 
inorganic and theoretical chemistry involves the 
accumulation of a fairly extensive library, the units 
of which are difficult to assemble for ready reference. 
Hence a great service is rendered to chemists by the 
publication of an extensive survey of the subject in 
one series of volumes. In the recently published 
volume, A Comprehensive Treatise on Inorganic and 
Theoretical Chemistry, Vol. XIII. London: Long- 
mans, Green and Company. Price 63s., net, Dr. 
Mellor deals with the second part of the chemistry of 
iron, the first part of which appeared in Volume XII. 
With this volume, the great task which Dr. Mellor 
undertook, is nearing completion. Sections are 
devoted to the mechanical, thermal, optical, electrical 
and magnetic properties of iron, followed by sections 
devoted to the chemical properties. In view of the 
recent developments in the study of the metallurgy 
of iron, the chapters dealing with the passivity of iron, 
intermetallic compounds and the ferrites and _per- 
ferrites are of outstanding interest. Recent advances 
in the study and conceptions of hydrosols and hydrogels 
are summarised in a very lucid and able manner. 
The applications of protective colloids are considered 
in detail as also are the réle of positive and negative 
hydrosols. The present volume of this immense work 
maintains in all respects the very high standard set 
by its predecessors, and with them forms part of a 
treatise which is unique in modern chemical literature 
and a magnificent achievement. The personal respon- 
sibility for so exhaustive a treatise must inevitably 
have accompanied an almost complete sacrifice of 
leisure. In addition to the fact that as a book of 
reference this publication is of first rate importance, 
occupies a position of its own and contains a really 
remarkable amount of information. it is obvious that 
Dr. Mellor has vigour and charm of pleasant narrative 
| when dealing with highly abstruse scientific problems. 
|The conclusions of various investigators are stated 
| without prejudice and the whole text bears evidence 
of very careful preparation. The references to original 
| literature are conveniently quoted in groups at the 
}end of each principal paragraph. The diagrams are 
neat, but there appears in places to have been an 
| excessive regard for economy of space, while the use 
|of such abbreviations as “aq. soln.” have little to 
recommend them in a scientific publication. 
| 








For some reason or another, of all the subjects included 
in the engineering curricula of colleges and universities, 
there is probably none less welcome than descriptive 
geometry. The time allotted to this extensive subject 
has been gradually curtailed in favour of others, with 
the result that the lecturer is apt to pass too rapidly 
through fundamentals in favour of the more popular 
problems of a practical nature which may appeal to 
the student. The result is too often that the student 
ends his course with little or no ability to apply the 
| principles in everyday practice. It is pleasing to note 
| that Mr. F. H. Cherry’s comparatively small-bulk book 
| Descriptive Geometry, published by The Macmillan 
|Company of New York (London: Macmillan and 
| Company, Limited), is free from this accusation. The 
|rudiments of the subject are clearly dealt with in a 
| most interesting manner, such that the average student 
working through them should be well able to apply 
|its teachings in later years. The first two chapters 
| are devoted to perspective and orthographic views, and 
|in twenty pages an exceptionally clear and straight- 
| forward enumeration of the principles of projection, 
including new plans and elevations, is set forth. It is 
remarkable that the very essence of orthographic pro- 
jection can be so plainly and concisely demonstrated. 
Through points and lines, one is carefully led to planes, 
curved surfaces, intersections and sections of solids of 
the usual types, together with numerous examples 
occurring in practice, each section of the work being 
preceded by the theorem upon which the following 1s 
| based. We feel, however, that the conic sections 
might have been dealt with more fully than they 
are. The price of the work is 8s. 6d. net. 





Among the many subjects about which little or no 
technical information is available in English publications 
is the automatic tipping of wagons, but in Germany 
it appears to have received a fair amount of con- 
sideration. The explanation may lie in the fact that 
the problem of transportation is perhaps more imme- 
jdiate. In the mining districts particularly, the 
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conditions are such that a large bulk of comparatively 
low grade fuelis transported over short distances ; thus 
one of the chief problems is that of unloading and 
loading. In an excellent study, entitled Die Entwick- 
lung des neuzeitlichen Grossabraumwagens fiir Braunkoh- 
lenabraum-und Unternehmerbetriebe, sowie seine An- 
wendbarkeit und Wirtschaftlichkeit in Bezug auf Gleis 
und Spur, Dr. Liibke, in 131 pages, has dealt most 
thoroughly with this section of modern transport. He 
commences with a general classification of the various 
types of track and pays particular attention to their 
arrangement, including choice of gauge, wheel tyres 
and rail sections, together with the various methods 
of loading and unloading. Tracing the development of 
wagons, he then gives a description of the manner of 
working of well-known types, and next critically 
examines the construction of appliances for unloading 
wagons of different types, such as, front, side, rear 
and circular tippers. The economic wagon size is next 
treated from the point of view of handling, &c., and 
the technique of working with particular reference to 
safety. Finally, the author considers the possibility of 
future development and gives a bibliography of relevant 
literature. The work is of a high standard for the type 
of subject and is well illustrated. Its printing and 
production are excellent. It is published by Verlag von 
Wilhelm Knapp, Halle (Saale), price 9.50 marks. 








SHEET-STEEL TELEGRAPH AND 
TRANSMISSION POLES. 

A STEEL pole, the advantages of which are claimed to 
be simplicity, ease of transport and erection, strength 
and long life, was developed some two years ago by a 
Munich engineer, Herr J. Pfistershammer, and has 
since been employed for transmission work in several 
parts of Germany, as well as in the Italian Alps, 
Jugoslavia and Greece. It is now being introduced in 
this country and other parts of the British Empire 
by Mr. E. C. Kny, 19-21, Palace-street, London, 8.W.1, 
who, with his partner, Mr. K. Brehme, of Hollister, 
California, holds the patent rights. 

The pole is built up of a series of tapering steel 
tubes, about 2 m. long, and of elliptical cross-section, 
the material used being Patina steel, which has a 
tensile strength of 38 tons to 44-4 tons per square 
inch, and a very much higher resistance to corrosion 
than mild steel, even when the latter has a copper 
content of 0-2 per cent. or 0-3 per cent. Each tube 
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is formed from a sheet, which, after being cut to appro- 
priate size, is rolled into a conical cylinder, this process 
occupying 14 minutes. The cylinder is next fastened 
to a former, being held in position by calibrating rings, 
while the overlapping joint is tacked by twin-spot 
welding. The joint is then permanently welded by a 
roller step by step process, and the finished cylinder 
after being pressed into oval shape is pickled and hot 
galvanised, so as to ensure the maximum deposit of 
zinc. The calibrating and welding operations occupy 
7 minutes, centreing and straightening 8 minutes, 
and pressing 2 minutes. Finally, the butt end is 
dipped in a lead bath or is protected by a bituminous 
wrapping. The sections are manufactured in twelve 
different units, the smallest having inside and outside 
circumferences of 317 mm. and 318 mm. at the top 
and of 448-5 mm. and 449-5 mm. at the top and bottom 
respectively. The weight is 4-61 kg. and the thick- 
ness of the metal is 0-75 mm. Similarly, the largest 
unit has inside and outside circumferences of 1,514 mm. 
and 1,515 mm. at the top and of 1,675 mm. and 1,676 
mm. at the bottom respectively, its weight being 
50-4 kg. and the thickness of the metal 2 mm. The 
twelve sections enable 55 different types of single pole, 
varying in height from 7 ft. to 70 ft., being built up, 
the normal working load being from 200 Ib. to 2,500 Ib. 
The larger sections are also being made with a metal 
thickness of 4mm. For transport or storage purposes 
the sections making up a pole can be nested as shown 
in Fig. 3, so that the space occupied is less than 
one-fifth that of a corresponding wooden pole, while 
the weight is only about one-third. 

The assembly and erection of these poles are, it is 
claimed, as simple as their construction. The cross- 
arms are welded to a ring, which is slipped over or 
clipped on to the uppermost section, so that there is 
no weakening of the pole at this point, nor is there any 
risk of a pocket forming in which rain, ice or snow 
might settle. The various sections are slipped into 
one another on the ground, care being taken that 
the seams in adjacent sections are opposite each other. 
When the sections comprising the pole have been placed 
in position a wooden block is butted against one end 
and is connected through the central hole to a simple 
hand straining gear at the other. Tightening up the 
gear causes the various sections to fit closely one inside 
the other and to ensure against any risk of subsequent 
disconnection each sliding joint is tapped with a ham- 
mer, while the strain is being applied. The pole is then 
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Fic. 3. Sxctions NESTED FOR TRANSPORT. 


erected in thehole inthe ordinary way as shown in Fig. 1. 
The design is such that an even distribution of stresses 
and high elastic and torsional limits are said to be 
secured. The poles are set with the long axis across 
the line. A-type poles are, therefore, only needed at 
acute corners or as end poles. One man can carry 
and erect a 30-ft. pole, while the longer poles only 
require two erectors. It is claimed that no tackle is 
needed in either case, so that the cost is reduced, 
while a saving is also obtained owing to the increase 
in span, which amounts to some 30 per cent. in com- 
parison with wooden poles. Maintenance is also negli 
gible, and further advantages are that the poles form 
good lightning conductors and when overloaded only 
buckle, as shown in Fig. ]. Repair in such cases is 
therefore only a matter of replacing a damaged section. 
Access to the lines and insulators for inspection and 
repair is effected by special climbing irons, while taking 
everything into account the cost, compared with that 
of wooden poles, is favourable. The life is about 
double. A-poles, of which an illustration appears in 
Fig. 2, are assembled in the same way as the simple 
poles, the cross pieces being slipped into position at the 
appropriate places. 

Tests made on a pole with a metal thickness of 
1-5 mm. on the testing machine designed for testing 
wooden poles at the Forest Products Research Labora- 
tory, Princes Risborough, showed that when the load 
was applied about 5 ft. from the lower end breakage 
occurred at 9,500 lb. Assuming a factor of safety of 24, 
breakage should have occurred at 8,000 Ib. A heavier 
type of pole, with a metal thickness of 2 mm., broke 
under a load of 19,000 Ib. 








ResEARCH AND DEVELOPMENT LecrurREs.—In 1933 
the British Science Guild instituted the Research and 
Development Lectures, with the special object of directing 
public attention to the importance of scientific research 
and of the utilisation of its results in the service of 
mankind. Early in 1934 Lord Melchett, President of 
the Guild, proposed that the lectures should be given 
in the theatre of the Royal Institution and this having 
been agreed to by the managers of the Institution 
arrangements were made by which the Guild had the use 
of the lecture theatre on two occasions in May, when 
Sir William Bragg lectured on “ Refrigeration” and 
Lord Rutherford on “ Helium and Other Rare Gases.” 
The success which attended these lectures was such 
that the managers of the Institution have agreed to 
co-operate with the Council of the Guild in the arrange- 
ment of a further programme of four lectures. These 
are to take place on Wednesdays at 9 p.m., and the first 
of the series, on “ The Liberation of the Electron: its 
Industrial Consequences’ was delivered on Novem- 
ber 21 by Mr. C. C. Paterson. On December 12, Dr. 
G. W. C. Kaye will lecture on “‘ Sound and Noise”; on 
February 6, 1935, Dr. C. H. Desch, F.R.S., will speak 
on “ The Microscope and the Metal Industries,” and on 
March 6, 1935, ofessor Sir F. Keeble, F.R.S., will 
deal with “ The Fertility of the Earth,” 
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ENGINEERING TRAINING AND 
EDUCATION. 

The Institute of Transport.—The Council of the 
Institute of Transport informs us that clauses 8 and 
14 (c) of the Institute examination regulations, per- 
mitting in certain cases election to studentship and 
graduateship without examination, will expire on 
September 30, 1935. Clause 14(c), which gives the 
conditions for total exemption from the graduateship 
examination, will not be renewed, and admission to 
graduateship will therefore be by examination only. 
As from October 1, 1935, clause 8 will read: “‘ The 
Council may elect to studentship a person who is 
at least 21 years of age, produces evidence of having 
attained an educational standard equivalent to that 
ordinarily required of students, and is engaged and 
has had not less than a year’s service satisfactory to 
the Council with one or more of the principal transport 
undertakings 6r other organisations recognised as such 
by the Council.” 








PERSONAL. 


Mr. 8. McLean has resigned his position with Messrs. 
HickS, Hargreaves and Company, Limited, Bolton, to 
take up an appointment with Messrs. David Brown and 
Sons (Huddersfield), Limited, as their district manager 
in London. 

Messrs. Smrra anpD Grace, Limrrep, Thrapston, 
Kettering, have acquired the manufacturing and selling 
rights for the British Empire of the well-known Benn 
clutch, and a new department has been inaugurated to 
deal with this business. The arrangements include the 
manufacture of the Benn Servo and Servo automatic 
clutches, as well as of the original Benn clutch. 

Mr. Tnomas Rowarrt, M.I.Mech.E., has been appointed 
director of the Royal Scottish Museum, Edinburgh, by 
the Secretary of State for Scotland, in succession to the 
late Mr. E. Ward. 

Mr. J. 8. Ramspen, M.1.E.E., and Mr. F. Samvetson, 
M.I.Mech.E., M.1.E.E., have been appointed directors 
of Mesars. The British Thomson-Houston Company, 
Limited, Rugby. : 

Mr. Joun Bryan Hatt, who for many years was 
manager of the Mobiloil Department of Messrs. The 
Vacuum Oil Company, Limited, Caxton House, West- 
minster, London, 8.W.1, and has just completed thirty 
years with the company, has retired on pension. : 

Messrs. Associatep British Macutne Toot MAKERs, 
Limirep, 17, Grosvenor-gardens, London, 8.W.1, inform 
us that the firms now comprising their association are : 
Messrs. James Archdale and Company, Limited, Bir- 
mingham ; Messrs. The Butler Machine Tool Company, 
Limited, Halifax ; Messrs. The Churchill Machine Tool 
Company, Limited, Manchester; Messrs. Kendall and 
Gent (1920), Limited, Manchester; Messrs. John Lang 
and Sons, Limited, Johnstone, near Glasgow ; Messrs. 
J. Parkinson and Son, Shipley ; Messrs. George Richards 
and Company, Limited, Manchester ; and Messrs. H. W. 
Ward and Company, Limited, Birmingham. 








CONTRACTS. 


Messrs. Peter Brornernoop, Liarrep, Peterborough, 
have received numerous orders for compressors from 
Government Departments and engineering firms at 
home and abroad. They have also recently secured a 
gratifying number of orders for Brotherhood—Ricardo 
high-speed Diesel engines, steam turbines, British Junkers 
Diesel engines, steam engines and generating sets, 
Brotherhood-Gill axial-flow pumps, water-cooling towers, 
and refrigerating plant. 

Messrs, MERRYWEATHER AND Sons, Limirep, Green 
wich-road, London, 8.E.10, have secured the contract 
for the whole of the fire-pumping equipment to be 
installed on board a steel screw tug, 90 ft. in length, 
recently ordered by the Manchester Ship Canal Company 
for towing, berthing and maneuvring large vessels, and 
also for fire and salvage work. The equipment comprises 
two Greenwich Gem tire and salvage pumps, each 
delivering 2,000 gallons per minute, Sesdher with two 
four-way deck suction heads, one four-way delivery 
head, three monitors, a large quantity of suction and 
delivery hose, and two Fire Suds generators, each 
delivering 500 gallons of foam per minute, for dealing 
with oil and petrol fires. 








National Exvecrricat Convention, 1935.—On page 
534 ante we announced that the venue and date of next 
year’s National Electrical Convention had been altered, 
and gave particulars of the new arrangements. We now 
learn that the date has again been changed owing to its 
coincidence with that of the British Industries Fair, 
and after making very special efforts, it has been arranged 
that the Convention will be held at Bournemouth during 
the week commencing June 3. 


H.M.S. “‘ Exrress."—The final acceptance trials of | 
H.M.S. Express, a torpedo-boat destroyer built for the | 
Admiralty by Messrs. Swan, Hunter and Wigham | 
Richardson, Wallsend-on-Tyne, took place on Novem- 
ber 2, following which the vessel was handed over and 
proceeded to her base. The Express, which constitutes | 
the forty-second destroyer built by Messrs. Swan, Hunter 
for H.M. Navy, has a displacement of about 1,400 tons. 
She is propelled by 36, shaft horse-power geared 
turbines dnving twin screws 








ENGINEERING. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British possess- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, the 
reference number given being quoted in each case. 

Rivets and Split Pins, mild steel, 197,000 rivets, and 
26,500 split pins. Royal State Railways of Siam, 
Bangkok ; December 24. (G.Y. 14,470.) 

X-Ray Apparatus, and accessories. The Egyptian 
Ministry of the Interior, Cairo; December 22. (A.Y. 
12,768.) 

Ringing and Tone Vibrators and delayed alarm control 
equipment. Posts and Telegraphs Department, Mel- 
bourne ; January 29, 1935. (A.Y. 12,771.) 

Metering Equipment, 44,000-volt, including trans- 
formers, meters and timing device. Hobart Hydro- 
Electric Commission, Tasmania; January 7, 1935. 
(A.Y. 12,774.) 

Switchgear, metal-clad, 315-volt, three-phase. New 
South Wales Railways, Sydney ; December 19. (A.Y. 
12,775.) 

Telephone Equipment, comprising bells, switchboard 
plugs, lamp caps, pulleys and convection strips. New 
Zealand Post and Telegraph Department, Wellington ; 
January 23, 1935. (A.Y. 12,776.) 

Weldless Steel Tubes, 154,110 metres, mainly black gas, 
threaded. Argentine State Oilfields, Buenos Aires ; 
December 18. (G.Y. 14,478.) 

Power Relays, 18, to operate from a 24/36-volt direct- 
current circuit to close one pair of contacts capable of 
breaking 1 ampere at 230 volts (inductive circuit). 
New Zealand Post and Telegraph Department, Welling- 
ton; February 13, 1935. (A.Y. 12,780.) 

Chains, w.i. short straight-link. South African 
Railways and Harbours Administration, Johannesburg ; 
January 7. (G.Y. 14,476.) 

Motor Cycles, 28, two-cylinder engines of 600 c.c. to 
700 c.c. capacity, with side cars. Air Command, Novi 
Sad, Yugoslavia ; December 3. (G. 14,493.) 

Machine Tools and workshop equipment for Prisons 
Department. Egyptian Ministry of Public Works, 
Cairo ; December 10. (A.Y. 12,781.) 

Electric Lamps, 27,000, for various voltages, and 
ranging from 25 volts to 1,000 volts. Argentine State 
Oilfields, Buenos Aires ; December 17. (A.Y. 12,782.) 

Electrical Equipment, including 111,000 metres of 
V.I.R. cable, radiators, globes, shades, lamp-holders, 
switches and plugs. Argentine State Oilfields, Buenos 
Aires; December 17. (A.Y. 12,783.) 

Insulator Strings, comprising 1,250 suspension strings 
and 72 strain strings of extra-high tension transmission- 
line insulators. New Zealand Public Works Depart- 
ment, Wellington ; December 18. (A.Y. 12,784.) 

Marine Boiler, multitubular, return-tube, for a tug. 
Egyptian Ministry of Communications (Ports and 
Lighthouses Administration), Alexandria ; December 17. 
(A.Y. 12,785.) 

Electric Portal Cranes of 3 metric tons capacity: 
Ports and Railways Directorate of Lourengo Marques * 
December 21. (A.Y. 12,789.) 

Steel Windows and Doors to be supplied and fixed at 
Fuad El Awal Hospital, Cairo. State Buildings Depart- 
ment, Cairo; December 15. (G.Y. 14,483.) 


Balloon Wire.—A firm in Warsaw desires to receive 
quotations from United Kingdom manufacturers of 
high-tensile, stranded balloon wire in lengths of 6,500 
metres. (G.Y. 14,477.) 

Half-Oval Wire—-A Canadian firm is asking for 
quotations of half-oval, high-carbon, bright-finished 
wire for the manufacture of hairpins. (G.Y. 14,494.) 








BOOKS RECEIVED. 


Textbook of Mechanical Engineering. London: H.M. 
Stationery Office. [Price 12s. net.] 

Consular Directory and Imperial Trade Record, 1934. 
Lincoln : Elpecks, Limited. [Price 5s. net.] 

United States Bureau of Mines. Bulletin No. 378. 
Underfeed Combustion, Effect of Preheat and Distri- 
bution of Ash in Fuel Beds. By P. Nicnotts. Wash- 
ington: Superintendent of Documents. [Price 10 
cents. } 

R. Scuola D'Ingegneria (R. Politechnico) Milano. 
XVIII. Le Deformazioni Finite. By Dr.-Inc. Rar- 
FAELE ARIANO. Milan: Ulrico Hoepli. [Price 15 
lire.] 

British Empire Trades Index, 1934-5. London: Business 
Dictionaries, Limited. 

Handbuch der Anorganischen Chemie. Vol. IV, Part 3, 
Second Division. Verbindungen des Eisens. Leipzig: 
8S. Hirzel. [Price 28 marks.] 

Bulletin de L’ Association Technique Maritime et Aéro- 
nautique. Vol. 38. 1934. Paris: Firmin-Didot 
et Cie. 





Forschungsheft No. 368. Mechanische Schwingungen im 
Maschinenbau. Berlin: VDI-Verlag G.m.b.H. 

Mines Department. Report of H.M. Electrical Inspector | 
of Mines for the Year 1933. London: H.M. Stationery 
Office. [Price ls. 6d. net.] 

The British Corporation Register of Shipping and Air- 
craft. Ship and Machinery Rules. Glasgow: British 
Corporation Register of Shipping and Aircraft. 

‘The Rapid’ Total Weight Calculator. London: Gall 

and Inglis. [Price le. 6d. net.) 
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LAUNCHES AND TRIAL TRIPS. 


“ Har Lr.”—Single-screw passenger and cargo steamer 
for the Chinese coastal trade ; triple-expansion engines. 
Trial trip, October 22. Main dimensions, length 343 ft., 
beam 47 ft. 3 in., deadweight carrying capacity, 3,200 
tons. Built and engined by Messrs. Swan, Hunter, and 
Wigham Richardson, Limited, Walker-on-Tyne, for the 
Chinese Government Purchasing Commission. 

“ Saerrerton Ferry.”—Third and last of the twin- 
screw train-ferry steamers for the Dover-Dunkerque 
Cross-Channel service ; single-reduction geared turbines, 
supplied by Messrs. Parsons Marine Steam Turbine 
Company, Limited, Newcastle. Launch, October 23. 
Length, 345 ft. Built by Messrs. Swan, Hunter and 
Wig Richardson, Limited, Newcastle-upon-Tyne, 
to the order of the Southern Railway Company. 

Tuc “No. 4."—Steam tug for service in connection 
with the new fish dock at Grimsby ; 180-i.h.p., compound 
surface condensing engines, supplied by Messrs. Plenty 
and Son, Limited, Newbury, Berkshire. Trial trip, 
October 23. Main dimensions: 60ft. by 14 ft. 10 in. by 
8 ft. 5in. Built by Messrs. Richard Dunston, Limited, 
Thorne, near Doncaster, for the London and North 
Eastern Railway Company. 

“Barry” and “ Cowes.”—Steel-decked swim 
lighters to carry 220 tons. Launch, October 26. Main 
dimensions, 105 ft. by 24 ft. 9 in. by 6 ft. 9in. Built by 
Messrs. Harland and Wolff, Limited, North Woolwich, 
London, E.16, for Messrs. Associated Portland Cement 
Manufacturers, Limited, London. 














NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Demand for Cleveland 
pig-iron continues to increase slowly but steadily, and 
supply is barely sufficient for needs. Makers have next 
to no stocks, and their limited output is promptly taken 
up mainly for home consumption, but deliveries are 

oing to Scotland in increasing quantities. Inquiries 
rom abroad are in the market, and export prices are 
stiffening, but the figures named are substantially below 
rates readily obtained for home business, with the result 
that producers are not seeking orders for shipment to 
foreign destinations. Under such conditions, enlarge- 
ment of output at an early date is not unlikely. Several 
blast-furnaces that have been cold for a lengthy period 
have been prepared for rekindling, and can be quickly 
put into operation when producers consider movement 
in that direction is justified. For other than overseas 
trade, fixed minimum market quotations are strong 
on the basis of No. 3 g.m.b. at 67s. 6d. for local con- 
sumption, 69s. 6d. for delivery to north of England 
areas beyond the Middlesbrough zone, 67s. 3d. for 
delivery to Falkirk, and 70s. 3d. for delivery to Glasgow. 

Hematite.—The statistical state of the East-Coast 
hematite branch of trade is quite healthy, and is gaining 
strength. Accumulations at the blast-furnaces are far 
from heavy, are largely sold, and are steadily decreasing, 
while producers dis of their make as it becomes 
distributable. Merchants continue to negotiate with 
Continental customers with whom they expect to do 
further business, but makers are markedly disinclined to 
sell for export on the terms named. Quotations for 
shipment abroad are, however, advancing. For export, 
the f.o.b. price of No. 1 hematite is in the neighbourhood 
of 62s. 6d. For sale to local consumers, the pricé of 
No. 1 is 69s., while for delivery to Durham and North- 
umberland, the quotation for the ruling quality is 71s. ; 
delivery to various parts of Yorkshire, 75s. to 78s. ; 
and delivery to Scotland, 75s. 

Foreign Ore.—There is little business passing in foreign 
ore, consumers being still well placed as regards supplies, 
and in no hurry to enter into new contracts, but mer- 
chants are taking a firm stand, and will not sell for 
delivery over periods next year, except at advanced 
figures. 

Blast-Furnace Coke.—Notwithstanding recent enlarge- 
ment of make, Durham blast-furnace coke quotations 
are well upheld at the equivalent of good medium 
qualities at 20s. delivered to Tees-side works. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers have quite a lot 
of work to execute, and report more orders coming in. 
Contracts of outstanding interest, just secured by 
Messrs. Dorman, Long and Company, Limited, include 
one for 1,125 tons of rails and fishplates for the Peruvian 
Corporation, and one for the supply of steelwork and 
sheeting in connection with the construction of the new 
air base at Dhibban, Iraq, for the Air Ministry, approxi- 
mating to 5,000 tons of structural steelwork, 2,500 tons of 
corrugated sheeting, and 500 tons of reinforcing bars 
Values of all commodities are well maintained. To 
home consumers, subject to the usual rebates, quotations 
are: Common iron bars, 91. 12s. 6d.; packing (parallel), 
8l.; packing (tapered), 101.; steel billets (soft), 
5l. 12s. 6d.; steel billets (medium), 7/. 2s. 6d.; steel 
billets (hard), 71. 7s. 6d.; iron and steel rivets, 111. 10s. ; 
steel boiler plates, 9/. 5s.; steel ship plates, 8/. 15s. ; 
steel angles, 8/. 7s. 6d.; steel joists, 81. 15s.; heavy 
sections of steel rails, 8l. 10s. for parcels of 500 tons 
and over, and 9. for smaller lots, and fish plates, 12/. 10s 
Black sheets (No. 24 gauge) are 10. 10s. for delivery to 
home customers, and 9. 5s. f.o.b. for shipment abroad ; 
and galvanised corrugated sheets (No. 24 gauge), 13! 
for delivery to home customers, and Ill. 5s. f.o.b. for 
shipment overseas. 

Scrap.—Values of iron and steel scrap are not quotably 
Sane. but heavy steel is, if anything, rather stronger 4t 
520. 6d. 
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nuts, 15s. to 16s. ; 
Derbyshire hards, 16s. 6d. to 17s. 6d. ; rough slacks, 8s. | 
to 9s.; nutty slacks, 7s. to 8s. 6d. 


NOTES FROM THE SOUTH-WEST. 
CarpiFFr, Wednesday. 


Toll Road Schemes.—The announcement that the 
Ministry of Transport has included South Wales toll 
bridges in its proposals for abolishing tolls, has aroused 
much interest in South Wales. The Penarth-road 
bridge, Cardiff, with some 2} miles of road and two 
bridges, is jointly owned by Messrs. Mountjoy, Limited, 
and Messrs. The Plymouth Estate, Limited, and has been 
the subject of negotiations for years. Cardiff City 
Council has, on several occasions, sought to purchase the 
road and bridges, but the question of cost has been one 








NOTES FROM THE NORTH. 
Giascow, Wednesday. | 


Scottish Steel Trade.—The state of trade in the Scottish | 
steel industry has not changed very much either way | 
during the past week, but new business is not very | 
plentiful. While orders on hand are sufficient to ensure | 
plant being kept running steadily for the present, the | 
difficult to deal with. It is not so much the actual forward outlook is not very bright. The slight | 
price as the fact that an outlay of perha 200,0001. | improvement at the shipyards, however, is encouragin 
would be needed to bring these roads and Fe into | and producers are hopeful that the current output will 
full accord with present-day requirements. The road is| be maintained. Structural sections are moving a little 
over soft alluvial deposits and the cost of maintenance is | more freely, but mostly for home consumption, and the 
very high. Newport Transporter Bridge, which cost | export trade all round is not showing any signs of getting 
over 100,000/., was built by the Corporation, but ever | better. Conditions in the black-steel sheet trade are 
since has been a charge upon the rates, although a toll | still satisfactory and quite a good tonnage of material 
has been charged for the persons using it. This bridge, |is going through for the home market, but overseas | 
with its towers some 245 ft. high, is a great landmark for | orders are not of any moment. Prices are unchanged, 
Newport. Other Welsh bridges which are subject to! and are as follows: Boiler plates, 91. per ton; ship 
toll are the Menai Straits Suspension Bridge, Conway | plates, 81. 15s. per ton; sections, 81. 7s. 6d. r ton ; 
Suspension Bridge, the New Bridge, Haverfordwest, and | Cicck-ctest sheets, } in., 8l. 10s. per ton, an No. 24 
the Whitney-Hay Bridge on the Hereford to Brecon | gauge, in minimum 4-ton lots, 10/. 10s. per ton; and 
road. galvanised corrugated sheets, No. 24 gauge, 131. per ton 

Welsh Miners’ Wages Award.—The recent award |in minimum 4-ton lots, all delivered at Glasgow stations. 


granting the Welsh miners an increase in wages is proving Malleable-Iron Trade.—No improvement falls to be 
a considerable hardship to many of the coalowners, whose | recorded in the malleable-iron trade of the West of 
enterprises for years have been in a struggling condition. | Scotland, and bookings are on a small scale, with the 
Sir Alfred Cope, K.C.B., managing director of Messrs. | inevitable result that short-time working is general. 
The Amalgamated Anthracite Collieries, Limited, has |The demand for re-rolled steel bars is still very poor, 
pointed out that the possibility of carrying on certain | and is, if anything, rather less than of late. Prospects 
collieries was dependent upon the close co-operation of | are not very encouraging as the overall inquiry is small. 
the men. His company were anxious to preserve all of ; The following are the current market quotations :— 
the colliery work they could. The deputation from the “Crown ” bars, 91. 15s. per ton for home delivery, and 
Brynamman Colliery, where notices to 500 men have / 9. 5s. per ton for export; and re-rolled steel bars, 
expired, were informed of the position. The question of | 8l. 12s. per ton for home delivery, and 71. 10s. per ton 
the Ystradgynlais Colliery, where notices had been given | for export. 

with a view to its permanent closing down, was being | Scottish Pig-Iron Trade.—A fairly good demand con- 
discussed with the agents. The colliery had been &| tinues to prevail for Scottish pig-iron and the output of 
difficult one for some years. The recent increase ip the 13 furnaces now in blast is being well absorbed. The 
wages made it obvious that the production costs per! consumption of hematite and basic qualities is very 
ton were being increased ; whether the higher cost of | good at the present time, and very satisfactory deliveries 
production could be met by increased selling prices he | are being made to the steel works, but there is not quite 
doubted. In the anthracite trade competition was very | so much business passing in foundry grades. Prices show 
keen in the export branch. Sir Alfred Cope said that the | no change, and the following are the current market 
men who continued working would get higher wages, | quotations :—Hematite, 71s. per ton, delivered at the 
but he was afraid they would do so at the expense of | steel] works ; and foundry iron, No. 1, 72s. 6d. per ton, 
some of their fellow men, who would be thrown out of | and No. 3, 70s. per ton, both on trucks at makers’ yards, 
workthrough the increased cost of production. Scottish Pig-Iron Shipments.—The shipment of Scottish 

Water Schemes.—Tenby Town Council have decided | pig-iron from Glasgow Harbour for the week ending last 
to ask Mr. Watkin Rees of Ammanford to prepare plans | Saturday, November 17, amounted to 291 tons. Of 
for a water supply from the Precelly Mountains expected | that total, 195 tons went overseas and 96 tons coastwise. 
to cost about 60,0001. Ross and Whitchurch Rural | During the corresponding week of last year the figures 
Council have undertaken a water supply scheme estimated | were 163 tons overseas and 549 tons coastwise, making 
to cost about 47,0001. a total shipment of 712 tons. 

Shipbuilding.—Messrs. The Manchester Ship Canal 
Company have placed an order with Messrs. Henry Robb, 
NOTES FROM SOUTH YORKSHIRE. | Limited, Leith, for a steel screw tug of 90 ft. by 23 ft. by 

‘ 12 ft. She will be fitted with triple-expansion surface 
SHEFFIELD, Wednesday. | condensing engines of not less than 700 i.h.p., and will 

Tron and Steel—In one or two sections, adverse | be used for the towing, berthing and general manceuvring 
influences have become more pronounced. While active | of large vessels under all weather conditions, both 
conditions continue in the bulk steel trade, more com.- | loaded and light, using the Manchester Ship Canal. The 
plaints are heard of offers of imported material. The | vessel will also be fitted with two Merryweather 
home market is buying freely. Efforts to stimulate | combined steam-driven fire and salvage pumps, each 
overseas business are complicated by currency and | capable of pumping 2,000 gallons of water per minute. 
sterling difficulties. Steady sales are recorded in basic | Messrs. Scott and Sons, Bowling, have secured orders 
steel billets, but the recent decline in the call for acid | from Messrs. The James Dredging, Towage and Trans- 
steel is unchecked. The heavy machinery and engineer- | port Company, London and Southampton, for two steam 
ing branches are satisfactorily employed, though the | tugs. Messrs. David Rowan and Company will supply 
volume of new business does not reach its recent level. | the boilers, and Messrs. Aitchison, Blair, Limited, Clyde- 
In contrast, one of the largest firms in this area reports | bank, will supply the propelling machinery. The latter 
that, as compared with a year ago, it is employing 873 will consist of triple-expansion engines of 1,000 h.p. for 
more men, and is paying 2,5001. a week more in wages. | one of the vessels, and of 600 horse-power for the other 
The firm has satisfactory order books, and every | Messrs. George Brown and Company, Greenock, have 
branch of its business has good prospects. This firm | secured an order for a motor yacht of 120 tons for an 
is busily employed in the production of solid-forged high- English owner. It is also reported that Messrs. William 
pressure boilers for electrical power schemes up and | Hamilton and Company, Limited, Port-Glasgow, have 
down the country, arising from development of the booked an order for a second 8,000-ton cargo steamer for 
electric grid system. Railway rolling-stock contracts | Messrs. The United Africa Company. 
are more numerous, but judged by the few inquiries in 
circulation, the long-awaited revival in such products is 
as far off as ever. The continued dearth of overseas 
business, particularly with India, China, and South 
Africa, is keenly felt by local makers of general steel 
products. Sheffield firms are likely to benefit from the 
British cruiser contracts. There is an improved call for 
mercantile steel and related equipment. In the special 
steel branches, outstanding features are : record business 
in aircraft steel and parts; more orders for motor-car 
steel, crankshafts, piston rods, clutch plates, and gear- 
boxes; and a growing trade in stainless steel for the 
manufacture of furniture, dairy utensils, hospital appli- 
ances, shop fronts, and all kinds of cafleny. ool 
manufacture shows improvement. The light foundries 
report a decline in business with the building trades. 


South Yorkshire Coal Trade.—Bright features have 
developed. Inland needs are stronger, but ewing to 
variation in prices, shippers have difficulty in dealing with 
foreign orders. The iron, steel, and engineeri trades 
are good customers in various classes of fuel. “Bcarcity 
is reported in best hards, while doubles, trebles, singles, 
and smalls are on the short side. The seasonal demand 





























ELECTRICALLY-DRIVEN Woop-TuRNING LaTHE: ER- 
RATUM.—By some inexplicable mischance the electrically- 
driven wood-turning lathe now being shown by Messrs. 
Wadkin and Company, Green-lane Works, Leicester, at 
the Machine Tool and Engineering Exhibition at 
Olympia, was referred to in the caption to the illustration 
of it in Fig. 90, on page 529 ante, as a combined lathe and | 
sander. ference to the description of the lathe on 
page 528 ante, will make it clear that the machine is a 
lathe only and has no sanding attachment whatever, | 
but we take this opportunity of correcting the mistake 
and expressing our regret for it. 


RvusBer: Its AntI-OxmpantTs AND PRESERVATIVES.— | 
A emg cn bearing the above title has been compiled | 
by the Science Library (of the Science Museum, South 
Kensington, London, 8.W.7) and the Research Associa- | 
tion of British Rubber Manufacturers. The work deals 
with such subjects as the theory of anti-oxidants, the | 
storage of rubber, corrosion and deterioration, the 
. absorption of water and other liquids, the action of light, 
by electricity and gas-producing concerns is above the | preservation in general, oil-, acid-, and liquid-resistant 
normal. The house-coal market is more active. Foundry | rubber, and anti-oxidants. The volume occupies some 
and furnace coke are steady. Quotations are: Best | 80 pages and includes about 1,500 references. Copies | 
branch hand picked, 24s. to 26s. ; Derbyshire best house, | may be obtained, price 5s. net or 5s. 7d. post free, direct 
<08. to 22e.; Derbyshire best brights, 17s. 6d. to 19s.:| from the Science Museum, in which, as recorded on 
best screened nuts, 16s. 6d. to 17s. 6d.; small screened page 504 ante, a Rubber Exhibition is now being held. 





Yorkshire hards, 16s. 6d. to 17s. ; | 


| The 
| Trend of Destroyer Design,” by Mr. E. L. Champness. 


| by 








INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
7 p.m., Storey’s-gate, S.W.1. Informal Meeting. ‘* The 
Overseas Engineering Representative, His Problems 
and Difficulties,” by Mr. B. W. Bagshawe. Western 
Branch : Wednesday, November 28, 7 p.m., Merchant 
Venturers’ Technical College, Bristol. “Some Factors 
in the Design of Surface Condensing Plant,’’ by Messrs. 
H. L. Guy and E. V. Winstanley. North-Western 
Branch : Thursday, November 29, 7.15 p.m., Engineers’ 
Club, Albert-square, Manchester. ‘‘ Achievements in 
He = Specific-Speed Water Turbines,” by Mr. A. A. 
Fulton. Institution: Friday, November 30, 6 p.m., 
Storey’s-gate, S.W.1. Seventh Thomas Lowe Gray 
Lecture. “A Survey of Ships and Engines,” by 
Mr. L. St. L. Pendred. 

Royat Instrrution.—To-night, 9 p.m., 21, Aibe- 
marle-street, W.1. ‘Heavy Water in Chemistry,” 
by Professor M. Polanyi. Tuesday, November 27, 
5.15 p.m. “ The Solid State,” by Sir William Bragg. 
Friday, November 30, 9 p.m. ‘“ The Roosevelt Plan,” 
by Sir Josiah Stamp. 

InstrruTion oF ExecrricaL EnGinesrs.—Monday, 
November 26, 7 p.m., Savoy-place, Victoria-embank- 
ment, W.C.2. nformal Meeting. Discussion on 
“* Modern Electric Vehicles,” to be opened by Lieut.-Col. 
G. D. Ozanne. North-Eastern Centre Monday, Novem- 
ber 26, 7 a Armstrong College, Newcastle-upon-Tyne. 
‘** Hydro-Electric Development in Great Britain, with 
— Reference to the Works of the Grampian 

lectricity Supply Company,” by Messrs. A. 8. Valentine 
and E. M. Bengeteben. West-Wales (Swansea) Sub- 
Centre: Thursday, November 29, 6.30 p.m., Electric 
House, Oxford-street, Swansea. ‘* Generation, Distri- 
bution and Use of Electricity on Board Ship,” by Messrs. 
C. W. Saunders and H. W. Wilson and Dr, R. G. Jakeman. 

InstituTIon oF Crvit Encrngrers.—Tuesday, Novem- 
ber 27, 6 p.m., Great George-street, 8.W.1. Ordinary 


Meeting. ‘‘ The Evolution of Various Types.of Crushers 
for Stone and Ore, and the Characteristics of Rocks as 
Affecting Abrasion in Crushing Machinery,” by Messrs. 
W. T. W. Miller and R. J. Sarjant, for further discussion. 


Manchester and District Association: Wednesday, 
November 28, 6.45 p.m., Manchester Literary and Philo- 
sophical Society, 36, George-street, Manchester. ‘‘ Sur- 
veying from Air Photographs,” by Major M. Hotine. 
Yorkshire Association : ednesday, ovember 28, 
7.30 p.m., The Grand Hotel, Sheffield. ‘‘ The Ryburn 
Dam,”’ by Mr. J. N. Wood. 
INstrruTION oF AvTOMOBILE ENGINEERS.—Man- 
Centre: Wednesday, November 28, 7 p.m., 
Engineers’ Club, Albert-square, Manchester. “ The 
Utilitarian Aesthetics of Automobile Body Design,” by 
Mr. W. O. Kennington. Leeds Centre: Wednesday, 
November 28, 7.15 p.m., Queen’s Hotel, Leeds. ‘* The 
Problem of Variable Transmission,”’ by Mr. J. Bedford. 
InstiITUTE oF MeEtats.—Birmingham Local Section : 
Thursday, November 29, 7 p.m., James Watt Memorial 
Institute, Birmingham. ‘ Directionality in Some 
Annealed Non-Ferrous Alloys,” by Mr. R. G. Johnston. 
Nortu-East Coast INsTITUTION OF ENGINEERS 
AND SHrIPBUILDERS.—Friday, November 30, 6 p.m., 
Mining Institute, Newcastle-upon-Tyne. ‘ The 


For Meetings of Other Societies, and of Junior Sections, 
see page 2 of Advertisements. 








Tre PottsH Coat Inpustry.-——The production of coal 
in Poland during the first eight months of 1934 totalled 


| 18,124,000 tons, against 16,433,000 tons during the 


corresponding period of 1933, an increase of 12-4 per 
cent. 

Fourts INTERNATIONAL CONGRESS FOR APPLIED 
Mecnuanics.—The_ secretaries of the Fourth Inter- 
national Congress for cageet Mechanics, held in Cam- 
bridge in July, 1934, inform us that they are about to 
go to press with the Proceedings of the Congress. They 
have asked us to state that they are prepared to issue 
copies at a price of ll. ls., including postage, to all 
= actively interested in the subject of the Congress. 
n order that an adequate number of copies may be 
printed those desiring to avail themselves of this offer 


| are advised to make application forthwith to the Organ- 


ising Secretary, Engineering Laboratory, Cambridge. 
The volume will contain the seven general lectures 
in extenso, abstracts of about 140 sectional papers and 
other data relating to the Congress. 


Tae Motor Tue “ VotunteerR.”—A motor tug for 
the rt of Bristol has recently been put into service 
owners, Messrs. C. J. King and Son, Limited. 


| The vessel is 55 ft. between perpendiculars by 15-ft. beam, 
| and has a displacement of 70 tons. 


Although originally 
designed for harbour and river work, the vessel has 
been given an open classification. Large ballast tanks 
are provided for use when engaged on harbour or river 
work, these tanks being discharged for open-sea naviga- 
ion. The main engine is a Petter Atomic Diesel four- 
cylinder unit of the direct reversing type, developing 
195-b.h.p. It is fitted with integral Michell thrust block, 
bilge and water-circulating pumps, and air compressor. 
An auxiliary 6-h.p. Atomic Diesel engine is provided, 
direct-coupled through clutches to a Hamworthy air 
compressor and a Dawson and Downie general-service 
pump. The fuel consumption of the main engine is 
0-40 Ib. per b.h.p. at full speed. On trial, the vessel 
gave a continuous steady static pull of 43 cwt. with the 
engine running at 327 r.p.m., equivalent to over 28 cwt. 
per 100 b.h.p. 
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MACHINE TOOL AND ENGINEERING EXHIBITION. 


(For Description, see Page 549.) 
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THE REACTIVITY OF COKE. 


IT is something of an anomaly that one of the 
reports presented to the recent Autumn Research 
Meeting of the Institution of Gas Engineers, of 
which a report is now appearing in our columns, 
is of more interest to the metallurgist than to the 
gas engineer. The Institution Gas Research Fellow- 
ship Report on “* The Reactivities to Carbon Dioxide 
of Cokes and Other Forms of Carbon at High Tem- 
peratures’, summarised on page 559 of this issue, 
deals with the interaction of coke and carbon dioxide 
at temperatures above those customarily studied. 
Standard methods of determining the reactivity of 
coke usually specify a temperature not less than 
900 deg. C. nor higher than 1,000 deg. C., a fact 
that has led to some uncertainty in regard to the 
application of the results to practice. Before re- 
ferring specifically to the research, it is well to make 
it clear that the terms “ reactivity ’’ and * com- 
bustibility *’ are not necessarily interchangeable. 
Sir Lowthian Bell was the first to use the reaction 
between carbon and carbon dioxide for the measure- 
ment of reactivity, and in 1894 he published figures 
showing the amount of reduction which was 
occasioned by different cokes when heated in 
similar conditions in a stream of carbon dioxide. 
Sir Lowthian Bell was concerned only with the 
solution loss that occurs in the upper regions of 
the blast-furnace when the up-rising current of 
oxides of carbon comes in contact with the fresh 
coke, and upon this narrow showing rightly con- 
demned “reactive”? coke for that zone of the 
furnace. Combustibility, on the other hand, is the 
rate of combustion of the coke in a current of air 
or oxygen, and is of importance—to mention a few 
applications only—in the boiler furnace, in the 





domestic grate, and in the lowest zone of the 
blast-furnace. Apparently, contrary to Sir Lowthian 
Bell’s conclusion, it has been suggested by workers 
and blast-furnace men alike in many countries, 
that blast-furnace coke should have the property of 
high combustibility ; apparently, because the dis- 
tinction between reactivity and combustibility 
has not always been recognised. It must not 
be assumed that a highly reactive coke is also 
highly combustible ; the “ reactivity” reaction is 
endothermic, whereas the combustion of carbon is 
exothermic. Nevertheless, having uttered this 
warning, it must be confessed that, considered 
purely as a measurement of a property, a reactivity 
test and a combustibility test for the most part 
place cokes in the same order, that is to say, a 
reactive coke is generally a combustible coke. The 
distinction is important from the viewpoint of 
application rather than of difference in specific 
properties. 

The suggestion that a combustible coke is required 
in the blast-furnace, although supported by appar- 
ently conclusive results obtained for the most part 
upon American and Continental furnaces, has not 
been accepted in this country, nor, indeed, by every 
blast-furnace technologist abroad. The difficulty 
has been that the blast-furnace is so complex in 
its working, and involves so many variables, that 
it is impossible to be sure that a result apparently 
due to the variation of one factor may not be due 
to the variation of others which have been unavoid- 
ably introduced. Whether combustibility is a 
property to be esteemed or not depends, therefore, 
upon argument rather than upon demonstration. 
The argument was stated originally by Dr. Koppers 
in his paper in 1921 before the blast-furnace com- 
mittee of the Verein deutscher Eisenhiittenleute, and 
in addition, he stated the method by which coke 
of the requisite quality could be made in coke 
ovens: ‘The volatile constituents must not be 
completely expelled from the coke, neither must 
the coke be heated for too long a time, but distilla- 
tion must be completed at a limiting temperature. 
When a good coking coal is used for the production 
of blast-furnace coke, this temperature lies at about 
750 deg. to 825 deg. C., or even 850 deg. C.” Such 
coke appears to have been used with success in 
some furnaces in America and Germany, but in 
this country the theory of the value of highly- 
combustible coke has not found favour, possibly— 
and this may be a point of high importance— 
because British coals are different in properties 
from German coals. The attempt to make a highly- 
combustible blast-furnace coke from British coals 
generally produces at the same time a coke which 
is soft and readily breaks down into breeze, the 
ultimate result being an increase in fuel consump- 
tion. Partly for this reason no satisfactory large- 
scale test using combustible coke appears to have 
been made here. 

Amongst the arguments against the combustibility 
theory, one of the most cogent was that since cokes 
became more reactive as the temperature increased, 
conformably with the general effect of a rise of 
temperature upon the rate of any chemical reaction, 
at temperatures of the order of those obtaining in 
the blast-furnace, all combustibilities and reactivities 
would be so nearly equal as to make whatever 
differences might exist of no consequence. In the 
report under discussion, Professor Cobb and Dr. 
Blakeley examine the reactivity of cokes at tem 
peratures between 900 deg. and 1,500 deg. C, 
They find that the differences between the reactivi- 
ties of cokes persist to the highest temperatures 
used and, although the divergencies tend to lessen 
as the temperature increases, a large difference 
still remains, the importance of which in practice 
will be governed by the time of contact between 
the coke and the gases. As an example, when the 
contact time was of the order of $ second to 1 second, 
all cokes, whether reactive or non-reactive, com- 
pletely decomposed the carbon dioxide at 1,200 deg. 
C., so that for this time of contact differences in 
reactivity matter little above that temperature ; 
the more reactive of the two cokes used decomposed 
completely the carbon dioxide at 1,050 deg. C. 
On the other hand, when the time of contact was 
only of the order of 0-1 second to 0-05 second, 
complete decomposition of the gases was effected 
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by the more reactive coke at 1,350 deg. C., whereas THE BRITISH STEEL CASTINGS | 


the less reactive coke had not effected 100 per cent. 
decomposition at 1,500 deg. C. The authors, 
accepting the calculation of Broche and Nedelmann 
(Stahl und Eisen, 1933, 53, 144), who have also 
carried out reactivity tests at high temperatures, 
that the contact time in the heart of a blast-furnace 
is 0-25 second, note that all cokes examined by 
them would give 100 per cent. conversion to carbon 
monoxide during their passage through the hearth 
at the temperatures therein existing of 1,500 deg. C., 
or over; they hold, therefore, that their results 
support the contention that an unreactive coke is 
best for the blast-furnace, since “ such a coke would 
be resistant to ‘solution’ loss during the descent 
of the shaft, but at the temperature prevailing in 
the hearth it would be sufficiently reactive to give 
practically complete formation of carbon monoxide.” 
Professor Cobb’s view appears to be further 
strengthened by an observation recorded by Dr. 
+. G. King and Dr. J. H. Jones, of the Fuel Research 
Board (J. Inst. Fuel, v, 39), who examined the 
reactivity of one particular coke as charged and 
as it arrived at the tuyeres; it was found that the 
coke from the tuyere level “‘ was in every respect 
more reactive than that supplied to the furnace 

. the increase of reactivity was not due to the 
increased iron content, but entirely to the conversion 
of part of the iron to the reducible state.” 

Although the correctness of the reactivity theory 
might be held to be finally disproved by these 
results, the fact is that the upholders of the theory 
have still an answer, and possibly a valid answer. 
In the first place, the cokes examined by Professor 
Cobb and his co-workers were not industrial cokes, 
but were prepared by themselves in a small retort. 


Such cokes, as every experimental worker knows, | 


are always more combustible and reactive than 
cokes made from the same coals in the by-product 
oven. The time contact of 0-25 second may be 
found not to cover the reaction, as the authors 
suppose. Again, the temperature in the hearth 
to which the time of contact of 0-25 second applies, 
will not be uniformly 1,500 deg. C., but will decrease 
quite rapidly from an upper limit, so that the time 
during which the gases are in contact with coke of 
1,500 deg. C., or over, may be very much less than 
0-25 second. Finally, there is to be taken into 
account one striking argument. The tuyere zone 
consists partly of a sub-zone in which the atmosphere 
is oxidising and partly of a sub-zone in which the 
atmosphere is reducing. A reducing atmosphere 
gives good working, but an oxidising atmosphere 
and CO, is an oxidising agent under these conditions 

causes re-oxidation of the iron with consequent 
loss of oxide into the slag and extra fuel consumption 
for re-reduction. Professor Wiist has endeavoured 
to overcome this difficulty by alteration of the 
hearth area, but clearly the more rapid the forma- 
tion of carbon monoxide, i.e., the greater the 
reactivity of the coke, the less is the opportunity 
for re-oxidation. If this argument be correct (and 
we are careful only to state the possibility without 
taking either view), differences in reactivity have 
an important effect on the working of the furnaces, 
providing that reactivity is not secured at the cost 
of other more desirable properties. 

What should be the combustible or reactive 
properties of blast-furnace coke? Clearly, the 
solution loss in the upper regions of the furnace 
should be low. If the advocates of the combustible 
coke be correct, the reactivity of the coke in the 
lower portions of the furnace around the tuyeres 
should be high. Must we be satisfied with con- 
forming with the requirements of the upper zones, 
or can the apparently opposing needs be satisfied 
in one coke if combustibility at the tuyeres is found 
desirable ? There is the possibility of satisfying both 
sets of requirements. Investigation into the 
methods of carbonisation may yet enable a coke to 
be made having a non-reactive outer skin which 
would be dissolved away during its passage down 
the shaft, exposing a more reactive interior by the 
time the coke has reached the tuyeres. 





CANADIAN Ptatinum.—A total of 55,795 fine oz. of 
new platinum, palladium and other platinum-group 
metals was recovered from Canadian ores last year. 
Production was almost entirely confined to the Sudbury 
district in northern Ontario. 
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Ir has sometimes happened that the results of 
an exploratory research placed before one of our 
technical institutions have subsequently been given | 
far greater weight than was warranted by the work | 
done, and users of materials have, on occasion, | 
regarded the findings of preliminary investigations | 
as final and absolute conclusions. This attitude, | 
needless to say, is unfair both to the research worker 
and to the industry concerned ; it is apt to cause | 
misunderstanding and ill-feeling, and often hinders 
progress for the time being. The first report of the 
Steel Castings Research Committee, of the Iron | 
and Steel Industrial Research Council, presented for | 
discussion at last year’s annual general meeting of | 
the Iron and Steel Institute,* contained the results | 


|of the examination of experimental and other | 


castings, and a great deal of attention was given to | 
faults and defects. While it is obvious that a large 
amount of work has been put into the report, this | 
consists essentially of a record of observations, | 
made during the process of manufacture of the | 
castings, and of test data, and, as was indeed | 
pointed out by a member of the committee during | 
the discussion, the conclusions given in “ this | 


preliminary ” report were of a tentative nature. | 


| Moreover, Dr. R. H. Greaves, when presenting the 


report, emphasised that the steel castings regularly | 
produced in this country were of excellent quality 
and suitable for their purpose, it being necessary 
to make this clear when considering a report in 
which attention had been focussed on weak spots 
and faults. These assurances do not appear to 
have been given due weight in some quarters, and 
the information presented has been subjected to} 


| some misinterpretation which has tended to create | 
|an unfair impression of the quality of the castings | 


produced in our foundries. A cursory glance | 
through its pages seems at first sight to support 
this view; most of the sections of castings shown | 
in the illustrations contain somewhat alarming | 
cracks, cavities and general unsoundness, and it | 
must be strongly emphasised, therefore, that the | 
examination of these castings was a highly critical | 
one, that the complicated design of the 16 experi- 
mental castings was deliberately chosen in order 
to bring out the defects which are liable to occur, 
and that the searching investigation of these defects 
was bound to give them prominence. 

The first speaker in the discussion on the report, 
Sir Robert Hadfield, foresaw that the work of the 
committee might be liable to misinterpretation, and 
the whole tenor of his remarks was to the effect 
that British steel founders were not deficient in 
any sense. He pointed out that not long ago our 
imports of steel castings amounted to something 
like 30,0001. a month, but that in the last return, 
only a few weeks prior to the meeting, the figure 
had dropped to less than 2,000/. a month, thus 
indicating that we were really quite capable of 
meeting all the country’s requirements. In order 
further to emphasise his point, Sir Robert gave three 
instances of difficult castings made by his firm, and 
these, it will be recalled, were described and illus- 
trated in our columns at the time. The first com- 
prised a series of hydraulic cylinders for cotton 
presses, 32 ft. in length, with walls only 1} in. to 
2} in. in thickness, which had to be free from any 
suspicion of unsoundness in order to withstand a 
test pressure of 34 tons to 4 tons per square inch, 
and a constant working pressure of 2} tons per| 
square inch. -The second and third examples 
referred to complicated steam valve-box castings for | 
the Admiralty, weighing 26 cwt., and to a cast| 
gun shield. The soundness and high quality of the | 
two last castings were evidenced by the fact that 
projectiles fired at them failed to cause fracture. 

Further proof that high-grade castings of a/| 
complex nature are regularly produced in our | 
foundries is to be found in the contribution recently | 
presented at the International Foundry Congress | 
at Philadelphia by Dr. W. H. Hatfield, of Messrs. | 
Thomas Firth and John Brown, Limited, Sheffield. 
In this paper, which we commenced to reproduce on 
page 511 ante and conclude on page 573 of the} 
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present issue, are given bona fide examples of intricate 
castings which were cast successfully and were 
subsequently shown to be sound and solid through- 
out. The steam-end turbine casing, cast in mild 
steel, is a particularly fine piece of work, and the 
particulars furnished indicate the amount of thought 
and care given to the production of castings of this 
type. Attention to detail is, in fact, the keynote 
of every phase of foundry work, and while it is 
admitted that the foundryman’s education, in 
common with that of other craftsmen, is still 
proceeding, his present achievements are a tribute 
to his undoubted skill, patience, and capacity for 
taking pains. Most, if not all, contributions dealing 
with castings laid before learned societies put 
forward a strong plea for greater collaboration 
between the designer and the founder, and, in spite 
of the progress made in recent years, there is still 
something of a lack of co-operation between the 
departments they represent. The adequate bridging 
of this gap, which is admittedly essential to further 
progress, presents many difficulties, but the increased 
facilities for scientific training in foundry matters, 
recently afforded by a number of universities and 
technical schools, is a distinct step in the right 
direction. 

At one time it was undoubtedly the fact that 
steel founders abroad were more successful than 
those in this country; but that was many years 
ago. To-day our firms can fully satisfy require- 
ments. It is true many of the wonderful examples, 
such as 45-ft. freight car frames, are not made 
here, but that is mainly because they are not 
It remains, moreover, to be seen, in 
these days of evolution, whether such applications 


| of steel castings really offer the economic solution, 


and whether ornot their use for such work will fall 
out in favour of some other form of construction. 








NOTES. 


THe ADMINISTRATION OF THE Roap Funp. 


ALTHOUGH figures are not available for the whole 
period, since the increase in taxation on the heavier 
classes of vehicles came into force, it would appear 
from the Report on the Administration of the Road 
Fund for the year 1933-1934, just issued by the 
Ministry of Transport, that the new duties have not 
appreciably affected the number of vehicles on the 
roads. It is stated in the report that in the period 
ending March 31, 1933, licences were issued in 
respect of 2,282,014 mechanically-propelled vehicles, 
the corresponding figure for the previous year 
being 2,219,220. The increase for the year is thus 
62,794, a figure closely comparable with those for 
the last few preceding years, in which no alteration 
in taxation took place. It would also appear that 
the alteration has had little effect on the gross 
receipts from taxation, which amounted to 
29,201,133. for the year under review, as against 
28,431,7661. for the year ending March 31, 1932. 
The increase in revenue is thus practically in the 
same ratio as that of the number of vehicles. Under 


| normal circumstances, the effects of the alteration 


in taxation rates would be brought out by the 
next returns, but as another alteration is due to 
take place at the commencement of the New Year, 
two years must elapse before any critical analysis 
is possible. An interesting feature of the report 
under consideration is that the number of heavy-oil 
engined vehicles licensed is given for the first time, 
the number in the first quarter of 1934 being 3,064, 
as against 369,967 commercial vehicles running on 
petrol, and 2,775 running on solid fuel or coal gas. 
In view of the keen interest which is being taken 
at the present time in the possibility of reducing 
road accidents, the portion of the report dealing 
with public safety will be read with particular 
interest. It must be borne in mind, however, that 
as the report only covers the period up to March 31, 
recent measures, such as the provision of pedestrian 
crossings, are not included. It is clearly shown. 
however, that the Ministry has been fully alive to 
the necessity of facilitating traffic flow as a means 
of reducing the number of accidents in which two 
vehicles, rather than a vehicle and a pedestrian, 
are primarily involved. In the year under review. 
for example, over 2,000 corners have been improved 
in the north of England alone, well over 1.000) 
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“Major Road Ahead” signs have been erected, | on setting a high standard of education and training 
and super-elevation has been introduced on a| for the supervisors who were to go into factories 
very large number of curves. Other active measures, | and carry out not only the welfare schemes, but 
for the safety of the public have been the extended | all those activities in connection with the staff, 
provision of footways, the commencement of ribbon | which in the Civil Service were called “ establish- 
development control, and the elimination of level | ment.” There was perhaps no more important 
crossings. Grants towards the cost of light signals | duty in a large undertaking than that of choosing 
for traffic control reached 164,441/., as against | the staff, and if members of the Institute were to 
88,3431. in the previous year. The total number of | perform that duty efficiently they must themselves 
installations made was 422, of which 88 were of the | be well chosen. They had unlimited opportunities 
fixed cycle type, 324 were vehicle actuated, six | of influencing good feeling between employers and 
were manually operated, and four operated by | employed, and in the factory generally. In proposing 
pedestrians. | the toast of “‘ The Labour Management Movement,” 
| Mr. B. Seebohm Rowntree said that their aim was 
THE Co-ORDINATION OF ELECTRICAL DISTRIBUTION | to see that the most valuable and intricate machines 
In Lonpon. | used in industry—namely, the human machines— 
The announcement that a company, entitled functioned perfectly. The fact that the task was 
The Central London Electricity Distribution Com- | still crudely performed largely accounted for the 
mittee (1934), Limited, has been formed “to| loss on the average during the past four years of 
prepare and carry into effect any scheme for improv- | nearly 5,000,000 days on account of strikes and 
ing the organisation of the distribution and supply | lock-outs. A successful manager must be a leader 
of electrical distribution in the County of London | of men, for only by true leadership could a loyal, 

and elsewhere ”’ will be received with great interest | keen, co-operative working force be maintained. 
in electrical circles, and by the public generally. | 
Lord Wargrave will be chairman, and Mr. J. A. | 
Gatti and Mr. C. Parker managing directors of the 
new concern, to which the following concerns have | The lectures given at the meetings of the Engineers’ 
so far notified their adhesion: The Charing Cross | German Circle have as their main object the creation 
Electricity Supply Company, Limited ; The West- | of opportunities for the members of the Circle to 
minster Electricity Supply Corporation, Limited ; | hear technical German. Throughout the history of 
The St. James’ and Pall Mall Electric Light the Circle, however, more than this has been 
Company, Limited ; The Kensington and Knights-| achieved, and many of the lectures have been 
bridge Electric Lighting Company, Limited ; The | definite contributions to knowledge in their own 
Chelsea Electricity Supply Company, Limited ; and | spheres. Many of those who listened to Dr. 
The Brompton and Kensington Electricity Supply | Friedrich Sass, who spoke on ‘ Low-Pressure 
Company, Limited. Thanks to the mistaken policy | Airless-Injection Oil Engines,” at the meeting on 
of early days, some of these companies supply alter- | the 5th instant, will place his lecture in that class. 
nating and some direct-currect, and some both, The Hesselman low-pressure engine with which he 
at pressures which are not always identical and are | dealt is not well known in this country, and so far 
sometimes, in these days of standardisation, un-|as we know is not being produced here. The 
common. The task of unification, which we are now | engine.was developed by the Swedish engineer, Mr. 
glad to say is to be undertaken, will not be easy, K. J. E. Hesselman, some few years ago, and it 
especially on the financial side, but it is to be hoped | would appear from Dr. Sass’s lecture that con- 
that before long it will result in a more satisfactory | siderable progress is being made with it in Germany, 
service and in more uniform charges over a wide where apart from road traction developments, 
area of the West End of London. The latter object | 600 brake horse-power, 1,400 r.p.m., engines of this 
should be the more easily achieved, since all the | type are being constructed by the Allgemeine 
participating companies draw their supplies from | Elektricitats-Gesellschaft for installation in loco- 
the London Power Company, though it is interest-| motives for the State railways. The combustion 
ing to note that three constituents of the latter) chamber of the Hesselman engine is formed by a 
body, The London Electric Supply Corporation, | deep crown on the piston head and the valves are 
Limited, The Metropolitan Electric Supply Com- | located in the upper cylinder cover. The air inlet 
pany, Limited, and The Notting Hill Electric | is arranged so that the air acquires a rotating motion 
Lighting Company, Limited, are not yet members | in the combustion chamber, and into this air the fuel 
of the new concern. We trust that means may be | is injected through two nozzles. The mixture is 
found of bringing them in and even of extending | ignited by means of a sparking plug, the compression 
unification over a still wider area. |ratio being approximately the same as that of a 
| petrol engine. The air supply is regulated in terms 
of the load by means of a throttle valve in the air 
inlet, connected up with the fuel pump. A vacuum 
governor has recently been developed for con- 


Tue HessELMAN Low-PRESSURE Or. 
ENGINE. 


LaBOoUR MANAGEMENT. 


The increasing interest which is being displayed 
in what is conveniently known as welfare work, is | 
exemplified by the progress that has been made by | trolling the engine on very variable loads. A special 
the Institute of Labour Management during the | fuel pump has also been developed for the engine, 
twenty-one years of its existence. When this body| but does not constitute an essential feature and 
was formed, as the Institute of Industrial Welfare | other types of fuel pump may be used with it. 
Workers, in 1913, it had only 20 members. Now | Particular interest is being taken in the engine in 
its adherents number 500 and its influence is| Germany owing to its satisfactory performance on 
probably considerably greater than these figures | coal-tar oils, the matter being of obvious importance 
appear to indicate. The coming of age of this very | in view of the movement towards the use of home- 
useful body was celebrated by a dinner at the | produced fuels in that country. Owing to the low 
Park Lane Hotel, London, on Friday, November 16, | compression, the engine is comparatively light, and 
at which H.R.H. the Duke of Kent was present. | it is hoped to develop it for aeroplane use. 
In proposing the health of His Royal Highness and | 
Princess Marina, Lord Trent said it had been a/| 
Teproach in this great age of scientific development, 
that progress had been more rapid on the mechanical 
than on the human side. He was afraid there was 
Some truth in the charge that man had not yet 
discovered how to employ the machine solely for | 
the enhancement of human happiness. But there 
had been a great awakening on all sides, and the 
Institute had played a valuable part in setting a | 
high standard of character and ability in the art | 
of management. In reply, H.R.H. the Duke of| achieve this end the co-operation of many sections 
Kent called attention to the fact that the welfare | of the industry will be necessary, and help will also 
movement in factories dated back well over 100) be required from the general public. In other 
ay and that the need for someone to look after| words, the first step must be for listeners to take 

ese schemes was soon felt, though progress was | such precautions against interference as lie within 
slow. From the first, the Institute had concentrated | their power. So clearly is this recognised on the 


ELECTRICAL INTERFERENCE WITH BROADCASTING. 


About the middle of 1933, the Institution of 
Electrical Engineers appointed a Committee to 
consider how the operation of electrical plant could 
be prevented from interfering with broadcast 
reception. It appears from an official statement, 
which has now been issued, that this body has 
confirmed the view that interference is widespread 
and is convinced of the importance of solving the 
problem quickly. As is rightly pointed out, to 





Continent that there is a tendency to give but little 
assistance, unless this course has been adopted. 
Even so, there still remains a large amount of inter- 
ference which can only be effectively corrected by 
suppression at the source, that is by fitting con- 
densers, with or without choke coils, to such appa- 
ratus as rectifiers, high-tension lines or which 
incorporate commutators. A specification which, 
it is hoped, will be issued by the British Standards 
Institution early next year, has, therefore, been 
prepared to assist manufacturers in producing inter- 
ference-free apparatus, and in this way to render 
new equipment, at least, immune. The Committee 
also participated in the meeting of the International 
Electrotechnical Committee in June, when an idea 
of the level of interference, which other countries 
are accepting as permissible, was obtained. This 
level is more tolerant than any of the countries 
really consider desirable, but if interference is 
to be regulated, it is felt that such tolerance 
is inevitable. As regards this country, com- 
pulsion is not regarded with much favour, especially 
as a great deal of readiness to rectify the trouble 
has been shown. It might, indeed, have the effect 
of retarding, rather than of enhancing, progress in 
the desired direction. At the same time, it is 
recognised that there may be a residuum of recal- 
citrants on whom compulsion in the interests of the 
common good, will have to be imposed; and, that 
there is something in this view, is shown by the 
recent action of a large supply authority. The 
position is not made easier by the fact that non- 
interfering apparatus will be more expensive and 
British manufacturers are somewhat naturally 
reluctant to market it, unless all others, including 
importers, do the same. Moreover, as further 
experience is necessary before any method of pre- 
vention can justly receive official recognition, it 
will be advisable to go slowly for the present. The 
problem is also complicated by the large amount 
both of interfering and receiving apparatus which 
would not come up to any standard that could pos- 
sibly be set. 
Rippon DEVELOPMENT ON Roaps. 

As was rather to be expected, the inertia of the high- 
way authorities of this country, combined with the 
eagerness of landowners and speculative builders to 
seize any opportunity for profit, has led to usefulness 
of several of the new by-pass roads being reduced. 
This is due to the form of activity commonly known 
as ribbon development, a term which is unfor- 
tunately by now so familiar as not to require ex- 
planation. The result is that householders on these 
roads are exposed to unnecessary dangers from fast- 
moving traffic and road transport concerns lose 
money and time, owing to the congestion caused by 
waiting vehicles. To say that this position might 
have been foreseen is easy, but there is this justifica- 
tion for the statement in that as long aso as 1909 the 
Development and Road Improvement Funds Act 
gave the highway authorities power to restrict 
building development along new roads. The 
mystery is why this power has not been exercised, 
except in Surrey, Essex, and Middlesex, where all 
building within 200 ft. of a main road is prohibited 
and the number and position of side roads can be 
regulated. Alternatively, any land for 220 yards 
on either side of the road can be compulsorily pur- 
chased. This being the position, the British Road 
Federation, whose offices are at 50, Pall Mall, 
London, S.W.1, have sent a memorandum to the 
Minister of Transport asking that similar powers 
should be given to every County Council and that 
the further extension of ribbon development should 
thus be prevented. As regards roads which are 
already handicapped from this cause, it is suggested 
that a 15-ft. carriageway should be driven through 
the 35-ft. grass margins, which usually exist for the 
accommodation of local and standing traffic, and 
that bays should also be provided for omnibus stops. 
If this were done, it is thought that most of the 
incidental traffic would be cleared off the main 
highway and conditions greatly improved. Urgency 
in the matter is pleaded now that the Road Traffic 
Act imposes a speed limit in built-up areas. This 
procedure has of course already been adopted on the 
Kingston By-pass and might be extended. From 
the King’s Speech it seems now to be realised that 
the question must be faced. 





















THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Ar an ordinary meeting of the Institution of 
Mechanical Engineers, at Storey’s-gate, West- 
minster, on Friday evening last, a paper by Mr. A. T. 
Barber and Mr. A. H. Taylor, entitled “ High- 
Pressure Plant for Experimental Hydrogenation 
Processes,’ was read and discussed. 

Prior to the reading of the paper, the President 
announced the election of the following honorary 
life members, i.e., Professor Sir Thomas Hudson 
Beare, Sir William Bragg, and the Rt. Hon. Lord 
Rutherford. 

After the paper had been summarised by 
Mr. Barber, Dr. C. H. Lander, O.B.E., opened the 
discussion. He said much of the work described by 
the authors had been done while he was at the 
Fuel Research Station. It had been stated by 
Sir H. McGowan that it was hoped that the practical 
application of Dr. Bergius’s method of deriving petrol 
from coal would be operating commercially by 
Christmas next. At the recent Institute of Fuel 
dinner, Dr. Bergius had said that he had originally 
been regarded merely as a * chemical adventurer.” 
The phrase was no exaggeration of the way in which 
Dr. Bergius’s work was received in its early stages. 
Events, however, had proved him to be right and 
that he had found methods that were extraordinarily 
interesting and capable of large scale application. 
The investigations at the Fuel Research Station had 
necessitated a reaction vessel in which hydrogen was 
brought into contact with coal at very high pressures. 
This had involved heating the converter from the 
outside, and the wall of the vessel was under a pres- 


sure of 200, 250 or 300 atmospheres, while the tem- | 


perature approached dull red heat. The life assigned 
to the bombs was 1,000 hours, and as it seemed im- 
practicable to use, as a commercial process, an ex- 
pensive plant which had to be scrapped at the end 
of 1,000 hours, some other plan was sought. This 
was not quite sufficiently stressed in the paper. The 
reaction, which occurred inside the bomb, was exo- 
thermic, i.e., it was a heat-producing reaction, and 
provided bombs of sufficient size were available to 
enable the heating system to be put inside, with 
a lining between the reaction chamber and the pres- 
sure wall of the bomb itself, the walls of the bombs 
could be kept cool. That was the crucial 
which enabled large-scale operations to be successful. 
{ constant succession of failures occurred in the 
early work. A point arose out of Dr. Rosenhain’s 
report (Appendix III of the paper). Dr. Rosenhain 
had not been working with a really representative 
sample, owing to the fact that the end of the tube 
in question had deteriorated to such an extent that 
it crumbled and was lost before reaching Dr. Rosen- 
hain for examination. With the introduction of 
high pressures and high temperatures, engineers 
now appeared to be approaching limiting conditions 
for the materials available. At these temperatures 
the reactions between steam and iron caused rapid 
deterioration of the latter. He would like to 
emphasise— it was not emphasised in the paper—the 
difficulty of getting gauges to stand these high pres- 
sures. Burst gauges were a constant and still 
continuing trouble at the Fuel Research Station. 
As he was no longer associated with the Fuel 
Research Station, he would like to congratulate all 
concerned on the fact that they had been working, 
for something like ten years, at very high pressures, 
without having a really serious accident. 
Professor F. C. Lea, who spoke next, considered 
the developments dealt with by the authors were of 
great interest and importance. He wished to refer 
to the subject of materials. The authors spoke of 
converters of mild steel and of others of 3 per cent. 
nickel steel. Much hed been said about mild steel, 
but littl with reference to the 3 per cent. nickel- 
steel. Had the authors done much in connection 
with the latter steel and had this shown any tendency 
to be brittle ? There were also references to nickel 
chrome steels, and the authors had referred to the 
18:8 nickel-chrome steel. He would like to know 
whether the steels referred to, the 3 per cent. nickel- 
| per cent. chromium and 5 per cent. molybdenum, 
gave any trouble from the point of view of embrittle- 
ment, apart from decarburisation. In certain experi- 
ments, such steels, under certain conditions of 
working and at a certain temperature, had presented 


fact | 





ENGINEERING. 
| very considerable difficulties of that kind. In con-| 
|nection with brittleness, the internal-heating, 
emphasised by Dr. Lander, was of very great import- 
ance. The authors had reminded engineers that | 
hydrogen could cause considerable brittleness, and | 
had remarked that “ in all cases of hydrogen brittle- 
ness, the fracture takes place along the crystal | 
boundaries,” &c. It was known that at ordinary | 
temperatures, using the specimen as a cathode, when 
hydrogen was liberated, the specimen broke in a very 
brittle manner, apparently at the crystal boundaries. 
In the case of his own experiments, it had not been | 
found that there was any real weakening, at ordinary 
temperatures at any rate. The tensile strength of 
the material appeared to be the same, although the 
elongation present was very small ; the fracture was 
of a brittle nature. Again, the authors said that 
“ hydrogen brittleness disappears if the steel is left 
at ordinary temperature for some time, and it may 
rapidly be removed by heating at 100 deg. C. to 
150 deg. C.” It was true that, if treated as a 
cathode and the temperature were raised to that of 
boiling water, brittleness disappeared. Further, the 
authors said: “At high temperatures (above 
680 deg. C.), steel is rapidly decarburised by hydro- 
gen, but no brittleness results from this treatment.” | 
He would ask whether that meant brittleness 
as represented by impact value or brittleness as | 
shown by practically no elongation present in an 
ordinary tensile specimen. It was important just 
now to clarify the mind as to the difference between 
these two types of brittleness. If, although steel 
was decarburised by hydrogen, no brittleness re- 
sulted, would not brittleness be shown very markedly 
by the impact test ? Between the crystals—the 
carbon having been taken away—there was some- 
thing in the nature of an incipient crack. He thought | 
by the impact value, the material would show very | 
definite brittleness, but would not show pronounced | 
brittleness under the tensile test. He would be glad | 
to have those points explained. 

Professor B. P. Haigh was inclined to regret 

|that the advance made had resulted in an extra- | 
|ordinarily interesting research into hydrogen | 
|embrittlement being cut short. It was, he thought, | 
a question whether the cracking shown was hydrogen 
|embrittlement or just creep, natural in mild steel | 
at high temperature under stress. Creep would | 
proceed, under extraordinarily abnormal conditions ; | 
inside, the converter was subject to very great) 
stress, while the outside was subject to very little 
|indeed. The authors had given figures calculated 
by the well-known Lamé formula, and had pro- | 
ceeded to apply corrections for the heat gradient. | 
He could not help feeling that the high stresses and | 
high temperature were very likely to produce creep | 
of mild steel. As was to be expected, the inside of | 
the tube became disintegrated, and that disintegra- 
tion would proceed in greater detail more locally, 
than in an ordinary creep test. In some cases, 
fissures appeared to run through much in the same | 
way as fatigue cracks. 





Dr. James Burns remarked that corrosion was 
one of the most difficult problems which the designer 
of high-pressure plant had to deal with; that 
corrosion was caused by sulphur and by hydrogen, 
both of which were necessary constituents of the 
reaction mixture. In the course of research on 
hydrogenation, he had had an opportunity of 
studying the effects of these on reaction vessels. 
One of these was subject to reaction of hydrogen 
only, at a temperature of 200 deg. C. The other 
| was subjected to the action of hydrogen and sulphur. 
Both reactions were in operation for 20,000 hours, 
or a period of over two years. The vessels did not 
fail, but, on examination by chemical analysis and 
by tensile stress, on specimens of the steel, the 
reaction vessels subjected to the action of hydrogen 
alone showed, by chemical analysis, that the carbon 
had been completely removed from the inside of the 
vessel, there being a gradual gradation from the 
inside to the outside. The tensile strength of the 
steel had also dropped very considerably from the 
outside to the inside. In the case of the reaction 
vessels subjected to the action of sulphur and of 
hydrogen, there was a thick layer of iron sulphide 
on the inside, but the carbon of the steel just inside 
that layer was practically the same as in the original 
steel, the sulphur having had a protective effect. 









































































[Nov. 23, 1934. 








Mr. W. Hamilton Martin spoke next, and said 
that Continental investigators had recognised the 
brittleness effect in the case of nickel steels at the 
temperatures used. They had, therefore, tried 
a material of low chromium and aluminium 
contents for converters and reaction vessels. This 
material had a ferritic pearlitic structure, and 
possessed great strength at high temperatures, 
low creep, and was entirely non-scaling. It was 
free from sulphur, and was not attacked by sulphur 
at the high temperature. Aluminium oxide layers 
adhered tightly to the surface, and there was none 
of the breaking up which had been shown. Twenty- 
five, or so, large hydrogenation converters had been 
made of this material, and they were standing up to 
various high-pressure processes. 

Lieut.-Col. E. Kitson Clark thought it would help 
matters if the authors would indicate the line which 
would be taken when dealing with the subject on 
a large scale. Further, if there were creep on the 
inside of the tube, where did it go to ? 

Mr. W. B. Shannon referred to the seizure of 
bolts, and asked whether the authors had ever 
considered using studs with ground threads? The 


|authors had mentioned the effect of hydrogen on 


oxy-acetylene welding. Had they had the same 
experience with electric welding ? Appendix I had 
referred to temperature stress, and a constant value 
had been assumed for Poisson’s ratio. Other 
researches had shown that Poisson’s ratio varied 
inversely with the temperature, and the coefficient 
of expansion also varied with the temperature, so 
that the temperature stresses might be considerably 
less than those indicated. With regard to nickel 
steels, British Standard bolts were in use in steam 
power installations, and had shown the same 
tendency to brittleness as steels with higher percen- 
tages of nickel, and the trend was towards the 
employment of bolts having no nickel at all, 
of chrome-molybdenum steel, for example. 

At the invitation of the President, Professor 
Haigh submitted an explanation of Col. Kitson 
Clark’s question on creep. By means of sketches 
on the blackboard, he showed what the distribution 
of stress was across the wall thickness, according 
to Lamé’s method of calculation. That had been 
corrected by the authors in their appendix to give 
a somewhat steeper slope. If, say, 700 deg. were 
taken as the limiting temperature, stress in excess 
of this at the inside of the tube would be transferred 
to the outer layers in such a way that the total area 
under the curve would remain unchanged. A little 
creep outside would mean a considerable amount on 
the smaller diameter of the inside. 

Dr. A. P. Thurston asked what experiments the 
authors had made to protect the steel by using 
copper—aluminium oxide had been suggested 
to protect the steel against the intrusion of 
hydrogen. 

Mr. R. W. Allen, Past-President, said it must be a 
great satisfaction to many to learn that, by Christ- 
mas next, petrol extracted from coal would be 
available. On the subject of embrittlement he had 
that day been advised by an eminent metallurgist 
that if ordinary (28-32 tons) carbon steel were heat- 


|treated and oil tempered, desired results could 


be obtained with Siemens-Martin steel without any 
danger from nickel. Could the Siemens-Martin 
steel converters, which had been described be 


| heat-treated and oil-tempered, be used, and, if so. 


would the same difficulty with regard to the hydro- 
genation paste occur ? 

Mr. F. N. Birks said everyone was waiting for a 
really good gauge for high pressures. With regard 
to safety valves, his own experience was that 
with very high pressures these valves were apt to 
give trouble. Ifthe authors had found a successful 
type, he would be glad to hear of it. 

Mr. A. H. Taylor then replied to certain of the 
remarks which had been made. He said that some 
time ago a dip pipe had been taken from a No. 8 
converter. It had been in about 50 hours. The piece 
of tube, which was } in. outside diameter by } in. 
bore broke as easily asa carrot. A number of similat 
cases had been met with. With regard to pressure 
gauges, he understood from one of the makers that 
trouble had been experienced with minute cracks 
appearing in chrome-molybdenum tubes, used for 
the Bourdon type of pressure gauge. With regard 
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to the method of fracture of the Bergius converters, 
their photographs showed that about one-third 
of the depth of the wall had been penetrated by | 
hydrogen. When the sections were cut in the lathe, 
the inner third came off the tool in a very brittle 
manner in very small pieces, but the metal gradually 
got better, more and more like mild steel until, 
at the outside, it came off in the normal manner, 
showing that embrittlement was greater inside. 
On the subject of Dr. Burns’ remarks, on corrosion 
by hydrogen and sulphur, he would say that while 
the scale had a protective effect, yet, in raising and 
lowering the temperature of a converter as they had 
done during experimental runs, the scale cracked 
and the hydrogen was able to penetrate. In the 
chrome-molybdenum converter the hydrogen had 
very little effect ; relying on the scale might let the | 
experimenter down. With regard to Mr. Hamilton | 
Martin’s remarks, they had been rather afraid 
of aluminium, because when they had placed 
aluminium tubes inside reaction chambers to protect 
the thermocouple tube, the aluminium had been | 
completely eaten away. With regard to their) 
not having allowed for the variation in Poisson’s | 
ratio, they would accept the correction. At the 
same time, they had made allowance for the variation | 
in the coefficient of expansion due to temperature. 
They had carried out no experiments on the pro- 
tection of the steel by coatings of copper or alu- | 
minium. They were, however, now actually thinking 
of using a process called the “ methanol’ process 
which was likely to be of use. When the explosion 
on the Bergius plant occurred, it was found that, 
although the safety valve functioned, it did not | 
protect the plant, and on the later plants safety 
valves had not been used. 
The President, before closing the discussion, 
observed that it would have been interesting if, 
in addition to the mechanical engineering and the 
metallurgical sides of the method, the authors had | 
been able to say something about the progress in 
the production of petrol. The subject did not, 
of course, properly come within the technical 
scope of the paper. The authors were carrying out 
small-scale experiments on a big problem. Many 
of the great achievements of the past had been 
first dealt with on similar lines. The early Parsons 
turbine was ridiculous in comparison with what it 
later became. The fact, therefore, that the authors’ 
experiments were carried out on a small scale did 
not in any way suggest that they could not be 
carried out on a large scale. On the question of the 
great injury done to the steel by hydrogen, he 
wondered whether we should again see something like 
what has happened in regard to the action on steel 
of nitrogen. Years ago, nitrogen had a very bad 
effect on steel in certain connections. Develop- 
ments had, however, taken place and, so far from 
being objectionable, nitrogen was now one of the 
greatest blessings available in being the agent for 
producing an extremely hard surface. The Presi- 
dent then brought the proceedings to a close by 
proposing a vote of thanks to the authors. 








THE LATE MR. J. A. BRODIE. 


Mr. J. A. Bropre, whose death, we regret to} 
record, took place at Aigburth Hall, Liverpool, on | 
Friday, November 16, at the age of 76, was the | 
first municipal engineer to be elected President | 
of the Institution of Civil Engineers. This honour | 
was well deserved, since he was not content to 
carry out merely the routine duties of his position. 
On the contrary, he formulated well-thought plans | 
for the betterment of the roads, transport, sewage, 
and other amenities of his city with farsightedness | 
and tenacity, and influenced the course of much | 
work of this kind that has been done in other | 
parts of the country. 

John Alexander Brodie was born in Shropshire 
on June 1, 1858, but spent most of his boyhood in 
Scotland and in the north of Ireland. He began his 
connection with Liverpool in 1875, when he was | 
apprenticed to Mr. G. Fosberry Lyster, M.Inst.C.E., 
who, at that time, was chief engineer of the Mersey 
Docks and Harbour Board. In 1879, he was 
Successful in obtaining both a Whitworth Scholar- 
ship and a Canning Scholarship for mathematics 
at Queen’s College, Liverpool. He next proceeded to 





Sir Joseph Whitworth’s works in Manchester for | with one exception, exceeded 60 ft. in width, and 
a further three years’ training, at the same| though some widenings were undertaken in the 
time attending classes at Owens College. In| central area when the tramways were laid down, 
1881, he received his first appointment in the | the first real step forward was not made until it was 
Liverpool City Engineer's Department, as a tem- | decided, on his advice, but only after a hard fight, 
porary assistant under Mr. Clement Dunscombe, | to construct Queen’s Drive and its arterial offshoots. 
but after holding this position for a year, he went | Queen’s Drive is about seven miles long. It runs 
to Spain, where he was engaged on harbour works, | on a semi-circle with a radius of about three miles 
near Bilbao. In 1884, however, he returned to} from the centre of the city, and varies in width from 
this country and to Liverpool, where he was made 84 ft. to 108 ft. It was planned as long ago as 
general engineering assistant to the city engineer. | 1904, and was immediately useful in giving direct 





In 1892, he entered into partnership with Mr. | 


John T. Wood, M.Inst.C.E., as consulting engineer, | 


and during the time that he was in private practice, 


designed and carried out an improved system of | 
He also} 


handling refuse at destructor plants. 
devised a combined destructor and steam generator, 
which was subsequently employed in many cities, 
both at home and abroad. His firm further under- 
took the responsibility of preparing plans for 
tramways and light railways in more than one 
town, and of constructing a number of large sewer- 
age and water-supply schemes. They were also 
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THe Late Mr. J. A. Bropie. 


called upon to assist in dealing with serious drainage 
trouble in the Ullet-road area of Liverpool, the 
successful outcome of which doubtless played a part 
in securing for Mr. Brodie the appointment of city 
engineer in 1898. 

At this time, in addition to the ordinary duties 
of his position,a great deal of the new city engineer’s 
work was taken up with the extension of the tram- 
way system that had recently been taken over by 
the Corporation. He also played a great part in 
improving the draining of the city, among the 
notable works carried out during his term of office 
being the construction of the central area water-relief 
sewer, which stopped the periodical floodings in bad 
weather in the Whitechapel and Paradise-street 
districts, and the laying of the relief sewer from 
Wavertree to the river, and of the eastern outfall 
sewer to the West Derby Sewage Farm. By suggest- 
ing the use of concrete made from destructor clinker 


| for the construction of houses he was a pioneer in 
/another branch of municipal work, some dwellings 
| constructed according to this method being erected 


in Eldon-street as long ago as 1907. 
It was, however, as a town planner that Mr. Brodie 
will probably be longest remembered. Liverpool, 


access from the northern dock area of the city 
to the manufacturing towns of Lancashire. Its 
| value is shown by the fact that it has since been 
widened to from 120 ft. to 136 ft. It was followed 
by a unified scheme of main traffic arteries radiating 
| from the centre of the town, some of which were 
built before the war. The basis of the scheme was 
the provision of a minimum roadway width of 
120 ft. on all main routes carrying a tramway 
service. Down the centre of this standard road ran 
a fenced-off double tramway track carried on 
| sleepers laid in grass, the width between the fences 
| being 24 ft. Outside this on each side was a 25-ft. 
| carriageway flanked by 10-ft. footways, while the 
remainder of the total width was laid out with 
grass verges and trees. Apart from facilitating 
motor traffic, this road system allows the trams 
to run at speeds up to 30 m.p.h., and thus greatly 
assist the daily flow of workers to and from the 
city. About 25 miles of such roads, one length of 
which is fittingly known as Brodie-avenue, have 
| now been built. 

As long ago as 1910, Mr. Brodie also suggested the 
| construction of two new main roads from Liverpool, 
|one leading towards Manchester and the other 
| towards Southport and Preston. Nothing has been 
|done with the second of these projects, but after 
| considerable delay work was begun on the first, 
| known as the East Lancashire-road, and this has now 
| been completed. In connection with the approach 

to this road from the city, Mr. Brodie proposed 
| that a tunnel should be cut through high ground at 
| Everton so as to ease the gradients for the traffic 
| to and from the river side. This scheme has not 
| advanced beyond the paper stage, though it is of 
| interest to mention that a report in which it finds 
|&@ prominent place was under the consideration of 
| the Finance Committee of the Corporation on the 
day of hisdeath. The same report also deals with 
further road improvement schemes on lines which 
he first suggested, 

Mr. Brodie was also closely connected with the 
recent successful scheme for improving communi- 
cation between Liverpool and the Cheshire side of 
the Mersey. The idea was not new, but it was not 
until 1922, when he, along with Sir Basil Mott and 
the late Sir Maurice Fitzmaurice, reported in favour 
of a tunnel rather than a bridge, that it became 
practical politics. The result is the Mersey Tunnel, 
known as Queensway, the details of whose con- 
struction are familiar to our readers. Mr. Brodie 
was appointed joint engineer for the tunnel with 
Sir Basil Mott in 1925, and shortly afterwards 
resigned his appointment as city engineer. 

Though Mr. Brodie’s professional life was almost 
exclusively bound up with Liverpool, his qualities 
as a town planner were recognised in 1912, when 
he was invited by the Government of India to 
join the Commission which was appointed to plan 
and lay out the new capital of India at Delhi. 
Nineteen years later he was among the special 
guests at the official opening ceremony. 

Mr. Brodie became an associate member of the 
Institution of Civil Engineers in 1890 and was 
transferred to the class of members in 1897. He 
joined the Council in 1910, becoming vice-president 
in 1917 and president in 1920. He was also a 
member of the Institution of Mechanical Engineers. 
He was elected a member of the Liverpool Engi- 
neering Society in 1884, and served as president 
| both in 1898-99 and in the jubilee year of 1923-24. 
He was elected an honorary member in 1931. He 
| was also past-president of the Institution of Muni- 











like most other towns in this country with any} cipal and County Engineers, and for many years 


historical background, grew up in a characteristically 





| was Associate Professor of Engineering at Liverpool 


haphazard way, the roads radiating fanwise from a| University, of which he was Master of Engineering. 


centre close to the river. 
Brodie became city engineer none of these roads, 


At the time that Mr.|He was also an honorary 


lecturer at the 
School of Civic Designs. 
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THE LATE MR. A. W. SZLUMPER. 


Tue death of Mr. A. W. Szlumper, which occurred at 
Richmond, Surrey, on Sunday, November 11, at the 
age of 76, deprives us of a civil engineer, practically 
the whole of whose working life had been spent in the 
service of one of our great railway companies. He was 
fortunate in that his tenure of office corresponded with 
a period when works of considerable magnitude and 
interest were being carried out, and in that his ability 
and painstaking efforts contributed not a little to 
their success. 

Alfred Weeks Szlumper was born at Milford, Pem- 
brokeshire, on May 24, 1858, and was educated at 
Aberystwyth Grammar School and at the University 
of Wales. In 1873 he was articled to his elder brother, 
Mr. (afterwards Sir James) Szlumper, who at that 
time was engaged on railway work in Wales, and who 
afterwards also became well known as a civil engineer. 
With him he was engaged as Resident Engineer and 
Chief Assistant on the construction of the Cardiff 
and Ogmore and other Welsh railways. In 1879, he 
joined the South Eastern Railway as assistant to 
Mr. Francis Brady, then the chief engineer, and after 
two years in this position, was appointed Resident 
Engineer of an important section of the Great Indian 
Peninsula Railway, where he had the opportunity 
of carrying out some extensive bridge, viaduct and 
improvement works. On his return to this country 
he was again, for a short time, engaged under his 
brother in the preparation of Parliamentary schemes 
for the construction of railways in Wales and of the 
Barry Dock, but in 1884 he was appointed Engineering 
Assistant on the staff of the London and South Western 
Railway, with which undertaking he spent the rest 
of his professional career, 

At the beginning of this period Mr. Szlumper was 
engaged as Resident Engineer in carrying out extensive 
widening works between Waterloo and Barnes, and 
subsequently held a similar position in connection 
with the reconstruction of the bridges carrying the 
railway over the Thames at Barnes, Richmond and 
Kingston. He was also responsible for supervising 
the widening of the system between Hampton Court 
Junction and Woking, and from Winchfield to Basing- 
stoke and Worting Junction. Between 1897, when he 
was appointed Divisional Engineer of the London 
District, and 1914, when he succeeded the late Mr. 
J. W. Jacomb-Hood as chief engineer, he was con- 
nected with the preliminary work necessary for the 
rebuilding of Waterloo station, while among the 
principal works which were carried out during his 
term of office in the latter position mention may be 
made of the light railway from Bentley to Bordon, the 
fly-over viaduct line at Hampton Court Junction, 
the gravitational shunting yard at Feltham, and the 
extensive civil engineering alterations which were 
necessitated by the adoption of electric traction in the 
London area from 1913 onwards. Overshadowing 
these, however, were two other undertakings, with one 
of which he was ultimately concerned, though with the 
other he was not so closely concerned. 

The first of these was the reconstruction of the 
terminus of the London and South Western Railway 
at Waterloo, London, which was begun in 1900 and 
not finished until 1922. This reconstruction, which 
converted an inconvenient, scattered and maze-like 
arrangement of platforms and offices into one of the 
best laid-out termini in the country, had to be carried 
out without interrupting the traffic, an achievement 
which was made noteworthy from the fact that on an 
average 1,200 trains were using the station daily. It 
involved the substitution of two spans of brick arches 
and the intermediate pier by structural steel work 
under a busy section of the line, and the construction 
of a new roof above the old, the latter being afterwards 
removed while the traffic continued below. The 
bridge, which carries the system over Westminster 
Bridge-road just outside the terminus, was also 
widened by 45 ft. to accommodate additional tracks. 
Considerable time was occupied in the necessary 





strengthening of the arches on which the station, | 


which now covers 24} acres, is built, and in the building 
of new approach roads. Completion was, of course, 
to some extent delayed by the war, but this does not 
detract from its importance as a feat of engineering. 
The other work to which we have referred was that 
connected with the docks at Southampton which, since 
they came into the possesuion of the railway company in 
1892, have been greatly eniarged and modernised. The 
latest development in this direction, which has recently 
been completed, involved the reclamation of some 
407 acres of mud land, and the construction of a 7,000-ft. 
quay wall and a 1,200-ft. graving dock, the latter being 
capable of taking the largest vessels yet built. On 
the formation of the Southern Railway in 1923, Mr. 
Szlumper became its chief engineer, and during his 
term of office was responsible for the construction 
of the new lines at Ramsgate and for much further 
suburban electrification. On his retirement, in 1927, 


his services were retained by the railway in a consulting 


capacity, and he gave valuable advice on the Charing | 


Cross Bridge scheme. 

During the war Mr. Szlumper, who was a lieutenant- 
colonel in the Engineer and Railway Staff Corps, 
rendered good service to the War Office and the 
Admiralty in connection with railway transport, and 


PORTABLE NON-ELECTRIC 
MAGNETIC CHUCK. 


THE accompanying illustrations show the “ Eclipse 
portable non-electric magnetic chuck, an accessory 
which, though at first sight appears to differ little from 
conventional patterns, really embodies a novel and 


” 


was made a Commander of the Order of the British | ingenious application of well-established principles. 


Empire for his services. 
member of the Institution of Civil Engineers in 1883 
and was transferred to the class of member in 1890. 
His contributions to the Proceedings of this body 
included papers on “‘ The Reconstruction and Widening 
of Barnes Bridge”; “* Signalling on the Waterloo and 
City Railway”; “‘ Widening and Improvement Works 
on the London and South Western Railway (Metro- 
politan Extension)”; and “‘ Signalling at the Waterloo 
Terminus of the London and South Western Railway.” 
For the last two of these he was awarded a Telford 
Medal and a Telford Premium respectively. He had 
also been a recipient of the Trevithick Premium and 
the Miller Prize. He was a past-president of the 
Permanent Way Institution. 








THE LATE PROFESSOR J. G. GRAY. 

Proressor JAMES GorDON Gray, whose death, we 
regret to record, occurred at Dowanhill, Glasgow, on 
Tuesday, November 6, at the age of 59, was the dis- 
tinguished son of a distinguished father. He had for 
many years carried on researches on gyroscopes, and 
from his knowledge of theory thus obtained, had 
developed practical applications in the fields of marine | 
and aerial navigation and national defence. 

Professor Gray, who was born in Glasgow, was the 
second son of Professor Andrew Gray, F.R.S., who 
in his day had also taken a great interest in gyroscopic | 


problems and had played a leading part in the con- | 


sideration and determination of electrical units. He 
was educated at Friars Grammar School, Bangor, at 
the University College of North Wales and at the | 
University of Glasgow. At the conclusion of his | 
University career, which was marked by unusual | 
brilliance, he received an appointment on the teaching 
staff of the Natural Philosophical Department of the 
University of Glasgow, his father at that time being | 
the professor. Later, in the capacity of Independent 
Lecturer and Senior Assistant in the Department of 
Physics, he did valuable work in carrying out the | 
scheme, which resulted in the construction of the present 
buildings and laboratories. In 1920, after he had 
declined similar offers from America, including one 
from Pittsburg, which was accompanied by a proposal 
to institute a special professorship and laboratories | 
for the study of applied physics, he was appointed to 
the Cargill Chair of Applied Physics in the University 
of Glasgow, which had been established through the | 
generosity of Sir John P. Cargill, Bart. He held this | 
appointment to the end, and had actually delivered 
two lectures on the day before his death. 

Though much of his work on gyroscopes did not | 
receive the publicity it merited, owing to the fact 
that it was carried out for Government Departments, 
there can be no doubt that it was fully appreciated 
by experts. During the war he made some valuable 
improvements in the instruments used for cloud flying 
and bomb sighting and invented a great deal of appa- 
ratus for aerial and marine navigation, including arti- 
ficial horizons and cloud levelling and steering devices, 
as well as perfecting methods for use in the production | 
of gyroscopic helms and stabilisers. So greatly were 
these services appreciated that he was invited by 
the United States Government to take charge of 
gyroscopic development at Washington, but he pre- 
ferred to continue working in his own country. Ata 
later date he was responsible for the production of the 
inductor compass used by Colonel Lindbergh during 
his Atlantic flight, and for more than one type of motor 
gyrostat and their accessories. He also made many 
experiments on the magnetism of bodies at low tem- 
peratures. 

Professor Gray was a member of the Royal Society 
of Edinburgh and of the Institution of Electrical 
Engineers. He was part-author with his father of 
“A Treatise on Dynamics,” and had himself published 


| a number of scientific papers on gyrostatic work. The 





| 





latest of these, which is entitled “‘ Gyroscopic Pen- 
dulums,” and is based on the Thomas Gray Lectures 
which he delivered early this year before the Royal 
Society of Arts, is now in the press. 








Cotour-Licut SIGNALLING ON THE LONDON AND 
Norra Eastern Rarmway.—The London and North 
Eastern Railway has authorised a scheme for the provi- 
sion of colour-light signalling between Bethnal Green 
and Hackney Downs. This is a continuation of the 
existing installation on the Enfield Branch of the Railway, 
and will also link up with the scheme for a similar type 
of signalling equipment, which is nearing completion, 
between Hackney Downs and Clapton. 


He was elected an associate | 





The chuck is the invention of Messrs. James Neill and 
Company (Sheffield), Limited, Napier-street, Sheffield, 
11, which firm has applied for patent protection. The 
great utility of the electro-magnetic chuck has been 
increasingly appreciated of recent years, but its employ- 
ment is dependent upon a supply of direct current 
either from a generator or from a rectifier if the main 
supply to the machine is not suitable. The “ Eclipse ” 
chuck holds down the work by a system of permanent 
magnets, so that it is entirely independent of any 
current supply. It may, therefore, be employed on 


belt-driven machines, moved from one machine to 
another, or set up on a bench. 


At first sight the use 
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of permanent magnets would seem to present difficulties 
in the way of removing the work, satisfactory as it 
would be for holding that work in place. The new 
chuck has solved this problem in a very interesting 
manner, as will be evident from the study of our 
illustrations. 

An external view of the chuck is given in Fig. 1. 
t has a smooth flush upper surface to receive the 
work and flanges at the bottom for securing it to 
the machine table by dogs and bolts. A lever at 
one end effects the energising or de-energising of the 
chuck at will when it is loaded or unloaded. The 
surface is chequered by a number of divisions arranged 
in groups of three. The actual magnets are not visible. 
The diagrammatic views given in Figs. 2 and 3 show 
one of the magnets in cross-section at A. They are 
trident-shaped in section and are made of alloys having 
very high coercive properties. The two outer limbs 
are of opposite polarity to the centre one, the whole 
being magnetised to saturation. Though only one 
magnet is shown in these views, there are eight of 
them altogether, that is, two rows of four each. The 
whole of the magnets can be moved longitudinally in 
the chuck by turning the lever through an angle of 
180 deg. Above the magnets are corresponding pole 
pieces B of high-permeability steel embedded in a 
matrix of non-magnetic ferrous alloy C. It is these 
pole pieces which form the divisions of the chuck 
surface referred to earlier. The chuck is shown in 
Fig. 2 with the lever in the “on” position; that is, 
the poles of the magnets are directly under the pole 
pieces. The result is that there is a high flux density 
on the upper surfaces of the pieces, as we have 
endeavoured to show by the conventional “lines of 
force,” and the work is held firmly down. When the 
grinding, or other operation, on the work is com- 
pleted the lever is moved to the “ off” position. This 
traverses the magnets into the position shown 
Fig. 3. Again the “lines of force” have been indi- 
cated, and it will readily be seen that for all practical 
purposes there is no external flux on the upper surface 
of the pole pieces. The work can therefore be removed 
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FAN-COOLED WORM-GEAR UNITS. 


GEAR COMPANY, LIMITED, BIRMINGHAM. 
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without difficulty and the chuck cleaned for re-loading. 
The chuck is kept in the “ off’ position when not in 
use, the pole pieces then acting as ‘“‘ keepers” and so 
preserving the permanency of the magnets. 

The casing of the chuck is made of die-cast aluminium 
alloy, and the base of nickel-iron non-magnetic alloy ; 
the various joints are sealed to prevent the access of 
cooling water when grinding, &c., and the lever and 
moving parts are lubricated with grease, which can 
be renewed through a nipple. We understand that 
the chuck will be placed on the market shortly, and 
for the time being is made in one size only, viz., with 
a top surface of 14 in. by 6 in. At the moment 
the chuck can be seen in use at the Machine Tool 
and Engineering Exhibition now open at Olympia 
on the stand of Messrs. Buck and Hickman, 
Limited, 2-4, Whitechapel-road, E.1. We under- 
stand also that exhaustive practical tests have been 
made with the chuck, and it has stood up to its work 
both as regards immediate efficiency and permanency 
in an entirely satisfactory manner. The only trouble 
that may occur is from accidental contact with a 
severe de-magnetising force. Should this happen, 
Messrs. Neil state they are willing to re-magnetise the 
chuck for the cost of carriage only to and from their 
works. 


FAN-COOLED WORM-GEAR UNITS. 


A RANGE of worm gear units of exceptionally high 
power capacity has recently been introduced by Messrs. 
The Moss Gear Company Limited, Crown Works, 
Tyburn, Birmingham. The essential feature of the 
units is that very effective means are taken to dissipate 
the heat generated by the gears, the result being that 
each component of the units can be run under the most 
favourable conditions, giving an overall capacity nearly 
double that of the conventional type of unit for corres- 
ponding gear centres. Transverse and longitudinal 
sections through a typical unit,are given in Figs. 1 and 2, 
annexed, and it will be seen from the latter figure that 
a fan is mounted on an extension of the high-speed 
shaft. This fan, which is of aluminium, directs a 
continuous stream of air along the cooling fins cast on 
the two sides and underneath the gear casing, the fins 
being clearly shown in Fig. 1. In addition to the fan, 
separate deflectors, not shown in the figures, are 
mounted on each side of the casing, and these increase 
the air supply by induction. The top cover is provided 
with vertical ribs, and the whole arrangement results in 
an increased heat dissipation of about 40 per cent. The 
bearings and shafts throughout are increased in size in 
order to take full advantage of the increased capacity. 

The worm is made from alloy steel with a high nickel 
content, enabling a high torsional core strength to be 
obtained with a glass-hard surface. After hardening, 
the worm threads are ground on the profile to eliminate 
distortion. The worm wheel is in the form of a phos- 
phor-bronze rim shrunk on, and pegged to, a substantial 
cast-iron centre. The rim is centrifugally cast from a 
special alloy giving a high tensile strength in combina- 
tion with a high-wearing factor and a low coefficient of 
friction. The teeth are hobbed by the generating 
process, ensuring correct contact with the worm. As 
will be clear from the figures, ball and roller bearings 
are used throughout. Combined thrust and journal 
bearings are employed for both the worm and wheel 
shafts, and in addition, a roller bearing is mounted on 
the wheel shaft to carry large overhung loads. In the 
larger sizes of unit, the worm shaft journal loads are 








carried on roller bearings, the thrust being taken by a 
duplex journal-type thrust bearing. The gear case is 
a close-grained iron casting and is machine moulded. 
The joint with the cover is ground to ensure a perfect 
joint. Oil flingers are provided on the worm shaft to 
flood the wheel teeth as they enter into mesh. The 
flingers also produce an oil mist which penetrates to all 
the bearings. After passing through the latter, the oil 
is drained back to the sump through special passages, 
shown in Fig. 1. A dip stick is provided to ensure the 
correct standing oil level. All units are tested after 
final assembly under light load and up to full speed, and 
every gear is carefully checked for silence and oil 
tightness. 


LETTERS TO THE EDITOR. 
DEVELOPMENTS IN SHIP FORM. 


To THE Eprror oF ENGINEERING. 


Srr,—In your issue of October 26 there appeared 
a leading article on “ Developments in Ship 
Form” and an article on “‘ The Maierform Principle 
of Ship Design,” both of which I read with 
great interest. In the first, on page 444, a com- 
parison was made between the Maierform and the 
Arcform, in which it was stated that: “the starting 
point of the Arcform is the immersed midship 
section, and the desire to reduce its wetted perimeter 
without reducing the area enclosed or impairing the 
stability at light draughts.” 

Is this to be taken to mean that the Arcform has 
produced an underwater form of which the midship 
section has a minimum wetted perimeter, or have 
these designers produced as far as practicable under- 
water frame-sections over its entire length having a 
minimum wetted perimeter, a scheme outlined by 
me when discussing Messrs. Lovett and Smith’s paper 
at the Institute of Naval Architects, in 1932 entitled 
‘““A Maier and Normal Form Comparison and Tank 
Results ” ? 

The authors of that paper agreed in their reply 
that the basic form proposed, having catenary-shaped 
underwater frames, might well form the starting point 
of a research, to evolve, from a mathematical maximum 
displacement underwater hull shape, the most efficient 
practical shape. By doing so a lot of trial-and-error 
methods in testing out various shapes might be 
eliminated. 

When discussing Mr. Batey’s paper in 1933 on 
“Economic Effects of Improved Forms of Modern 
Cargo Steamers,” in which it was mentioned that 
tests on Arcform models had been carried out since 
August, 1932, it was pointed out by me that their 
form seemed to come very near to the catenary form, 
which should require a minimum of propelling power. 

I might add here that tank tests on 10-ft. models of 
catenary framed sections had been made by my father at 
Flushing, forty years ago, and the shape was actually 
embodied in one of the Dutch cruisers at the time, 
which showed a wonderful speed for the horse-power ; 
but the rounded frames made her a bad roller and she 
required relatively wide bilge keels. 

The idea was also applied to some fast police vessels 
which, by the way, had six-bladed propellers and 
have been referred to by me several times during the 
last few years when discussing the propeller tests 
now being carried out at the tank. 

Resistance-curves of these boats at various speeds, and 
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propeller test results with varying numbers of blades, 
have been in Mr. Baker’s hands, and in the description 
accompanying them it is stated, among other things, 
“that from the half model in wood it will be noticed 
that the submerged waterlines forward and aft are 
practically straight, the upper ones are fuller, the lower 
ones finer than usual, the purpose of which is to decrease 
the wetted surface, and for that same reason hollow- 
shaped frames are avoided, so far as they are sub- 
merged. Assuming that the power required for pro- 
pelling the vessel is about proportional to its wetted 
surface, then that cannot be otherwise than favour- 
able.” 

Since the question of hull form has assumed increased 
importance during the past few years, I have taken 
opportunities which have offered to impress upon 
designers the probable value of further research on the 
eatenary form which had shown such promise in these 
early tests and full-scale applications from a propulsive 
point of view, but did not seem to make for stability. 

If Sir Joseph Isherwood has managed to obtain the 
necessary stability as well with this form, there should 
be many advantages in it. I am sure my father, had 
he been here to-day, would have been most interested 
to see that Sir Joseph, for whom he built his first 
longitudinally-framed vessel, the Sophie Haas, at 
Flushing, some twenty-five years ago, had made a 
success of the catenary form for cargo ships. 

Yours faithfully, 
London, N.W.3. W. Hamitton Martin, M.1.N.A. 
October 30, 1934. 








ECONOMIC CONDITIONS IN 
GERMANY. 


To tHe Epiror oF ENGINEERING. 


Sir,—The last paragraph of your article on this sub- 
ject on page 459 of your issue of November 2 is strikingly 
illustrated by a very recent example. A control 
instrument equipment was required for a Finnish 
cellulose mill. Fourteen firms in all from different 
countries competed, and the order went to a German 
firm at a price approximately 25 per cent. below the 
lowest English tender—10 per cent. to be paid in cash, 
the balance in cellulose. 

We know of no organisation in this country which 
would render this method of trading possible. If 
Germany can underbid by 25 per cent., whilst nominally 
on the gold standard, what chance will remain for British 
industry in neutral markets if and when the mark 
should be devalued to the level of the pound or dollar ? 

Yours very faithfully, 
THe Drayton Recutator & INSTRUMENT 
CoMPANY, LimirTEp. 
B. R. WINGFIELD, 
Managing Director. 
West Drayton, Middlesex. 
November 5, 1934. 





THE WELDING OF ALUMINIUM 
BY THE ELECTRIC ARC. 


Tue welding of aluminium by means of the oxy- 
acetylene blow pipe requires careful manipulation. 
At the welding temperature it is difficult to prevent 
the formation of aluminium oxide and this is normally 
dealt with by dissolving it in a special flux. The 
electric arc, on the other hand, contains no oxygen 
other than that which may be drawn from the surround- 
ing air, and it will be clear that if aluminium can be 
welded electrically the formation of oxide and its 
attendant troubles will be considerably reduced. After 
experimental work extending over a period of years, 
Messrs. Barimar, Limited, 14-18, Lamb’s Conduit- 
street, London, W.C.1, have developed an electric-arce 
process for the repair of fractured crank cases and other 
aluminium-alloy parts, which, we understand, has 
been in use on a commercial basis for the past two or 
three months. In this process, which we were given an 
opportunity of seeing in operation, pieces of rod of 
special composition are placed along the joint to be 
welded and covered with a flux. The work constitutes 
the negative electrode and an ordinary carbon rod 
the positive electrode. An arc is struck and allowed 
to play along the joint for a few seconds; it is then 
broken for some seconds, so as to prevent the work 
from becoming overheated, and the process repeated 
until the weldis complete. By adopting this procedure, 
the risk of distortion is practically eliminated and the 
fact that little excess metal is deposited leads to sub- 
stantial savings in subsequent machining. One of the 
main advantages of the new process, it is emphasised, 
is that the heat generated is localised to a much greater 
extent than is possible with oxy-acetylene welding. We 
were shown some examples of broken castings which 
had been repaired by the new process and a visual 
examination indicated that the welds were in every 
way satisfactory. 
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LABOUR NOTES. 
Mr. C. S. Swan, of Messrs. Swan, Hunter and 
Wigham Richardson, Limited, Wallsend-on-Tyne, 
has been elected president of the Shipbuilding 
Employers’ Federation in succession to Mr. G. Tristram | 
Edwards, of Smith’s Dock Company, Limited, North | 
Shields and South Bank-on-Tees. Mr. Maurice E. | 
Denny, of Messrs. William Denny and Brothers, 
Limited, Dumbarton, and Mr. F. E. Rebbeck, of Messrs. 
Harland and Wolff, Limited, Belfast, have been 
re-elected vice-presidents, and Mr. F. C. Pyman, of 
Messrs. William Gray and Company, Limited, West 
Hartlepool, has been elected junior vice-president to 
fill the vacancy caused by the election of Mr. Swan as 
president. Mr. F. C. Mullens, of the Port Talbot 
Graving Dock and Shipbuilding Company, Limited, 
Port Talbot, has been appointed chairman of the 
Conference and Works’ Board of the Federation, and 
Mr. J. A. Pearson, of Scott’s Shipbuilding and Engineer- 
ing Company, Limited, Greenock, vice-chairman. 


Mr. Findlay, the general secretary of the United | 
Patternmakers’ Association, states in his latest official 
report that in October the number of unemployed 
members increased from 1,130 to 1,205. “ The | 
increase,”’ he adds, “ is really 89, as the figures for one | 
branch have to be added.”” The number of members 
on transitional benefit is 346; a month ago it was 
327. The number on superannuation benefit is 652. 
The total membership is 10,075. 


The National Joint Council for Dock Labour has 
agreed on partial restoration of the deductions made 
from the wages of the workers in 1931. The amount 
deducted was 10d. per day, and the Transport and 
General Workers’ Union, to which the men belong, 
asked for full restoration. The terms of the agreement 
are :—" On and after December 17, 1934, the daily 
wage of men on time rates shall be increased by 5d., 
and the minimum daily wage on the half-daily basis 
should be for the greater ports Ils. 7d. and for the 
amaller ports 10s, 7d. But in any case where under 
the agreement of 1931 a less reduction than 10d. per 
day was made the increase now made shall be half the 
reduction. In the case of men covered by Clause 6 (B) 
of the agreement of May 5, 1920, the same increase of 
Sd. per day shall apply to men whose rates of pay 
immediately prior to the national agreement of 
December 9, 1931, were 60s. per week or more. In the 
case of men whose rates of pay immediately prior to 
the national agreement of December 9, 1931, were less 
than 60s. per week, and whose wages were accordingly 
reduced less than 10d. per day, half the reduction 
shall be restored. Permanent men whose wages are 
paid weekly shall be paid the increased rates as from 
December 17, 1934. On and after December 17, 1934, 
piecework earnings as calculated under the agreement 
of December 9, 1931, shall be increased by 2} per cent.” 


A difference submitted recently to the Industrial 
Court by the National Union of Railwaymen related 
to the action of the London, Midland and Scottish 
Railway Company in transferring certain shopmen 
at Derby from piecework to timework. The men 
had been transferred from the carriage and wagon 
department to the civil engineer’s department, and 
the contention of the union was that the Company 
were debarred by the terms of a previous award from 
altering the basis of employment. The decision of the | 
Court was that the Company were not precluded 
by the terms of the award from taking the action they | 
did. 


As a result of the negotiations which took place 
last week between representatives of the South Wales 
Miners’ Federation and representatives of the Taff 
Merthyr Colliery owners, a delegate conference sitting at 
Cardiff on Saturday decided, on the recommendation 
of the executive committee, not to proceed with the 
tendering of notices to cease work throughout the 
coalfield. Originally, it will be recalled, the delegate 
conference decided on a stoppage in support of members 
of the Federation who verte on strike at the Taff 
Merthyr Colliery, as a protest against what was alleged 
to be victimisation of several of their fellows. 
In its broader aspect, however, the dispute was a 
conflict between the South Wales Miners’ Federation 
and the South Wales Miners’ Industrial Union—a 
non-political organisation. The negotiations, it is 
understood, are continuing. 


It was stated in the House of Commons, last week, 
that the Minister of Labour had invited the National 
Confederation of Employers’ Organisations and the 
Trades Union Congress to meet him for the purpose 
of discussing the question of working hours. According 


—* - _ _ ———$_____ 


| prepared to make. “ It will then,” Mr. Hudson says, 


}as compared with 16-1 at September 24, 1934, and 


| This was 37,000 less than at September 24, 1934, but 


| more than at September 24, 1934, but 158,393 less than 
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to Mr. R. 8. Hudson, the Parliamentary Secretary to 
the Ministry of Labour, what the Government thinks 
should be done is to see, industry by industry, whether 
it is possible to shorten hours, without reducing wages, 
or what sacrifices employers and men, respectively, are 


“have to be seen whether a reduction of hours will 
have an appreciable effect in getting more employment 
for the men.” 


Discussing the question of the shorter working week 
in the latest quarterly report of the General Federation 
of Trade Unions, Mr. Appleton, the general secretary, 
says :—*‘ Other countries are boasting of their success 
in reducing the number of their unemployed. Russia, 
Italy, Germany, and some others, are effecting this 
absorption without incurring any increase in the 
aggregate wages of the total numbers employed. The 
British trade unionist will fear, rather than desire, the 
adoption of similar methods. He would like, on moral 
as well as on pecuniary grounds, to see the numbers 
of the home uneniployed reduced, but, as yet, he does 
not desire that this result shall be achieved by employing 
a thousand men to do a job which seven hundred could 
comfortably accomplish—especially if this involved 
dividing the wages earned by one thousand instead of 
by seven hundred. Under such policies, the three 
hundred absorbed might be better off, but the seven 
hundred would have less to draw.” 


In his report on the experimental working of the 
five-day week “ without loss of wages ’’ introduced by 
Messrs. Boots Pure Drug Company, Limited, Sir 
Richard Redmayne says that it is difficult to tell how 
far the experiment is capable of being applied to other 
industrial concerns, because Messrs. Boots have the 
advantage of being distributors of the commodities 
they produce. His opinion is that the experiment 
might be tried in many works—for example, a large 
printing works—and certainly at works where produc- 
tion and distribution are vested in the same concern 
and where wages do not constitute a high proportion 
of the selling price. But each case, he adds, would 
have to be considered on its merits. He has found 
that the response of employees to a campaign for the 
elimination of overtime *‘ was not always good.” 


During the third quarter of the current year, the 
General Federation of Trade Unions received in contri- 
butions 6,623/. 3s. 5d., and paid out in_ benefits 
4351. 3s. 4d. The number of affiliated societies is 93, 
of which 63 are on the higher scale, 27 on the lower 
scale, and 3 on both scales. The membership on which 
contributions are based is 362,200, of whom 229,013 
are on the higher scale, 123,937 on the lower scale, 
and 9,250 on both scales. 


The Ministry of Labour Gazette states that among 
workpeople, aged 16-64, insured against unemploy- 
ment in Great Britain and Northern Ireland, the 
percentage unemployed was 16-4 at October 22, 1934, 


18-1 at October 23, 1933. For males alone the per- 
centage at October 22, 1934, was 18-8, and for females 
9-9. At September 24, 1934, the corresponding per- 
centages were 18-3 and 10-0, and at October 23, 1933, 
they were 21-3and 9-5. The percentages for September 
have been revised. It is estimated that at October 22, 
1934, there were approximately 10,206,000 insured 
persons, aged 16-64, in employment in Great Britain. 


279,000 more than at October 23, 1933. The figures 
for September 24, 1934, and October 23, 1933, have 
been revised. 


At October 22, 1934, there were 1,695,897 persons 
on the registers of employment exchanges in Great 
Britain, who were out of a situation. This was 48,224 


at October 23, 1933. The total included 1,374,079 men, 
58,640 boys, 215,682 women and 47,496 girls. It was 
made up of 600,392 insured persons with claims for 
insurance benefit, 745,730 applicants for transitional 
payments, 211,207 other insured persons (including 
12,062 insured juveniles under 16 years of age) not in 
receipt of benefit or transitional payments, and 138,568 
uninsured persons. 


There were registered as unemployed in Great 
Britain, 242,762 men, 4,789 boys, 87,688 women and 
2,960 girls, who were on short time or otherwise sus- 
pended from work on the understanding that they 
were shortly to return to their former employment. 
The total of 338,199 was 14,497 less than at Septem- 
ber 24, 1934, and 19,470 less than at October 23, 1933. 
It included 302,320 persons with claims for insurance 
benefit, 15,604 applicants for transitional payments, 








and 20,275 persons not in receipt of benefit or transi 
tional payments. 


Of persons who normally seek a livelihood by means 
of jobs of short duration, there were, on the registers 
in Great Britain, 83,943 men, 66 boys, 1,527 women and 
3 girls; these are largely employed in dock and har- 
bour service. The total of 85,539 was 3,921 more 
than at September 24, 1934, but 1,255 less than at 
October 23, 1933. It included 62,020 persons with 
claims for insurance benefit, 22,432 applicants for 
transitional payments, and 1,087 persons not in receipt 
of benefit or transitional payments. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in October resulted in an increase of over 28,5001. 
in the weekly full-time wages of over 760,000 work- 
people, and in a decrease of about 100/. in those of 
2,200 workpeople. The principal changes consisted 
of increases in the wages of railway workers, coal 
miners in South Wales and Monmouthshire, textile 
bleaching, dyeing, finishing, &c., operatives in York- 
shire Lancashire and Scotland, iron puddlers and iron 
and steel millmen in the Midlands and blastfurnacemen 
in Cleveland and Northamptonshire, and workpeople 
in the electrical contracting, the light castings, and the 
seed crushing and compound cake manufacturing 
industries. The workpeople affected by decreases 
in wages were mainly iron puddlers and millmen in the 
North-East Coast area. 





The number of trade disputes involving stoppages 
of work reported to the Department as beginning in 
October, was 47. In addition, six disputes which 
began before October were still in progress at the 
beginning of the month. The number of workpeople 
involved in all disputes in October (including work- 
people thrown out of work at the establishments 
where the disputes occurred, though not themselves 
parties to the disputes) was about 13,900, and the aggre- 
gate duration of all disputes in October was about 
71,000 working days. 


It was mentioned in these notes some time ago that 
the two Confederations of employers and workers in 
Italy had reached an agreement on the subject of 
working hours. Fuller details of the arrangement are 
now available. In all industrial undertakings in which 
the normal weekly working time exceeds 40 hours, 
the hours of work are to be reduced for categories of 
workers to be specified, and to an extent to be deter- 
mined, by the several national federations of employers 
and workers in the various branches of industry. In 
determining the categories of workers and the extent 
of the reduction of working hours, the national federa- 
tions are to take account of technical and economic 
considerations, and are to fix the period over which the 
prescribed working time may be averaged. The working 
of overtime is, in principle, prohibited ; but temporary 
exceptions may be authorised, in accordance with 
existing legislation governing hours of work, for 
limited periods and for urgent reasons. In all cases 
where overtime is worked, the employer must notify 
the local branch of his organisation within twenty-four 
hours of the commencement of overtime working, 
and the latter, in turn, must immediately notify 
the appropriate workers’ organisation, and indicate 
the reasons for which the working of overtime cannot 
be obviated by the engagement of additional workers. 


In all cases where working hours are reduced under 
the agreement, the remuneration of the employed 
persons is to be reduced proportionately. For the 
purpose, however, of supplementing the reduced 
earnings of workers with large families, a National 
Family Allowances Compensation Fund is to be 
established. To this fund, the employer and the 
worker are each to contribute at the rate of 1 per cent. 
of the wage for hours worked up to 40 per week and 5 
per cent. of the wage for hours normally or exceptionally 
worked in excess of 40 per week. The worker’s contri- 
bution is to be directly deducted from the wage by 
the employer, and paid over by him to the fund. 
The fund is to be administered jointly by employers 
and workers, and regulated in accordance with rules 
agreed upon by the two Confederations, which are 
to fix the rates of the allowances to be paid to the 
workers. 








GENERATION OF ELECTRICITY IN GREAT BRITAIN. 
During the first ten months of 1934, the total amount of 
electricity generated by authorised undertakers was 
12,307 million units, compared with 10,604 million 
units in the corresponding period of 1933. The differ- 
ence, namely 1,703 million units, represents an increase 
of 16 per cent. 
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STEEL CASTINGS.* 


By Dr. W. H. Hartrrexp. 
(Concluded from page 512.) 

A FURTHER example of a steel casting, made in the 
steel foundry operated by the company with which the 
author is associated, is that shown in Fig. 8. This, 
a steam-end turbine casing, upper half, cast in mild 
steel, might be used to discuss the technique of the 
foundry which is employed to ensure soundness in such 
complex and difficult castings. 

The dimensions of this turbine casing were as 
follows: inner chamber, 5 ft. 5 in. diameter and 
external dimension, 5 ft. 6} in. by 9 ft. 4 in. hori- 
zontally, and depth, 6 ft. 2 in. The net weight, as 
delivered after rough machining, was just over 13 
tons. The general form, as well as details, are given 
in the four drawings shown in Figs. 10 to 13. It will 
be seen that the inner chamber is connected with the 
upper horizontal valve chest by a number of distributed 


F (7 in. in diameter) on gland face. 

G (12 in. by 10 in. oval) on the same level 
as C, placed at centre of casting, just 
below the horizontal valve box. 

H and I (12 in. by 10 in. oval) 1 ft. 7 in. each side 
of centre of casting, as indicated in 
Fig. 12, feeding the rib-projecting 
portion of the inner cylinder. 

J A small head (7 in. in diameter) over the 
central rib at the top. 

K and L 14-in. diameter heads over the flanged 
ends of the top valve box. 

M,N,O  ... (7-in. diameter heads) __{ Ver bosses 

and P, Q, R_ (12in. by 10in. ovalheads) | valve box. 

S and T Heads 7 in. diameter over extending 


upper portion. 

There were thus 20 heads. The gross weight of 
the casting, including heads, was 25} tons ; the weight, 
after removal of heads, but before machining, 14} tons, 
and weight as supplied to the turbine builders, 13 tons 
i ewt. The casting was eased in the mould round 





the feeder heads within two hours of casting, but 








steam passages, and that there are various cavities ; otherwise cooling was allowed 
(giving the equivalent of a double wall) fed by steam. |to proceed without interfer- 
Bottom and end flanges are incorporated in the casting, | ence fora period of nine days, 
Stiffening | by which time the through 


as well as several projecting inner portions. 
ribs are attached at various points. For this casting, 
mould and cores were entirely constructed in a “‘Compo” 
of old pots, silica bricks, sand, china clay and coke 
breeze well ground. The facing in the mould was 
3 in. to 4in. deep, the backing being in floor-sand. 
For the cores the facings were up to 3 in. thick for 
the larger ones, and about | in. for the steam passages, 
the core-centres being coke-ashes, &c. 


venience in drying and in placing the cores. 
number of “ drawbacks ” 
cores 19. Drying was carried out at approximately 
320 deg. C. for periods up to 48 hours, according to 








was 10, and the number of | treatment. 


temperature was at about 100 
deg. C. It was then roughly 
dressed. The smaller heads 
at this stage were partially 
removed, and the larger heads 
cut away by the oxy-acetylene 
flame to within about 2 in. of 


The mould | the casting proper, the object 
was rammed up and divided into sections for con- | being to minimise the effect 
The total | of heavy masses during heat- 


All cores were 
loosened out, but not completely cleaned. The residue 


of sand in certain portions (e.g., steam passages) had 


size. After part drying, and whilst warm, the surfaces | the advantage of keeping down scaling effects during 


were sprayed with tar and then given a further drying 
period. The steel was melted in an acid Siemens 
furnace, the actual percentage composition by analysis 
being: Carbon, 0-18; silicon, 0-38; and manganese, 
0-75. The charge was of about 30 tons. The casting 
temperature was 1,570 deg. C., and the metal was 
cast simultaneously through two 1}-in. nozzles in the 
same ladle. 

Further metal (about 25 cwt.) was added to all the 
top heads on the casting about 1 hour after casting, 
this metal being taken from a separate furnace. The 
metal was run simultaneously through two vertical 
runners 2}-in. diameter, via the bottoms of two heads 
A and B (Fig. 12) situated near the outer covers of 
the large end-flanges of the casting. The runners 
were constructed of fireclay runner-sleeves. The heads 
A and B, which were totally enclosed by Compo, 





were 16 in. in diameter, and were connected to the 
mould through suitably-radiused passages. These 
heads were stopped off at 3-ft. height, except for central 
3-in. passages at the top. 
the casting are shown in Figs. 10 to 13, and were as 
follows : 


C a ... (16in. by 12in. oval), at the crown of the 
end flange. 

{18 in. in diameter) over bottom flange at 
the ends of the casting, not far from 
the vertical central plane. 


D and E 





_* Interchange paper from the Institute of British 
Foundrymen to the American Foundrymen’s Association, 
read before the International Foundry Congress, Phila- | 
delphia, Pa., U.S.A., October 22-26, 1934. 


Abridged. 





Other heads provided on | 


| 
| 
i 


heat-treatment. The casting was placed in the anneal- 





After maintaining the casting at this temperature for 
24 hours, it was allowed to cool slow ly in the furnace 
to 600 deg. C., and was then slowly reheated to 750 deg. 
C. to 700 deg. C., held for 16 hours, and finally cooled 
off in the furnace very slowly. The heat-treatment 
covered a total period of 14 days. 

The casting was then rough machined, fins, &c., 
were removed, and a further low-temperature annealing 
treatment given. The temperature was 650 deg. C., 











Fia. 9. 





and the total period occupied, including heating and 
cooling times, was six days. The casting was finally 
Tasie I, 
vis. 17 | eras sey wn > Trad Yo Fave 
| Analysis, per cent. 
Steel | 
§ eh CPN Remy In 
| c. | si | Mm, | 8, | P. 
- _ ee ——_—_____— — — $$$ 
1 | Mild steel . | 0-11 0-27 0-33 0-04 0-03 
2 | 0-80 carbon 0-29 | 0-24 | 0-81 | 0-03 | 0-03 











SEcTION OF TURBINE CASING. 


dressed, chiefly by shot-blasting, and was then ready 
for delivery. In Fig. 8 the casting is shown in the 
rough machined condition. This was now sectioned 
and the disclosed surface is seen in Fig. 9, from which 














Taste II. 
| Mechanical Tests. 
m~ | Heat Treatment. Ss aanar Weedeieibiaiia a 
"Ve: Vield Point. | Maximum Stress. Elongation. ‘iceman 
Soessiiasa as ————$_— ——-—_—__-_-____- 
Tons per sq. in. | Tons per sq. in. Per cent. on 2 in, Per cent, 
1 As cast be re ath 14-8 29-7 17-0 24-0 
| 890/900 deg. C.10 hours, A.C... on . 14-4 | 28-0 38-0 66-0 
890/900 deg. C. 10 hours, A.C. reheated 600 } 
| deg. C. two hours de ea hs bd 12-8 25-6 38-0 64-0 
| 890/900 deg. C. 10 hours, cooled to 600 deg. C. ; ‘ 
raised 770 deg, C. six hours, cooled slowly . .| 13-6 26-0 39-0 66-0 
890/900 deg. C. 10 hours, W.Q., T. 600 deg. C. | | c 
two hours we bis ds o% oof 16-4 27-6 88-0 61-6 
5 2 As cast , vt yt de bi a | 19-6 10-0 12-0 
| 890/900 deg. C. six hours, A.C. .. 22-4 20-0 27-6 
| 870/880 deg. C. 20 hours, A.C. .. A. del 22-0 26-0 30-8 
840/850 deg. C. eight hours, cooled to 600/620 | " . 
| deg. C., held four hours, and slow-cooled_..| 21-6 84-0 17-0 21:6 
| 890/900 deg. C. six hours, A.C. reheated 630 | 36 or ; 
deg. C. two hours, furnace cooled 4 ~ 22-0 37°2 23-0 30-8 
890/900 deg. C. six hours, cooled to 600/620 | 
deg. C. two hours, held and cooled very | a 
slowlyinsand .. bf a = ee 17-6 33-2 30-0 44:8 
870/880 deg. C. 20 hours, cooled to 600 deg. C.; | ™ . 96: 
reheated 770 deg. C. six hours, A.C. .. 21-9 | 35-0 25-0 36-3 








| ing furnace, standing practically cold, and heated up 
| slowly with the furnace. The furnace was producer-gas 
fired, and the heating up occupied a period of 30 hours ; 
| the upper limit of temperature of heating was 900 deg. C. 











it will be seen how free the internal metal is from any 
shrinkage or other defects. The plane of sectioning 
can be readily determined from the drawings in Figs. 10 
to 13. The surface exposed by the séctioning was now 





a! 574 


prepared in the usual way, and then etched to bring 
up the macrostructure. It was clear from all the 
macrophotographs that the feeding arrangements had 
operated successfully. Test-pieces cut from the casting 
in its final conditions gave the following results : 


1. 2. 
Tensile test— 
Yield point, tons per square inch 16-0 16-5 
Maximum stress, tons per square 
inch 31-4 31-7 
Elongation per cent. on 2 in 32-0 30-0 


Bend tests : 180 deg. without cracks on } by } section. 


Heat-Treatment of Steel Castings.—Steel 
require heat-treatment to put them into a +:erviceable 


castings | 
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treatment is a safe procedure, having in mind the size 
and form of the casting. In any case, except for the 
| austenitic steels, a suitable reheating or tempering 
treatment should follow any hardening or quenching, 
so as to minimise residual stresses as well as to remove 
brittleness and lack of uniformity in hardness. 
can be combined with (1) as indicated by the example As in the case of the heat-treatment of forgings, the 
quoted later. This aspect of heat-treatment is success-| pieces require adequately supporting and handling 
| fully dealt with for mild carbon-steel castings without | so as to prevent distortion, either while hot, or during 
In Table II will be found the 


| difficulty, and resulting mechanical tests are of a high | heating and cooling. 

}order. In the case of alloy steels, particularly the | results of different heat-treatments on two examples 
of carbon-steel cast material. The carbon contents 
are respectively 0-11 per cent. and 0-29 per cent., 


. 
richer alloy steels of fairly high carbon content, for 
example, 3 per cent. chromium, 0 -9 per cent. carbon, | 
| steel—the diffusion of carbides is a much slower pro- and the analyses are given in Table I. 
| 


| 

| heating, at a temperature well above the upper critical 

point of the steel, applied to the casting gives oppor- 
tunity for diffusion of the constituents, which form a 

| solid solution at high temperatures, and subsequent 
cooling provides for a recrystallisation resulting in a 

| refined structure. This treatment for most castings | 








| 
| 

























































































condition from several points of view, namely :— | esduse. and extended annealing periods may be In conclusion, the author would like to record his 
Fig.!0. SECTION A.A. SECTION 8.8. Fig. 11. 4 SECTION C.C. 
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appreciation and thanks to Mr. C. W. D. Townsend, 
| the General Manager of the Firth-Brown Foundries at 
Scunthorpe, Lincolnshire, and to Mr. G. Stanfield, 
M.Eng., B.Sc., and his other colleagues at the Brown- 
Firth Research Laboratories, for the assistance ren- 
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(1) To liberate casting stresses ; (2) to break down the , 
casting structure; (3) to give the material the most 
suitable hardness and mechanical properties for the 
particular purpose it has to serve. As regards (1), a 

sufficient treatment would be a period of soaking at a 

temperature at which the casting is slightly plastic, 
followed by slow cooling. ‘n the case of mild steels a 
temperature of the order of 650 deg. C. would be 

sufficient. It is essential, however, that heating up | 
to the maximum temperature should be at a sufficiently 

slow rate to avoid the superposition of heating-up 
stresses, since, in general, these would additive 

to the stresses left in after casting, and would tend to 
cause clinking. In large castings this is a very serious 
danger. As regards (2), the system of crystallisation | 
formed in the steel when solidifying is usually not only 
coarse but of somewhat acicular form, tending to a 
deficiency in ductility if not actual brittleness. 


be 


Naturally, the degree to which this exists varies very 
much with the type of steel, as well as with the size 
of the casting and casting temperature. 


A prolonged 


j}above the recalescence point—instead of annealing. | 't 8 desired to protect. 


| require putting into the true austenitic condition, which | F. 
| demands a rapid cooling from a fairly high temperature. 


dered in the investigations described. 








Sotcneck Roormse Stass.—Some particulars con- 
cerning the “ Solecheck” roofing slabs have recently 
been sent to us by the manufacturers, Messrs. The 
Trussed Concrete Stee] Company, Limited, reinforced- 
concrete engineers, Thames House, Millbank, London, 
S.W.1. The main object of the slabs is to protect flat 

With regard to (3), it will be appreciated that whilst | *8Phalted roofs from structural injury caused by > 
many castings are in their most satisfactory condition | heat of the = The slabs are made of reinforce: 
agg less ey ’ "| conerete, are 2 ft. square, and are perforated with 
for service in the annealed condition, there are Many | numerous holes, of such diameter and shape that the 
pecial purposes for which a somewhat higher hardness | sun's rays, it is claimed, cannot pass directly through the 
is desirable. Carbon-steel castings are given a slightly | slabs. The holes are connected underneath by channels 
higher hardness by normalising—air cooling from | to permit free air circulation to cool the material which 
i Each slab is supported clear of 
| the roof surface on five short legs, the overall thickness of 
the decking being about 2 in. The report of an in- 


necessary. The necessary times and temperatures 
to give the desired result for each type of steel can only 
be arrived at by experience. 





8s 


Certain alloy steels—for example, nickel-chromium, 
— ee —— we after) vestigation, carried out at the Building Research Station 
annealing, be give n @ hardening and tempering treat-| of the Department of Scientific and Industrial Research, 
ment, whilst austenitic alloy steels, such as 12 per cent. | shows that the temperature of an asphalted roof, pro- 
manganese or high chromium-nickel stainless steels, | tected by the slabs, was reduced by as much as 31-5 deg 
The roof on which the tests were carried out con- 
sisted of a 7-in. reinforced-concrete slab, covered with 

. . : > ) was 
It will be appreciated that the application of any | ®SPbalt. ¢ in. thick. The temperature of the air 
irastic cooling treatment to a casting is liable to set up 84-5 deg., that of the unprotected asphalt 117 deg., and 
i oo ' sagen vg © to set UP | that of the asphalt below the decking, 85-5 deg F. The 
serious stresses during, and after, such treatment, and! peduction of temperature caused by the decking was 
discrimination is required in deciding whether such ! thus, as already stated, 31-5 deg. F. 
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THE INSTITUTION OF CIVIL 
ENGINEERS. 


Presidential Address by Str Ricnarp A. 8S. REDMAYNE, 
K.C.B., M.Sc.* 
(Concluded from page 505.) 

THE great advantage of the pneumatic over the 
hydraulic method of packing is that at some collieries, 
ewing to the special nature of the roof or floor, the 
application of water causes a dangerous movement 
or swelling of the strata, making it undesirable to use 
it. Again, water is a troublesome agent, as it has to 
be raised to the surface after completion of the packing, 
whereas compressed air is a positive advantage as a 
ventilating agent. In view of the danger of the 
creation of sparks when forcing the stowage material 
through a pipe by compressed air, it would appear 
desirable in the interests of safety that pneumatic 
stowage should not be practised with dry material 
at collieries in which inflammable gas occurs; and 
that before using even moist material it should be 
made certain that sparking due to frictional electricity 
is not occasioned in the process. 

The invention of mechanical coal-cutters is due to 
British enterprise, the first machine having been 
devised by Michael Menzies in 1761, but it was not 
until the advent of compressed air as a motive power 
that real progress was made in the application of this 
method of getting coal. In 1865 a mechanical coal- 
cutter, driven by compressed air, was at work in a 
Durham colliery. The application of mechanical 
means to the cutting of coal in the United States has 
far exceeded its application in British coalfields. 
There are, however, good reasons for this difference. 
In the coalfields of the United States the natural 
conditions are better suited to the application of 
mechanical undercutting than in some of the British 
coalfields. It is impracticable to apply mechanical 
undercuttiag to those seams the coal of which is so 
heavily “‘ cleaved ” that it will not stand to be under- 
cut, as is the case in some parts of the great South 
Wales coalfield ; nor can a mechanical undercutter be 
applied where the roof is so tender that it is necessary 
to keep the timbering close up to the coal face, a 
condition which obtains at a number of British collieries. 
The conditions in America are such that mechanical 
cutting rarely presents any difficulty. 

In their estimates of the available resources of coal 
within the United Kingdom the Coal Commissions 
that have sat on the subject have taken 4,000 ft. as 
the limiting depth from which coal can be worked 
and have based their estimates accordingly. It is 
not the increase of temperature, nor the mechanical 
difficulties imposed by depth on the winding of coal, 
nor difficulties in the ventilation of the workings, that 
stand in the way of working coal at great depths, for 
both gold and copper are being worked at depths con- 
siderably in excess of 4,000 ft. (one of the Robinson 
Deep shafts in the Rand is 8,006 ft. deep); the major 
problem is that of the pressure exerted on the workings. 
Coal cannot withstand as high a pressure as most 
metalliferous ores, nor are the enclosing strata, in the 
case of coal, so strong and firm as those in which 
metalliferous lodes occur. 

The greatest depth at which coal-mining has been 
practised in Great Britain is 3,600 ft., in Lancashire, 
though in Belgium coal has been worked at a depth 
of just over 4,000 ft. The great pressure due to depth, 
the cost of the upkeep of the roadways and the crushed 
state of the coal when mined, will probably render the 
working of coal beyond the depth of 4,000 ft. so un- 
profitable a venture that it will not be undertaken by 
any form of private enterprise. Fortunately, by far 
the greater part of the coal supplies of Great Britain 
exist at a depth within the limit taken by the Royal 
Commissions. 

The last-issued Census of Production has some 
interesting statistics which bear on the application 
of mechanical power in coal mines and the field for 
its further development. The total ‘engine power” 
in coal mines increased from 2,293,256 h.p. in 1907 to 
3,341,460 h.p. in 1924, an increase of 1,048,204 h.p., 
or 45-7 per cent. In 1912 the total horse-power of 
electrical plant in use above and below ground was 
510,756. In 1932 this total had increased to 1,855,262, 
but having regard to the total horse-power of all kinds 
of motive power in use, that is a moderate figure. 
It is estimated that about one-half of the engine power 
“: the coal mines of Great Britain still remains non- 
electric, 

_ Great developments have taken place of late years 
in the cleaning of coal. Precise statistics as to the 
proportion of coal washed before being marketed were 
not available until 1927, but in that year the amount of 
coal which was passed through cleaning plants, wet 
or dry, was 20-5 per cent. of the total output. By 
1932 the proportion had risen to 34-3 per cent., and 
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seeing that it is not necessary to subject the large coal 
to any cleaning process, the figure given represents a 
very large proportion of the coal produced from the 
mine which is capable of being washed. The number 
of cleaning plants increased from 538 in 1927 to 728 in 
1932. 

It is erroneously, though commonly, supposed that 
the health of coal-miners compares unfavourably with 
that of other manual workers. Comparing the mortality 
of all males with that of hewers and getters in coal 
mines, the figures are, for ages between 45 and 54, as 
1 to 0-842, the death-rate for all males being 1,156 per 
100,000, whereas in the case of the hewers and getters 
it is only 973. When one realises that mining is a 
dangerous occupation and that the figures I have 
mentioned are inclusive of deaths from accident, it 
will be seen how healthy is the vocation of the miner. 
In point of fact, apart from the dangerous nature of 
the calling (from the liability to accidents), the avocation 
of a coal-miner is a very healthy one—short working- 
hours spent in an even atmosphere—strenuous it 
certainly is, but not unhealthy. Dangerous though 
the occupation of a coal-miner is, it is not as dangerous 
as that of a railway shunter or of a platelayer, for 
instance, if by coal-miner we mean the actual coal- 
getter. If, however, we class all miners together, 
including all persons employed in coal and metalliferous 
mines, then the miners’ occupation is the most danger- 
ous, the fatal accidents per thousand persons employed 
being 1-1 for the year 1932, and the next highest being 
0-8 for shipping. As compared with the majority of 
other coal-mining countries, Great Britain occupies 
an enviable position in regard to safety. By far 
the largest proportion of fatalities in our coal mines 
are occasioned by falls of roof and sides. Thus, of the 
2-46 persons killed or seriously injured underground 
per 100,000 man-shifts worked in 1932 (under- 
ground), 1-22 were due to falls of ground, 0-12 to 
explosions, 0-05 to accidents in shafts, 0-67 to under- 
ground haulage, and 0-40 to miscellaneous causes. 

Though falls of ground contribute to a greater extent 
than any other form of accident to the total loss of life 
in coal mines, colliery explosions create greater 
consternation and are more conspicuous in the public 
mind. One is led to ask what has been done or is 
being done towards the prevention or mitigation of 
the effects of these disasters. Colliery explosions may 
be of firedamp alone, or they may be of firedamp 
extended by coal-dust, or they may be due to the 
ignition of a stirred-up cloud of coal-dust in the absence 
of firedamp. 

It is certain that the most beneficial discovery 
made in recent years was that of the late Sir William 
Garforth, namely, that an admixture of inert dust, 
such as finely-ground shale, so reduces the inflamma- 
bility of coal-dust that if present in sufficient quantity 
it renders the latter innocuous. As regards its capacity 
for producing or extending an explosion, the danger 
of coal-dust is in proportion to the amount of volatile 
hydrocarbons it contains. Unless the mine is wet 
throughout, stone-dusting of coal-mines is now enforced 
by law. Broadly speaking, a mixture of 50 per cent. 
coal-dust and 50 per cent. stone-dust is uninflammable. 
Among the factors which must be taken into con- 
sideration in devising means for the prevention of 
coal-dust explosions are the following:—(1) The 
purity of the dust. (2) Its fineness. (3) The quantity 
in which it occurs—using 200-mesh dust of an average 
bituminous coal, the lower limit of propagation lies 
between 0-032 oz. and 0-08 oz. per cubic foot. This is 
so small a quantity that it can only be detected by 
careful examination. (4) The dimensions of the road 
or gallery in which ignition takes place. (5) The 
chemical and physical state of the air. (6) The humidity 
of the dust and of the gallery walls. (7) The character 
of the initial inflammation. 

There are a number of ways in which an ignition 
of fire-damp may be occasioned in a mine, for example, 
an overheated safety lamp; the violent movement 
of an inflammable mixture through the gauze of the 
lamp, or even a spark from an electric signalling 
device ; the spontaneous combustion (self-heating) of 
coal; and, of late, two other rare means have been 
proved possible, namely, the spark from a steel pick 
striking hard stone; and compressed air.* When an 
air-blast carries solid particles with it, a shower of 
sparks may be produced, the supposition being that 
the heat of these sparks is due to the friction of the 
solid particles against the wall of the pipe or against 
the air-current which carried them. 

But the most frequent cause of coal-mine explosions 
is undoubtedly shot-firing, and any satisfactory sub- 
stitute for explosives in the breaking-down of coal 
and stone in the mine would be welcomed as one of the 





greatest blessings conferable on the coal-mining com- 
munity. Recent advances in knowledge of the 





* On September 28, 1930, at No. 1 pit, Drocourt 
mines; and in February, 1932, at Marchienne-au-Pont 
colliery in Belgium. 


chemistry of explosive reactions—a subject in regard 
to which Professor Wheeler has done much to enlighten 
us—have shown that the production of flame is not 
instantaneous but is the result of a series of reactions, 
and that traces of certain substances can delay or even 
inhibit one or other of these intermediate reactions, 
so that explosion is made more‘difficult or even im- 
possible. The application of this knowledge to the 
problem of colliery explosions, whilst it has not yet 
resulted in the discovery of an “ inhibitor” which 
could have practical application, has led to new obser- 
vations of value. For example, so far as firedamp 
explosions are concerned, a ny towards greater safety 
in the use of explosives has been taken in the pro- 
duction of cartridges sheathed with a thin layer of 
sodium bicarbonate. The bicarbonate apparently acts 
as a cooling agent, thereby rendering the flame of the 
explosive less incendive, rather than as an inhibitor. 
Similarly, as regards coal-dust explosions, an un- 
expected observation has been the much greater 
efficency of gypsum for dusting, as compared with 
other incombustible dusts, such as shale-dusts. Here, 
again, the action of the gypsum is probably as a cooler, 
by virtue of its high proportion of water of con- 
stitution. 

Much has been done towards the limitation of the 
effects of colliery explosions, and it is not too much to 
hope that in the not distant future their prevention 
will be made absolute. Such prevention is largely 
a matter of the due observance of well-established 
precautions. 

Up till the year 1899, Britain was the greatest pro- 
ducer of coal of any country in the world ; but in that 
year the United States of America wrested this position 
from her with an output of 226,554,000 tons as against 
220,094,741 tons, the production of Great Britain. 
The output for the United States of America in 1913 
had risen to the huge figure of 508,893,052 tons, or 
nearly twice that of our record year, namely, 
287,347,952 tons. Last year the outputs were, 
for the United States 336,190,000 tons, and for Great 
Britain 207,112,000 tons. Prior to the war, Germany 
was our chief competitor in the coal markets of the 
world. Her output doubled between the years 1890 
and 1900 (being 150 million tons for the latter year), 
and in 1913 had risen to the imposing figure of 
274,264,420 tons (made up of 183,433,296 tons of true 
coal and 85,831,124 tons of brown coal). 

Poland now, by reason of the accession to her from 
Germany of a great part of the Silesian coalfield, and 
of her subsidised coal carriage, has, to a large extent, 
taken the place of Germany. Germany, on her part, 
deprived of such an important part of her black-coal 
possessions (Silesian to Poland and the Saar, tempor- 
arily, to France), intensified the development of her 
brown-coal resources to such an extent as to go along 
way towards meeting her domestic need in fuel and 
to liberate much of her black coal for foreign com- 
petition. Yet Great Britain still holds the premier 
place in the coal-export trade of the world. 

The world-wide decline in export of coal is due to 
two factors, one of a temporary character, namely, the 
general depression in industry, the other the increasing 
use of substitutes, eg., oil and water-power. The 
increase in the production of oil as between 1900 and 
1932 was nearly 800 per cent., whereas the increase 
in the production of coal was only 47 per cent. The 
extent of our dependence on imported oil is measured 
by the fact that in 1932 we imported about 8,000,000 
tons, of which nearly one-half was motor-spirit. The 
competition with coal in Great Britain itself is not, 
therefore, very great. It is abroad that the damage 
done to the coal trade of this country is serious, in 
that it diminishes the demand for export as well as 
at the coaling stations. It has been estimated that 
in Europe and South America alone about 8 million 
tons per annum of British coal have been displaced 
by oil. 

In 1914 only 3-14 per cent. of the world’s shipping 
was adapted to oil burning, but to-day the figure is 
45-4 percent. It is still, to my mind, doubtful whether 
it is an economic proposition so to use oil ; it seems to 
me that flexibility and fashion may be the chief factors 
in the case. Let us examine the position further. 
Best Admiralty coal has a calorific value of from 
14,000 B.Th.U. to 14,500 B.Th.U. per pound as against 
from 19,000 to 19,500 in the case of fuel oil; but the 
price of coal is just about half that of the oil. Now, 
crediting to oil-using ships all the advantages of oil, 
such as saving in storage space, rapidity in bunkering, 
saving in labour, and flexibility of use, at the price at 
present ruling it would not only be cheaper to use 
coal in preference to oil to raise steam for use in tur- 
bines, but it would also be cheaper to use steam- 
turbines in preference to the internal-combustion 
engine. This statement is warranted by the results 
that were obtained in the trials of the S.S. George V 
and the 8.8. Mercer. 

The trend would appear to be (1) for large vessels 





(12-14 knots) to use steam generated in coal-fired 
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boilers, and (2) for passenger boats (14-18 knots) to 


steam-turbines. The 


adopt oil-fired boilers and 
out of favour, 


internal-combustion engine is going 
because of the vibration it causes. 

With regard to the Royal Navy and its use of oil, 
I do not feel able to express an opinion on the merits of 
the case, for there are involved other questions of such 
importance as possibly to outweigh that of cost, in 
spite of the fact that 95 per cent. of the world oil pro- 
production is in the hands of foreigners, an important 
factor in time of war. In regard to the mercantile 
marine, however, I have not the least doubt that the 
advantages of coal outweigh those of oil, in spite of 
the fact that the Diesel engine has the highest efficiency 
of any type of prime mover. 

It is frequently stated that the lessened demand for 
coal is due partly to its more economical use, partly 
to the great extension in the use of gas and electricity, 
and partly to the harnessing of water-power. Nothing 
could be more erroneous. The more economical use of 
a commodity, as Professor Jevons showed, does not, 
as is commonly supposed, lead to a restriction in its 
consumption. Quite the reverse. Every economy in 
the production and consumption of an essential com- 
modity, if duly reflected in its selling price, will increase 
the public demand. That is emphatically so in the 
case of fuel. People do not keep windows closed in this 
country because they prefer stuffiness to air, but for 
warmth. Our climatic conditions are such that for 
two-thirds of the year there is a large unsatisfied 
demand for fuel in Great Britain. 

As with fuel, cheapening the cost of power leads 
to its more extensive consumption. Take the case of 
Italy. It was stated when Italy set about developing 
her considerable latent resources of water power, that 
the importation of coal would decrease materially. 
The reverse has proved to be the case, as the following 
figures show : 


Home 
Production, 


Imports of Coal 
ar : 
we and Coke 








} Tons, 
1913 266,552 
1919 6,093,776 2,368,068 
19290 14,272,147 045,000 
1931 10,911,657 590,701 





It is fifteen years since Sir George Beilby, Sir Charles 
Parsons, myself, and Mr.—later Sir—Richard Thelfall 
signed the Report on Gas Standards, in which we 
stated that “‘the national interest will best be served 
by that policy which will promote the widest adoption 
of scientific methods for the preparation and use of 
fuel.” There are prospective developments—what are 
commonly termed “new uses” for coal—-which are 
under constant and intensive examination, though it 
cannot yet be said positively—with one possible 
exception--that they are able to stand on their own 
feet. The ~.<ospective developments I have in mind 
are :—(1) The hydrogenation process. (2) Low -tempera- 
ture carbonication of (3) The use in 
transport in place of petrol. 

I refer, in particular, to the turning of coal into oil, 
namely, the wide application of the low-temperature 
carbonisation of coal, with the consequent production 
of tar suitable for burning under boilers, or the hydro- 
genation of this resultant tar in order to secure a home 
supply of petrol of the first quality ; or, alternatively, 
the treatment of the tar so as to render it available 
for use in Diesel engines. I prefer to regard the hydro- 
genation process as, at present, applicable rather to the 
treatment of tar than to the direct treatment of coal. 

In view of the increasing use of smokeless semi-coke 
resulting from the low-temperature distillation of 
suitable coals, it is worth while to pause for a few 
minutes and consider what would be the result of its 
substitution on the grand scale for raw coal in our 
homes. This country is at present practically de- 
pendent upon foreign countries for its supply of fuel- 
oil and of petrol, and from this point of view alone 
it would appear that the development of a home source 
is of great importance. There the fact that 
were the low-temperature carbonisation of coal to 
become established it would undoubtedly contribute 
to an increase in the production of coal and to greater 
employment in many directions. 

As indicative of the possible bearing that the applica- 
tion of these methods may have upon the coal industry, 
I would point to the domestic consumption of raw 
coal, which amounts to about 35 million tons per 
annum. If the whole of this demand were met by the 
semi-coke produced by low-temperature carbonisation, 
there would result :— 

(1) An augmentation in the national output of coal 
amounting to about 12 million tons per annum. 

2) The production annually of the following alter- 
native products: (@) 2 million tons of tar-oil for fuel 
purposes; (6) 1} million tons of Diesel-engine oil ; 


coal of gas 


is also 


(c) 358 million gallons of petrol. 
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(3) The production annually of 100 million gallons 
of petrol by stripping the gas. 

(4) An increase in the employment of miners of 
from 35,000 men to 45,000 men, with a consequent 
annual saving in unemployment benefit 

(5) Increased employment at low-temperature car- 
bonisation works. 

The quantity of fuel-oil obtained would be more 
than sufficient to meet the peace requirements of the 
Royal Navy; or, if subjected to full hydrogenation, 
358 million gallons of petrol would be produced which, 


with the 100 million gallons obtained from the gas, | 


would amount to about half the quantity imported 
during 1932. 

Even if it were not found practicable to carbonise 
the whole of the 35 million tons of domestic fuel for 
the above purposes, owing possibly to the competition 
that would arise due to the increasing use of electricity 
and gas for domestic purposes, it is useful to record 
that there should still be forthcoming the following 
advantages : 
output of coal due to the increased demand for semi- 
coke, electricity, and gas. (2) The production of at 
least enough tar for fuel purposes, or, alternatively, 
of Diesel-oil or petrol for power purposes, to enable 
this country to have a reasonable home source of 
these products, and one capable of expansion in times 
of national emergency. 
ment of workers. 

The semi-coke, as is well known, produces a more 
efficient open fire than raw coal, with the definite 
added advantage that it is smokeless. 

The low-temperature distillation process seems to be 
in a fair way to becoming a stable industry, for the 
year 1929 saw the establishment in this country of 
the first distillation plant in the world devoted solely 
to the distillation and fractionisation of low-tempera- 
ture coal-oil. In 1930 occurred the first full-scale 
experiments with aeroplanes flying on coal-petrol, 


and in 1932, for the first time, vessels of the British | 


Navy put to sea fuelled only with oil made from British 
coal. 1933 saw a number of home-defence aircraft, 
flying daily, actuated by coal-petrol alone, and also, 
for the first time, large cargoes of low-temperature 
coal-oil distillates were shipped to foreign countries. 

Another possible method of increasing the con- 
sumption of coal is in the larger production of gas 
owing to its use in the compressed form for motor 
transport. A committee, which has been considering 
this matter for many months past, recently published 
the results of the experimental work so far completed. 
From those results it is quite evident that the technical 
problems involved in the substitution of gas for liquid 
fuel have been solved. For more than a year such 
vehicles have been running continuously and success- 
fully upon compressed gas. It has been found that 
250 cub. ft. of gas of a calorific value of 500 B.Th.U. 
per cubic foot (7.e., 1} therms) is equivalent to a gallon 
of motor spirit. 

In a report of a series of exhaustive tests made 
with a lorry owned by the Whitwood Chemical Com- 
pany, Limited, of Normanton, and extending to 
about 670 miles, it is stated that the consumption of 
fuel was 9,400 cub. ft. of gas and 27 gallons of low- 
grade oil. Developments in the use of producer gas, 
electricity, and steam for motor transport have also 
made great strides. A strong case would be made 
out for the sole use in our large towns of electric taxis, 
with the beneficial results of cessation of noise and 
deleterious fumes. For long-distance, heavy-goods 
transport, the steam-driven lorry, year in year out, is 
probably the cheapest motor for the purpose on the 
road. 





HIGH-PRESSURE PLANT FOR EX- 
PERIMENTAL HYDROGENATION 
PROCESSES.* 

By A. T. H,. 

Tne object of this paper is to present some of the 
engineering problems which have arisen during the 
progress of experimental work in connection with the 
hydrogenation of coal and tar at the Fuel Research 

Station, Greenwich. A brief description of the hydro- 

genation desirable. Heavy liquid hydro- 

carbons, or solid hydrocarbons such as coal, are sub- 
jected to the action of hydrogen, whereby a portion 
of the hydrogen enters into chemical combination, 
resulting in the formation of some lighter liquid hydro- 
carbons together with a certain amount of gas, and, 
when compounds containing oxygen are treated, 
water. The extent and speed of the reaction and 
the efficiency of the process are governed by the 
temperature and pressure at which it is carried out, 
and are also influenced by the presence of certain 
catalysts. Most of the experimental work at the 
Fuel Research Station has been carried out under a 
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(1) A considerable augmentation in the | 


(3) An increase in employ- | 


pressure of about 3,000 lb. per square inch, and at 
temperatures ranging from 800 deg. F. to 950 deg. F.., 
though pressures up to 6,000 Ib. per square inch hav: 
been used. 

Two-Litre Autoclaves.—A large amount of preliminary 
work, such as the testing of catalysts, has been carried 
|out in small discontinuous converters or autoclaves, 
each having a capacity of about 120 cub. in. They 
| are externally heated, either by gas or in an electri: 
|furnace. The converter containing the material to b: 
| treated is charged with hydrogen to an initial pressure, 
jusually 1,500 lb. per square inch. Heating to th 
|reaction temperature of 850 deg. F. then follows ; 
this takes about two hours, and the temperature is 
maintained for a further two hours before cooling. 
The maximum pressure reached during a test is between 
2,800 lb. per square inch and 4,500 lb. per square inch, 
‘depending on the amount of hydrogen absorbed 
during the reaction. The earliest work on hydro- 
genation at the Fuel Research Station was carried 
out in 1924 in a simple form of autoclave. It had a 
bore of 34 in. and a capacity of 125 cub. in. The 
| external diameter was at first 10 in., but the converter 
was afterwards turned down to reduce the wall thick- 
ness to 1} in., so as to improve the heat flow. The 
single end-cover was made with a plain spigot bearing 
on a copper ring. The converter could be rotated or 
reciprocated for agitating the contents. The heating 
chamber was of concrete, fitting close round the 
vessel, and heating was effected by means of gas 
burners in the lower part of the chamber. 

In 1926, three 2-litre (120 cub. in.) discontinuous 
converters were obtained. They had a bore of 3¢ in. 
and a wall thickness of 1¥ in. The cover was fitted 
with a double-cone plug, seating in a conical facing in 
the body, with the joint initially about 2 in. from the 
end of the body. The cone angles were made 7 deg. 
jand 21 deg. on the plug, and 14 deg. in the body, se 
that the joint was theoretically a line contact. Actually 
this tends to become a slightly-rounded conical surface 
by distortion in tightening up, and eventually the 
joint has a width of ~ in. to } in. After prolonged 
use the joint line moves further into the body, when 
the angles of the plug and seating must be restored. 
The life of the original converter bodies was deter- 
mined by the number of times the conical seatings 
could be re-cut, because when the joint line passed 
the back face of the body flange, sufficient bulging 
took place to prevent a tight joint being made. The 
joint line in most of the converters subsequently made 
at the Fuel Research Station has been formed initially 
much nearer the end of the body. In this way, the 
seatings can be re-faced several times without passing 


| 


beyond the restraining influence of the flange. Fig. | 
shows the construction of the most recent two-litre 
converters made at the Fuel Research Station. Besides 


the three mild-steel converters of this type originally 
obtained, 14 have been made at the Fuel Research 
Station, of which nine were of mild steel and five of 
3 per cent. nickel steel. They have all been turned 
from solid bar, and the flanges screwed on. 

Certain elements have an appreciable effect on the 
rate and extent of the chemical reaction between 
hydrogen and coal. To obtain comparative results 
when experimenting with different catalysts it is 
therefore desirable to use steel with a minimum alloy 
content; hence, all the small converters used for 
preliminary coal hydrogenation experiments have 
been made of low-carbon steel. Improvements have 
been made in the gas-heating arrangements to obtain 
a more even temperature distribution along the con- 
verter, but it was necessary to use an electrically- 
heated furnace to obtain a really flat temperature 
gradient along the full length of the converter. The 
converters are rotated at about 55 r.p.m. by means of 
a chain driven through countershafting by a 1-h.p. 
electric motor. A three-bladed stirrer lies loosely 
inside the converter. 

To obtain a better mixture of the contents in con- 
verters for hydrogenating liquids, the bearings have 
been made spherical, and an eccentric fitted at on 
end, thus giving an oscillating as well as a rotating 
motion. Hydrogen is supplied from a battery of 
bottles which are pumped up to a pressure of 1,800 |b. 
per square inch by a compressor at intervals, as required. 
All the converters are hydraulically tested to 6,300 Ib. 
per square inch before going into service. The installa- 
tion of the two-litre converters in brick cubicles has 
proved effective protection in case of explosion. Two 
explosions which have occurred resulted in no more 
damage than the complete destruction of two pressure 
gauges. Although in these two instances the gauges 
were undoubtedly overloaded, pressure gauges general!) 
have been a weak spot in all the high-pressure plant. 
Pressure gauges having Bourdon tubes of alloy stee! 
| are now being tried. 
| Bergius Coal Hydrogenation 
| plant for continuous operation, having a capacity o! 
1 ton of coal per 24 hours, was installed, as a result of 
| the department’s interest in the British Bergius 


Plant.—In 1926, « 
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Syndicate. Details of the converters are given in 
Figs. 2 and 3. Three horizontal converters were 
urranged in series, the coal paste and hydrogen passing 
from one vessel to the next through connecting pipes 
it the ends. Both main cover joints are of the double- 
cone type similar to those used for the two-litre con- 
verters already described. A mild-steel jacket filled 
with lead is welded to the converter body near the 
flanges. Heating is effected by four external longi- 
tudinal coal-gas burners of the Bunsen type. Between 
the flanges, the converter is completely immersed in 
liquid lead at the working temperature, and fairly 
even heating is thus obtained. The connecting pipes 
are held in position by studs and a loose flange with 
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a split collar, the latter bearing against a shoulder near 
the coned end-piece, which is welded to the pipe. This 
projects downwards in order to maintain the level of 
the liquid just above the top of the stirrer shaft. 
‘he stirrer consists of four flat blades mounted on four 
piders and is rotated at about 55 r.p.m. by means of 
log on the stirrer shaft. The packing of the water- 
oled gland for the stirrer shaft consists of white- 
tal, oil, tallow, and graphite well mixed and com- 
pressed into rings. Two pyrometer pockets are fitted, 
one in the lead bath and one projecting inwards inside the 
stirrer from the front end cover. The weight of each 
converter complete is about 3} tons, including 2 tons of 
lead. Four converters were supplied with the plant ; 
the material was understood to be a Krupp basic stee! 
the following percentage composition: Carbon, 
0-11; silicon, 0-16; sulphur, 0-018; phosphorus, 
0-015; manganese, 0-55. The working life was 
estimated to be at least 1,500 hours. Actually, only 
one converter approached the estimated life. 










DETAILS mat CONVERTER 


The plant had been working for about 280 hours, 
though not without minor operating troubles, when 
an explosion occurred during a pressure test with air. 
The pressure was approaching 3,000 lb. per square 
inch when it was necessary to warm up converter 
No. 3 in order to free the stirrer. Although the 
temperature was under 250 deg. F. when the burners 
were turned off, an explosion occurred shortly after- 
wards. Considerable damage was done to the con- 
necting pipes and valves, and the end cover joints of 
converter No. 1 were strained. The relief valve on 





the seating. It being obvious that a satisfactory 
jot could not be made, the spare converter was 
installed. On further examination, numerous black 
streaks were found running longitudinally for several 
inches at the faulty end of the converter, the ends of 
which showed as pits in the seating. It appeared as 
if the vessel had been forged from a badly-piped 
ingot, as no serious attack by hydrogen could have 
occurred at this point. The converter had, however, 


| received the worst shock of the explosion already 


mentioned. The final grooving across the seatings 


the hydrogen supply line, which was set to discharge | was no doubt erosion caused by the passage of hydrogen 
at 6,000 lb. per square inch, opened, but gave no/|and tar at high velocity through an initially sma]l 
effective protection to the plant. On this account it | fissure situated at a point weakened by original faults 
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has not been considered necessary to fit pressure 
relief valves on the later experimental plants. It is 
practically certain that the air pumped in formed an 
explosive mixture with the light vapours or dissolved 
hydrogen from the residue in the converters. The 
heating of converter No. 3 must have raised the con- 
tents to a critical temperature, at which ignition 
occurred. The damage done suggested that the 
greatest force of the explosion was felt in converter 
No. 1. As the temperature in converter No. 3 rose 
to 570 deg. F. after the explosion, it is possible that 
slow combustion commenced in No. 3, and that the 
hot gases were forced over into No. 2, igniting the 
mixture there, and thence proceeding to No. 1. The 
converters had previously been tested with air several 
times, but had never been heated simultaneously, 
neither had the stirrers been rotated. In order to 
prevent any recurrence of such an ignition, the practice 
of pressure-testing with air was discontinued, and only 
hydrogen has since been used for any pressure above 
atmospheric. 

The gland through which the stirrer shaft passes 
into the cylinder presents some interesting features 
The driving pulleys are not keyed, but are clipped on 
to the shaft, and the belts are run rather slack, so 
that slipping may occur in the event of a stirrer stick- 
ing, in order to prevent twisting of the shaft. The 
thrust is taken on an external ball bearing. The 
depth of the stuffing box is 9 in., and the packing 
consists of rings made from whitemetal ribbon, graphite 
tallow, and oil, moulded to shape in a hand press. 
A neck ring is inserted at the inner end of the stuffing 
box, behind which heavy oil is supplied from lubricators 
of the Moscrop type to seal and lubricate the gland, 
The stuffing box is also cooled by an external water 
jacket. When properly fitted and attended to, these 
packings are very effective and perfectly tight, but if 
the oil supply is stopped for any reason, paste from 
the converter may creep past the neck ring into the 
whitemetal packing and cause it to seize to the shaft. 
It has been the practice on this plant to keep a number 
of gas burners alight in various positions for the definite 
purpose of igniting any leaking gas or vapour before it 
has time to form an explosive mixture with the atmos- 
phere of the building. 

When the plant had been working for a total of 463 
hours, it was necessary to take the first converter out 
of service. It had been used for some time for hydro- 
genating tar, and continual leaks had been experienced 
at an end cover joint. The converter was removed 
and the seatings of body and spigot were skimmed in 
the lathe. Both seatings showed slight pitting after 
skimming, but as this did not look serious, the con- 
verter was reinstalled and a tight joint made. After 
only 12 hours, however, serious leakage took place, 





and on examination a deep groove was found across 
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or chemical attack. After about 700 hours’ working, 
tonverter No. 2 suddenly ruptured while hydrogenating 
car under normal operating conditions. When the 
converter was cooled and dismantled, examination 
showed that a long crack had opened out along the 
top centre inside the converter for a length of 28 in., 
the greatest width of the crack being } in. On the 
outside was a long shallow depression adjacent to the 
middle portion of the crack inside. The actual length 
of the opening on the outside through which the 
contents discharged was probably about # in. only, 
and it closed up completely on eooling. The converter 
was afterwards cut in halves at right-angles to its 
axis, and sections were parted off for further examina- 
tion. Many minor cracks were then seen all round, 
radiating outwards ; they were rather more numerous 
in the upper than in the lower half. It was noted 
during cutting these sections that the inner third of 
the wall was hard and brittle, while the outer portion 
left the tool like normal mild steel. 

New converters, which will be discussed later, had 
been obtained by this time, and one of these was 
installed. The other two were visually examined, 
and appeared to be in good condition. The plant 
was operated normally for a period, after which the 
conditions were changed. The first converter in the 
series was used as a preheater for hydrogen only, No. 2 
being charged with 50 lb. coal, through which hydrogen 
was passed at a pressure of 3,000 lb. per square inch, 
while the liquid products were condensed in converter 
No. 3, which was water-jacketed. Under these condi- 
ions, converter No. la (which replaced No. 1) ruptured 
after 814 hours’ total working life. The appearance 
of the cylinder after the fracture was precisely similar 
to that of converter No. 2, and it is noteworthy that, 
in spite of the extent of deterioration of the metal, 
the vessel did not explode violently in either case. 
‘The last of the mild-steel converters, No. 3 in the 
series, was withdrawn after 1,238 hours’ service under 
full working conditions. On examination, it was 
found that embrittlement of the steel had occurred to 
a considerable extent; in fact, failure was probably 
not far distant. It is probable that its longer life, 
compared with converters Nos. 1 and 2, was due to 
the lower concentration of hydrogen in it. 

Apart from the action of hydrogen in decarburising 
the steel and penetrating the crystal boundaries, the 
stress of 6 tons per square inch is high for a mild 
steel operating at 850 deg. to 900 deg. F. The “ time 
yield” stress at this temperature is well known to be 
only about 5 tons per square inch. The failure of 
these vessels would appear to be the result of hydrogen 
reducing the cohesion of the crystals at the inner 
surface, with subsequent separation of the crystals 
under the stress. The initial stress, already high, 
was increased as the effective thickness of the walls 
was reduced. The effect of both the hydrogen attack 
and the stress was therefore cumulative, and the outer 
ring finally failed in tension. 

Some time before the failure of any of the converters, 
inquiries had been made in this country for replace- 
ments made of a more suitable steel, and in 1928 
three converters were obtained from Messrs. Hadfield’s, 
of Sheffield, in their ERA HR steel, a heat-resisting 
steel which is also resistant to the action of hydrogen. 
The percentage composition is: Carbon, 0-2; chrom- 
ium, 22-0; nickel, 7-0; tungsten, 4-0; silicon, 1-75. 
At the makers’ suggestion these were made as castings 
instead of forgings, as it was thought that it might 
not be possible to avoid small forging cracks. The 





oldest of these alloy steel converters has been in use 
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' 
for about 600 working hours, and has so far shown | 
no sign of deterioration. The attachment of the 
mild-steel jacket to the alloy steel converter body 
needed careful consideration, owing to the difference 
in thermal expansion. Under certain circumstances 
this would cause very high stresses in the jacket and 
welded connection, if the latter were of rigid construc- 
tion. The form of flexible connection, very similar 
to that used on the mild-steel converters, has given 
entire satisfaction. Before the jackets were attached, 
the alloy steel converters were hydraulically tested to 
6,000 Ib. per square inch. Measurements taken on one 
vessel during the test showed a diametral expansion 
of 0-0022 in. on 12-5625 in., and a longitudinal expan- 
sion of 0-005 in. on 64-866 in. 

The discharge of hydrogenated material from the 
continuous coal plant has produced some interesting 
experiences. It will be realised that as the ground coal 
may contain pieces of shale, &c., as large as ,',-in. 
diameter, which pass through the plant unchanged, 
the opening of the discharge valve must be at least 
equal to the size of these pieces, and an opening of 
this amount on a conical-seated valve of even quite 
small diameter would allow of a discharge, at the high 
working pressure, greatly in excess of the capacity of 
the plant. Furthermore, the scouring effect of the 
mixture at that pressure washes away the metal of the 
valve and seat in an astonishingly short time. Wire- 
drawing is so severe that seatings made of, for example, 
high-carbon high-chromium steel, and 18 per cent. 
tungsten steel in its hardest possible condition, have 
been destroyed in a few hours. The only material 
found to be of any use for this purpose is tungsten 
carbide. The authors believe this can only be obtained 
in Germany, and being of diamond hardness, it is very 
difficult to work. It is, moreover, extremely brittle, 
but if handled carefully it will last indefinitely. 

Small-Scale Plant for Coal.—Some preliminary 
experiments were carried out in the Bergius plant, 
in which a charge of coal was placed in one of the 
converters and hydrogen under pressure was passed 
through it, the object being to collect separately the 
products formed during different stages of the thermal 
decomposition and hydrogenation, and to study the 
rates of the reactions concerned. The Bergius plant 
proved unwieldy for this work, which required particu- 
larly accurate measurements. A suitable plant was 
accordingly designed and constructed at the Fuel 
Research Station. The mild-steel converter No. 6 
shown in Fig. 4, is similar to the two-litre converters 
already described, but is fitted with a mechanically- 
driven stirrer and with means for allowing a continuous 
gas flow through the vessel, and removal of the vaporised 
products. The gland packing for the stirrer shaft is 
in two parts, consisting of five turns of graphited 
asbestos followed by nine turns of plaited leather 
impregnated with tallow. The two packings are 
separated by a lantern ring which is supplied with oil 
from a reservoir maintained under pressure by a 
connection from the hydrogen supply line. This has 
proved perfectly satisfactory. This plant is operated 
at pressures up to 3,750 Ib. per square inch and a 
temperature of 840 deg. F., each experiment occupying 
about 16 hours, including the time required for heating 
up to the reaction temperature. Heating is effected 
by enclosing the converter in an electric furnace, 
formed in halves, in which it is possible to maintain 
a desired temperature along the whole length of the 
reaction space with a maximum variation of 4 deg. F. 

Small Continuous Tar Plants.—Although a number 
of tar hydrogenation experiments have been carried 
out in Bergius converters, it was soon found that they 
were not the most suitable type for this work. A 
small continuous converter (No. 4) was accordingly 
designed and erected in 1930-1931, together with the 
necessary auxiliary plant. The converter, which was 
operated in a vertica, position, was of mild steel, 4 in. 
in diameter by 1 ft. 8 in. long internally; the walls 
were 1} in. thick, while the end covers, 2} in. thick, 
were held in position by six bolts 14 in. in diameter. 
Double-cone joints were employed, as in the Bergius 
converters. Heating effected by completely 
enclosing the converter in an electric furnace. The 
normal operating conditions were 3,000 Ib. per square 
inch pressure, and temperatures between 830 deg. F. 
and 900 deg. F. The converter was operated for a 
total of about 1,020 hours, the duration of the runs 
varying from a few hours vo seven days. It is appar- 
ently still in good condition Considerable trouble was 
experienced at times with blockages, particularly in 
the outlet valve for the heavy product. The blockages 
were due partly to dust from the catalyst, combined 
with the pitch-like liquid dealt with. During the 
intervals between releases, this material was com 
pressed at the valve inlet, and formed a solid mass 
which would not pass through, in spite of the pressure 
behind it. Heating the pipes by steam considerably 


was 


reduced these blockages. 
During the course of the experiments on continuous 
converter No. 4, the need was felt for a small plant in 





jan 


which different catalysts and catalyst supports could 
be compared with regard to efficiency, rate of deteriora- 
tion, &c., under some precise set of conditions, more 
rapidly than was possible in converter No. 4, at the 
same time leaving the latter free for studying operating 
conditions and developing the technique necessary 
for a larger plant. Messrs. Chemical Reactions had 
developed a suitable plant, and a unit was obtained 
from them in February, 1932. Details of the converter 
(No. 5) are given in Figs. 5 to 7. Tar and hydrogen 
enter at the top and pass downward through the 


catalyst, which is supported by a perforated steel disc. | 


All the products leave through a side connection at 
the bottom, and pass thence through a condenser to 
the high-pressure separator, in a similar manner to 
the vapour product of No. 4. Heating is effected by 
external electric furnace. The first converter 
supplied was made of nickel-chrome steel containing 
0-13 per cent. carbon, 3-5 per cent. nickel, and 0-8 per 
cent. chromium. After 2,700 hours under the working 
conditions of 3,000 Ib. per square inch and 900 deg. F., 
however, it was deemed wise to remove it from service, 
and a new converter (No. 5a) was installed. Converter 
No. 5a was made of chrome-molybdenum steel con- 
taining 0-3 per cent. to 0-4 per cent. carbon, 1-0 per 
cent. to 1-5 per cent. chromium, and 0-25 per cent. 
to 0-35 per cent. molybdenum, and was expected to 
have a longer life than that of nickel-chrome steel. 
lf no evidence of approaching failure was discerned, it 
was decided to allow this converter a working life of 
5,000 hours. This was not actually realised as at 
the end of 4,520 hours the bottom plug fractured 
across the lower screw thread. Signs of fracture were 
first noticed when starting to unscrew the plug after 
anexperiment. In view of the extent to which corrosion 
had occurred in the plug, the whole converter was 
taken out of service for examination. A third vessel 
(No. 56), of the same composition as No. 5a, was 
installed, and this has had a working life, to date, of 
6,300 hours. No evidence of weakness is discernible. 


(To be continued.) 








40-SQ. IN. AUTOMATIC BUTT 


WELDER. 


A UNIVERSAL fully automatic butt welder, which 
is claimed to be the largest of its kind, has recently 
been completed by the Allgemeine Elektrizitéts 
Gesellschaft, Berlin. It is intended for use in welding 
large sections such as are employed in the manufacture 
of anchor-chain links, pipe flanges and other work, 
and can deal with areas up to 40 sq. in. An important 
feature is that the work is pre-heated before flashing 
takes place. The result is that the current rush is 
much less than in a cam or hydraulically-operated 


| and then the aluminium was added. 


THE PHYSICAL PROPERTIES OF 
IRON-ALUMINIUM ALLOYS.* 
By C. Syxes, Ph.D., and J. W. Bamprytpz, A.R.S.M. 


AN examination of technical literature reveals that 
a considerable amount of research work has been 
carried out on this system of alloys. It appears that 
alloys of iron containing from 0 per cent. to 34 per cent. 
of aluminium consist of a homogeneous solid solution 
The system exhibits the phenomena of a closed y 
loop, no y phase being observed after the aluminium 
content exceeds about 1-2 per cent. The alloys 
considered here, containing from 0 per cent. to 16 per 
cent. of aluminium with small amounts of carbon and 
silicon, fall, therefore, into the above portion of the 
thermal equilibrium diagram. During a _ cursory 
re-examination of this system it was noticed that 
certain of the aluminium-iron alloys had particularly 
good heat-resisting properties, which appeared to 
merit further investigation. The results of the 
investigation are recorded in this paper. 

The materials used to make the alloys were either 
high-quality Swedish iron or conductor rail for the 
iron constituent, and high-grade aluminium as the 
second constituent. The carbon content in the final 
alloy was about 0-06 per cent. or under. The alloys 
were made in high-grade fireclay crucibles in a 10-lb. 
high-frequency (1,000,000 cycles) furnace, the melting 
time being about 30 minutes, or in a }-ton high- 
frequency (500 cycles) furnace lined with magnesite, 
when the melting time was approximately one hour. 
The iron was melted first, any slag present was removed, 
Very satisfactory 


| mixing was obtained in the }-ton furnace, where the 


| aluminium. 
| the same, except that a certain amount of fluorspar 


machine, in which the faces to be welded are brought | 


together whatever their temperature. It has thus 
been possible to reduce the peak capacity of the 
transformer to 800 kVA and to design it to supply 
400 kVA continuously. At this output the maximum 
area of 40 sq. in. just mentioned can be welded in 
16-5 minutes with an electrical consumption of 47 kWh. 
The machine will also weld 20 sq. in. twelve times an 
hour, consuming 9-2 kWh during each operation and 
burning off 13} in. The variety of purposes for which 
the machine can be used has been greatly extended 
by arranging for the upset pressure and burn-off to be 
adjustable within a few moments — by turning a 
handle. In this way the maximum clamping pressure 
of 70 tons and the maximum upset pressure of 50 tons 
can be applied to sections as small as 4 sq. in., the 
minimum which can be conveniently handled in so 
large a machine. 

The various controls are mounted in an enclosed 
cubicle, which is entirely separate from the machine 
itself. The transformer is also similarly isolated 
that full protection is, it claimed, secured. 
The clamps, burn-off and upset are all operated by 
three-phase motors of the built-in type. Special 
precautions have been taken to ensure that the work 
shall be accurately carried out within very fine limits 
in spite of the heavy upset pressure and that the weld 
shall be made at the correct temperature and burnt 
or “frozen” joints avoided. This is particularly im- 
portant in view of the increasing use of alloy steels. 


80 18 








Brirish STANDARD MeTHopD FoR DETERMINATION OF 
PHosrHorus In CoaL AND Coxe.—The British Standards 
Institution has recently issued a standard method for 
the determination of phosphorus in coal and coke. The 
method is based on a comprehensive survey of nine 
different methods applied to a large number of cokes 
obtained from Cumberland, Durham, Scotland, South 
Wales, Yorkshire, and Westphalia. The method finally 
selected as the standard is one of the two found to give 
consistent results, and of these two, is the more simple 
and economical in time. Copies of the method, which is 
designated No. 568-1934, may be obtained from the 
Publication Department of the Institution, 28, Victoria- 
street, London, 8.W.1, price 2s. 2d. post free. 





stirring is violent, due to the electromagnetic forces ; 
in the 10-lb. furnace the melt was mixed, using a steel 
rod as stirrer, since the electric forces produce little 
circulation. The alloys did not attack either the 
lining material or the crucible, but a certain amount 
of oxide dross was produced in both types of furnace. 
This oxidation, or coruscation as mentioned by Had- 
field, was troublesome, since the solid dross clung 
to the crucible or lining, particularly at the original 
iron level, and reduced the effective volume of the 
lining for the next melt. The “ make-up” of the 
lining was cumulative, and limited the number of 
possible heats per lining by reducing the furnace 
capacity. 

Various experiments were carried out in order to 
eliminate, if possible, the make-up of the lining 
and the following procedure was finally adopted :— 
The iron base was melted and the slag removed ; the 
bath was then deoxidised, using ferro-silicon and ferro- 
titanium. Fluorspar was then added, and finally the 
When melting scrap the procedure was 


was added to the solid charge at the beginning. In 
this way trouble due to lining make-up was very 
considerably diminished. Melting losses varied with 
the composition of the alloy and also with the state of 
the iron before the additions. With alloys of 10 per 
cent. aluminium and upwards the losses were quite 
small, and the analysis was within + 0-5 per cent. 
of the calculated value when melting on the }-ton 
scale. 

Casting.—The production of ingots and sand castings 
of these alloys was rather more difficult than in the 
case of ordinary steel. This was particularly so 
when the aluminium content was high. The oxide 
appeared to form a skin around the pouring stream, 
very similar to that experienced in magnesium casting 
which prevented the metal from completely filling the 
mould and gave rise to considerable lapping. In sand 
castings a high pouring temperature and a good head 
sufficed to give a smooth finish to the casting. For 
ingots, however, a satisfactory technique took con 
siderably longer to develop. The usual, and many 
unusual, mould dressings were tried before a satis- 
factory solution was obtained. This was based on the 
fact that, although carbon or chlorine will not reduce 
aluminium oxide individually except at high tem- 
peratures, together they reduce it at a dull red heat, 
producing aluminium chloride, which is volatile. Th« 
ingot mould was filled with a mixture of carbon and 
chlorine obtained by volatilising trichlorethylene or 
carbon tetrachloride. These vapours are of con- 
siderably higher density than air and tend, therefore, 
to stay in the mould. The steel was poured into the 
mould, and further liquid was added at the same tim: 
to make up for the amount which burnt away at th 
top of the ingot mould. The drops of liquid added 
were of such a size that they dropped through th 
flame at the top of the ingot mould without burning 
and yet evaporated completely before reaching th: 
metal surface. The authors were able to make ingots 
weighing up to 500 Ib. with quite good surfaces by 
this method. Further experimental work on thes¢ 





* Paper read before the Iron and Steel Institute, 
in Brussels, on Tuesday, September 11, 1934. Abridged. 
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lines has shown that the same effect can be produced 
by using chlorinated pitch. 

Rolling, Forging.—The authors have been unable to 
work in any way alloys containing more than 17 per 
cent. of aluminium ; all the alloys with up to 16 per 
cent. of aluminium may be readily forged and rolled 
hot. In their experience the alloys can be divided 
into two groups: 0 per cent. to 5 per cent. of aluminium 
and 5 per cent. to 16 per cent. of aluminium. Alloys 
in the first group are ductile, can be cold-worked, and 
are similar in properties to pure iron; alloys in the 
second group are quite brittle in ingot form when cold 
and must be worked hot. The safe forging tempera- 
ture increases with the aluminium content to 1,250 
deg. C. for a 16 per cent. alloy; provided that the 
alloys are sufficiently hot, they will stand heavy 
reductions. Alloys high in aluminium should be 
“saddened” before cogging, and the authors have 
found it useful to cog before rolling. The rolling of 
sheet to 22 gauge and of rod down to } in. diameter is 





avoid. For example, }-in. bar forged from 10-Ib. 
ingots 24 in. in diameter, when fractured showed in 
certain cases grains as large as 4 in. across. More 
consistent material was produced by using larger ingots 
of which the casting temperature had been carefully 
controlled to give a fine equiaxed structure. This, 
together with the larger reduction possible, produced 
tensile specimens which gave more consistent results ; 
even so, the grain size was stil] quite large. In ordinary 
commercial practice the grain size can be controlled 
very effectively by the addition of carbon; such 
additions not only refine the grain, but increase the 
ultimate tensile strength and hardness. 

Table III gives hardness figures and impact values 
for a series of specimens as forged, then normalised 
from 750 deg. C. The results indicate a marked change 
in properties at about 5 per cent. aluminium, and agree 
generally with those obtained by Hadfield and Guillet, 
who worked with alloys containing from 0-1 per cent. 
to 0-2 per cent. of carbon. Yensen, on the other hand, 
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possible, but the operation must be carried out with 
the alloys at the proper working temperatures. 
Mechanical Properties.—The values obtained for the 
tensile strength, &c., quoted in Table I, were all 
obtained on test-pieces as forged from 10-lb. ingots 
and of standard B.S.I. dimensions. The second set 


TasBLe I.— Mechanical Properties. 





| Ultimate Tensile 


Yield Point. Strength. 








Aluminium, Elongation. 
Per cent. ia Per cent. 
Tons per square inch, 
| | 
13-28 | 22-8 45 

20-7 | 27-2 | 41 

20-3 | 30-3 | 40 
- | 23-4 1 
= | 10-9 —* 
— 18-8 _ 
—_ 20-0 — 
~ 14-1 * 








* Failed outside the gauge marks. 


f figures given in Table II, were obtained by using 

f-aligning grips to determine whether more consistent 
results could be obtained for alloys of the higher 
iluminium contents. The erratic results obtained for 
loys containing from 9 per cent. to 16 per cent. of 
luminium were due to the very large grain size of 
pecimens used, and the fact that a considerable varia- 






























































was able to make ductile alloys containing as much 
as 8-0 per cent. of aluminium, but noted that alloys 
containing carbon in excess of 0-02 per cent. were 
more erratic than those with lower carbon contents. 
High-Temperature Tensile Tests.—A limited number 
of the so-called “ accelerated” creep tests have been 


Taste II.—Mechanical Properties. 


Specimens were heated for one hour at 750 deg. C. and | 


then slowly cooled. 





| 
Ultimate Tensile 














Yield Point. Strength. Elongation 
Aluminium. on 2 in, 
Per cent. Per cent. 
Tons per square inch. 
! i 
ae es ro eee 
1°3 17-0 24-4 38 
2-84 20-9 28-0 11 
5-08 | 25-2 | 27-8 3 
7°33 } 29-6 | 33-4 | 5-5 
10-25 | — | 17-9 wien 
11-16 - 16-3 
13-82 — 12-0* | —e 
13-78 7 15-0 —* 
16-90 | — 25-6 —* 
* Failed outside gauge marks. 
done on this series of alloys in the forged state. The 


specimens, of standard B.S.I. dimensions, were pulled 
at 600 deg. C. on a testing machine arranged to produce 
an extension of 0-001 in. per minute. The maximum 





tion in grain size from ingot to ingot was difficult to 





strength recorded varied from 5-6 tons per square inch 











for the 0-83 per cent. alloy to 12 tons per square inch 
for the 14-20 per cent. alloy. Meanwhile the elonga- 
tion fell from 56 per cent. to 15-5 per cent. on the 
standard length. Further tests showed that even the 
alloys containing as much as 12 per cent. of aluminium 
become ductile at temperatures as low as 400 deg. C. 
This applies equally to cast as well as to forged material. 

Discussion of Mechanical Properties.—Alloys com- 
pletely free from carbon and other impurities 
should exhibit no marked change in shock resistance 
with aluminium content. The fact that ductile wire 
can be produced, and that the ease of manufacture of 
wire decreases with the aluminium content continuously 
and not discontinuously, indicates that the material 
itself is ductile and that intercrystalline fracture in 
the test-pieces of high-percentage aluminium alloys 
can be ascribed to films (probably oxide) together with 
excessive grain size. For example, alloys in the cast 
state, even with low aluminium contents, say 3 per 
cent., are quite brittle. It would appear that ordinary 
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commercial iron-aluminium alloys as cast are brittle 
(by shock test), due to two causes: (a) intercrystalline 
films of oxide, and (b) deposition of carbide in the 
grain boundaries. Ductility and shock resistance can 
be controlled in alloys containing less than 5 per cent. 
of aluminium by heat treatment; alloys richer in 
aluminium are more difficult to influence, and under 
the usual commercial conditions are quite brittle. 
Physical Properties.—The specific heat in the tem- 
perature range 20 deg. C. to 100 deg. C. increases from 
0-11 for 0-83 per cent. aluminium to 0-13 for a 
15-5 per cent. alloy. Aluminium decreases the density 
of iron when alloyed with it. The actual decrease is 
less than one would expect simply as a result of 
admixture, and increases with the aluminium content. 
The following results were obtained, using the Forbes’ 


Tasie III.—Hardness and Izod Values. 




















Al | Tzod ; Izod 

Per cont. Hardness. ba Per cent. Hardness. be 
' 

0-83 .. 114 90 9-02 .. 228 | 2 
1-12... 114 o4 9-88 .. 234 1 
3-28... 121 103 11-63 .. 242 2 
3-63 .. 129 O8 11-81 .. 258 2 
6-22... 144 10 12-2 286 2 
6-03 .. 152 6 13-2 276 2 
7-63 "| 190 3 15-5 276 3 





bar method for the determination of the thermal 
conductivity ; the temperature range used was from 
40 deg. C. to 80 deg. C. :— 


Per Per Per Per 
| cent. cent. cent. cent. 
Aluminium content 11-18 12-39 14-36 16-07 
Thermal conduc- 
tivity 0-050 0-040 0-040 0-024 








These values are very similar to those obtained on 
steels of the heat-resisting class. The 16 per cent. 
alloy had very little, if any, temperature coefficient of 
conductivity. 

Fig. 19 annexed, shows the variation of the 
resistivity with temperature for alloys containing from 
2 per cent. to 11 per cent. ofaluminium. The specimens 
were drawn wires 0-043 in. in diameter. These were 
heated in an electric furnace, and the potential drop 
for a known current was measured over a length of 
about 4 in. placed in the uniform-temperature zone of 
the furnace. The potential leads were wires of the 
same material as the specimen, and the connection 
was made by welding. In the range from 2 per cent. 
to 11 per cent. aluminium the resistance cold increases 
uniformly with the aluminium content. The tempera- 
ture coefficient decreases. 

Fig. 20 gives the variation of the resistivity for alloys 
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with from 4 per cent. to 16 per cent 
The resistivity was measured at room temperature, the 
specimens being in two conditions, viz. (a) as quence hed 
from 700 deg. C. in water; (+) after cooling from 
700 deg. C. to room temperature at 30 deg. C. per hour. 
It will be seen that alloys containing from 12 per cent. 
to 16 per cent. of aluminium are affected by heat 
treatment, whereas no effect occurs in those with from 
2 per cent. to 12 percent. The effect is a maximum at 
14 per cent. aluminium that is, 25 per cent. by atoms 
and is to be associated with a re-arrangement of atoms 
in the solid solution, this arrangement taking place 
under conditions of slow cooling From the practical 
point of view it means that the resistivity of alloys in 
this range, measured at room temperature, 
dependent on the cooling rate. Above 600 deg. C. the 
resistivity is, however, independent of the previous 
thermal history of the material, as the atoms in the 
solid solution revert to the statistical distribution. 
Resistivity-temperature curves for a number of alloys 
showed that at temperatures above 750 deg. C. the 
temperature coefficient of the alloys with from 2 per 
cent. to 8 per cent. aluminium begins to decrease ; for 
alloys containing 11 per cent. and over the effect is 
much greater, and the change in resistance with 
temperature from 600 deg. C. is very small. The 
electrical properties of the alloys with from 11 per cent. 
of aluminium upwards are quite suitable for resistance- 
element material working in the temperature range 
from 600 deg. C. upwards. 

Liquid Corrosion Tests.—Samples throughout the 
range were submitted to two tests, (1) a salt-water 
spray test and (2) a boiler test. In the first test the 
specimens were hung in a tank and sprayed with 
synthetic sea water. The spraying time was eight 
hours, and an interval of 16 hours elapsed before 
re-spraying. The total duration of the test was 
800 hours. The specimens were then scrubbed clean 
and the weight loss determined. The boiler test, which 
was a short-time test, lasted for a total time of 20 hours. 
The boiler contained sea water and was operated at a 
steam of 200 Ib. per inch and a 
temperature of 194 deg. C. It appeared from these 
tests that alloys containing from 10 per cent. to 15 per 
cent. of aluminium were considerably more resistant 
to liquid corrosion than pure iron, and a further spray 
test lasting for 1,650 hours was carried out in fresh 
water and sea water, with the following results : 


as is 


pressure square 


Fresh Water Sea Water 


Weight Weight 
Material Relative | yo) Relative Loss 
Corrod! ig. per Corrodi- Mg. per 
bility. oy. On bility oq. Cm 
) per 7 per 
100 hr. 100 hr 
5 per cent. nickel 
steel 100-0 0-36 100 1-5 
Mild steel 68-0 0-25 3 0-8 
10 per cent. alumi 
nium alloy 48-0 0-18 47 0-7 
14 per cent, alumi- 
nium alloy 16-5 0-06 0-6 
Stainless steel 8-0 0-03 25 0-3 


This test indicated that certain aluminium-iron alloys 
offer very definite resistance to corrosion. 
Resistance to Oxidation.—There appears to be no 


standard test to determine this property of an alloy. 
One method used consists in placing the specimen in 
a furnace at the desired temperature for a given time, 
and then measuring the gain in weight For aluminium- 
iron alloys this method is not suitable except in special 
cases, such as where the temperature is low or when 
the alloy under consideration corrodes in a similar 
manner to pure iron. For any given temperature the 
alloy range may be divided into two groups, in one of 
which the alloys corrode rapidly and the other 
slowly. In the former group the oxide is in the form 
of a dense scale which is quite adherent ; in the latter, 
powder, varying 


in 


the corrosion product is a very fine 
in colour from red to white with increasing temperature 
and aluminium content. The powder is so light that 


it can be removed by draughts, and indeed specimens 


removed from the furnace after 50 hours at, say, 
1,100 deg. C., often showed a loss in weight even when 
handled with extreme car before weighing. Deter- 
minations of gain in weight on such specimens are 


valueless. On the other hand, the removal of corrosion 
products from such alloys is a simple matter, and the 
resulting loss in weight a reliable indication of the 
speed of corrosion rhe oxide film which remains on 
the specimen after cleaning by scrubbing with a wire 


brush is very thin and does not affect the speed of 
corrosion after the first few hours In regard to the 
specimens which corrode badly and with an uneven 
surface, the oxic film remaining on the specimen 18, 


corrosion products rem on the 
large compared with those obtained 


As the tual 


together with Lining 
pits, relatively 


from the resistant 


specimens 


of aluininium. | 
| this is of no moment. 


| 


weight | surface. 
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of corrosion products is several hundred times larger, 
Moreover, the concentration 
of oxygen in the oxide changes, so that it is possible 


|for one specimen to gain more and yet corrode less 


than another. Table VI illustrates these points (all 
the specimens had the same shape and size). 


TaBLe VI.—Ovridation Tests. 


Aluminiun Gain in Weight Loss in Weight. 

Per cent Grammes Grammes. 
3-01 4-836 | 17-167 
4-95 5-197 13-279 
5 R4 2-218 6-968 
7°33 2-195 5-084 
8-75 0-304 0-682 
10-30 0-121 0-318 
13-07 — 00-0474 0-0962 
15-02 — 0-O0182 00-0504 


As the ultimate criterion of heat resistance is the 


depth of oxide penetration per unit of time, weight | 


losses in this particular instance seemed to be the 
quantities to determine. To avoid trouble due to 
the effect of the polished surface, results have been 
reported only on specimens previously treated, so 
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that at the commencement of the experiment they 
carried a scrubbed film similar to the one they might 
be expected to have when finally weighed. The 
specimens were cylinders 1-5 in. long and 0-5 in. in 
diameter. Two furnaces were used, a nichrome-wound 
furnace for temperatures of from 900 deg. C. to 1,100 
deg. C. and a molybdenum-wire-wound furnace for 
temperatures of from 1,100 deg. C. to 1,300 deg. C. In 
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samples can be seen from Fig. 15, on page 579; details 
regarding the specimens are given in Table VIII. 
Tasie VITI.—Scaling Tests Illustrated in Fig. 15. 


Specimen. Periods and Temperatures. 





50 hours, 1,20/ 
0 deg. C. 

50 hours, 1,200 
50 deg. C. 
100 hours, 1,100 


100 hours, 1,000 deg 
deg. C.; 25 hours, 1,: 
100 hours, 1,100 deg 
deg. C.; 25 hours, 
100 hours, 1,000 deg.. 


A. 10-3 percent. Al 





13 per cent. Al.. 








C. 13 per cent. Al.. 


deg. C.; 25 hours, 1,300 deg. C. 

D. 15 per cent. Al..| 100 hours, 1,100 deg. C. ; 50 hours, 1,200 
deg. C.; 25 hours, 1,250 deg. C. 

EB. Mild steel 50 hours, 950 deg. C. 

F. 3 percent. Al 50 hours, 1,100 deg. C. 

G. 5 per cent. Al 100 hours, 1,100 deg. C. 

H. 5-8 per cent. Al | 100 hours, 1,100 deg. C. 

J. 7-33 percent. Al | 100 hours, 1,100 deg. ©. 








The oxide film is reddish at all temperatures up to 
1,000 deg. C. At 1,100 deg. C. the higher-aluminium 
alloys—13 per cent. to 15 per cent.—give a greenish- 
white powder, whilst at 1,300 deg. C. alloys which resist 
oxidation often give a perfectly white oxide layer. An 
X-ray photograph of the powder from such an oxide 
layer showed that, within the limits of the analytical 
error, the oxide was pure Al,O;. In such alloys the 
penetration of oxygen is particularly uniform, this 
property being emphasised by tests on fine wires 
0-010 in. in diameter, the wires being much less prone 
to hot-spot than the nichrome alloys. The average 
losses in weight which occurred in alloys containing 
from 11 per cent. to 15 per cent. of aluminium, deter- 
mined under the above conditions, were as follows :— 








Temp., Loss in Weight. 
deg. C. 
1,350 0-022 grm. per square centimetre per 100 hours 
1,300 0-016 ” ” ” 
1,250 0-0070 ” ” ” r» 
1,200 0-0050 o »” ’ ” 
1,100 06-0020 ~ a P 
1,000 0-0015 » ” ” 


Discussion of Resulis—That the aluminium content 
necessary to prevent oxidation increases with the 
temperature is quite definite. The precise meaning 
of this is connected with the variation of the concen- 
tration of aluminium and iron oxides necessary to 
produce a resistant film, and has not yet been ascer- 
tained. At temperatures in excess of 1,200 deg. C., 
when the white oxide predominates, this question of 
relative concentration does not appear to be 
important. It is highly probable that any iron atom 
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TABLE VII. 


oxidised is immediately reduced by an aluminium atom, 














Analysis of Samp! Relative Corrosion. 
Al, Si ( e . ‘ 7 pe 
Per cent. Per cent Per cent l _~ , 4. 4 6. ‘ 5. 9. 10. 
} | —— eT eee 
3-01 0-16 0-0 133-0 197-0 150-0 | 241-0 946-0 344-0 - 
4-95 0-10 0-05 20-0 54-0 122-0 152-0 626-0 257-0 
5-4 0-16 0-04 1-3 3-0 36-5 18-4 20-7 140-0 — } — 
7°33 0-14 0-03 120-0 152-0 cee 
8-75 0-13 0-08 1-0 1-5 1-5 3-2 3-2 14-0 8-0 2-1 - 
10-3 0-23 0-04 1-5 1-0 1-0 1-1 1-4 6-4 2-3 1-0 6-0 21-0 
11-16 O-1l 0-10 - 1-1 = 2-2 1-2 = 1-4 
13-07 0-17 0-06 1-0 1-0 1-4 1-0 1-0 1-8 1:3 1-3 1-0 | 1-0 
15-02 0-13 0-04 1-0 1-0 1-0 1-0 1-0 1-0 1-0 1- 1-0 1-( 
| ! > ae | var , a 
Temperature of test deg. C. 900 900 1,000 1,000 | 1,100 | 1,100 1,100 | 1,200 | 1,250 | 1,300 
Period of test hours 50 50 50 5 75 50 50 | 50 | 25 25 


all the experiments a « 


- | 
the furnace to ensure an adequate supply of oxygen. 


The furnaces were of the tubular type, and were 
automatically controlled by a Cambridge and Paul 
millivoltmeter. The oxidation experiments were con- 
tinuous, that is, no attempt was made to heat and 
cool the specimens repeatedly. 

The results are recorded in Tabk 
Fig. 22 The figure ~ 
ire values of relative corrodibility obtained by dividing 
the losses in weight of each alloy by the weight lost 
the resistant 2, 4, 6, and 10 are 
plotted the content in Fig. 22. 
This method of presentation shows clearly the minimum 
imount of 
ut the 
vidual ratios do 


VII and also in 


by most Columns 


igainst aluminium 
aluminium necessary 
Although the indi- 
not agree in the different columns, the 


temperatures employed. 


line of demarcation is distinct and occurs at the same 
point 

The alloys oxidising at the very high rates always | 
produce a dense black seale. Alloys in the range of 


relative corrosion figures of from 10 to 20 are pitted 
with small holes full of similar scale, 
of the ! covered with a reddish-whit« 


sSpecime h being 
resistant film, whilst the resistant alloys have a per- 


fectly smooth surface covered with a fine powdery 
oxide film which, when removed, leaves a dull metallic 
The effect of oxidation on a number « 





to prevent corrosion | 


| 


the main portion} larly as the ease of manufacture is increased by 


»| 15 per cent.—is desirable in order to allow for con- 
of | siderable life before breakdown occurs. due to diffusion 


urrent of air was passed through | This can occur if the speed of diffusion is in excess of 


the speed of oxidation. Such a phenomenon would 
involve a concentration gradient in the alloy, and this, 
in fact, occurs. 

The density varies considerably with the aluminium 
content, so that this diffusion effect can be followed 


! . - 
by measuring the density of the sample as successive 


layers are turned off. This diffusion is important 


in the vertical columns 1 to 10] from the practical point of view, since once the alumi- 


nium content gets below a certain value at the surface, 


| the alloy is no longer heat-resisting and collapses. 


At high temperatures the cylindrical 
almost invariably fail at the edge either at the top 
or the bottom. Here, there are two adjacent surfaces 
absorbing aluminium from a comparatively small 
volume, and consequently that particular portion of 
the alloy rapidly becomes non-resistant. The 
formed appears to have the property of absorbing 
aluminium oxide, and consequently the corrosiot 
spreads. For service at temperatures below 1,100 
deg. C. there is very little point in using alloys with an 
aluminium content in excess of 10 per cent., particu- 


sSpecime ns 


8 ale 


decreasing the aluminium content. At higher tem- 
peratures, however, the maximum aluminium content 
possible consonant with ability to fabricate—namely, 
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THE TREBOVICE POWER STATION, 
SILESIA, CZECHOSLOVAKIA. 


(Continued from page 459.) 
THE two main turbines, which were constructed 
direct from the Loeffler boilers with steam at 1,800 Ib. 


per square inch pressure, superheated to 930 deg. F. | 
The circulating water has an average temperature 


— ssure, five impulse stages, 


» the discs of the 
forged solid with the shaft. 

| pressed on to the supporting rings with a certain 
of 77 deg. F. The turbines run at 3,000 r.p.m., and | amount of stress between the hub and ring, so that 
drive 6,300-volt, 50-period alternators, which have | an elastic joint is obtained. 


eight impulse stages and the low- | and the shaft were forged from a steel which was 
of which the last is | selected from the point of view of the creep limit 
arranged as a double-flow stage in order to keep | rather than the yield point, the creep limit being 
down the leaving losses 

As will be seen from Fig. 25, the two Curtis wheels 
by Messrs. Skoda Works, of Pilsen, are supplied | are carried on the shaft by means of supporting 
remaining stages are 
The Curtis wheels are 


| the determining factor in performance at the high 
temperatures involved. The wheels and shaft were 
annealed several times during manufacture in order 
to relieve any internal stress which might possibly 
have developed. The moving blades of the Curtis 
stage are made from A.T.V. or Durehete steel, hoth 
of which have proved absolutely satisfactory in 


The shaft seating is | practice under the severe conditions to which they 
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Fie. 21. 30,000-KVA Turso-ALTERNATOR SET. 














Fie. 22. HieH-PressurE CYLINDER IN BurLpgERs’ SHoP. 


a full load output of 30,000 kVA at a power factor | formed in five steps, each slightly smaller in dia- 


are exposed. These blades are subjected to 
high stresses, while the heat drop over the 
Curtis wheel is greatly increased at small loads, 
owing to the group type regulation by which the 
admission of the steam is restricted to a small part 
of the circumference of the wheel. The blades are 
machined from the solid, the blade proper, the stem 
and the section of the rim forming a single piece. 
As will be clear from Fig. 25, the blades have an 
inverted Tee stem, fitting a groove in the circum- 
ference ofthe rim. In general, the blades are similar 
to those of the further high-pressure stages, one of 
the blades of which is illustrated in Fig. 33 on 
page 594. In this case the blades are made from 
stainless steel. 

The guide blades of the impulse stages carried 
in the diaphragms, are milled from the solid. The 
guide blades for the Curtis stage are made in the 
same manner and inserted directly into the turbine 
casing. One of the Curtis guide blades is illustrated 
in Fig. 34, on page 594. These guide blades are 
made from A.T.V. or Durehete steel, and those for 
the other high-pressure stages of nickel steel. The 
diaphragms have elastic rings around their outer 
circumference, so that they can expand if they 
heat-up more quickly than the casing. The outer 
edge of the diaphragm is slotted through the greater 
part of its thickness, while clearance is provided on 
the outer circumference at the opposite side. This 






























of0-7. The turbines show their most economical per- | meter than the next, three of the steps forming | arrangement can yield, decreasing the effective 
forma ince at from 15,000 kW to 16,000 kW. They are | seatings for the rings and the other two for the | external diameter, as the diaphragm heats-up and 
three-cylinder machines, an illustration of one of | wheels. The arrangement facilitates assembly or | expands. 
them installed in the station being given in Fig. 21, | removal of the wheels from the shaft. Driving keys| The high-pressure casing is made from two molyb- 
annexed, while the arrangement of one of the sets | are fitted for the wheels, as indicated in Fig. 25. | denum steel castings, ground and carefully faced on 
und its auxiliaries in the power station is given in |The discs, which are forged solid with the shaft, | the flanges, the joint between the two sections 
Figs. 23 and 24, on Plate XL, cross-sections through | are thickened at the roots and join the main | being made horizontally on the centre line, as can 
the high-pressure and through the intermediate- and | forging é in easy curves so as to minimise as far as | | be seen in the view of the high- pressure eylinder on 
low-pre: 'ssure cylinders being given in Figs. 25 and 26 | possible stresses due to temperature differences | \the test bed, which is given in Fig. 22, annexed. 
respectively on the same Plate. The high-pressure | which might follow any considerable change in the | The two sections are bolted together by means of a 
unit has a Curtis stage and ten impulse stages, the |load when the set is running. The Curtis wheels | Kieswetter connection, the arrangement of which 
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will be understood from Fig. 35 on page 594. In the | 
centre of the figure a cross-section through the two 
bolted flanges is shown, with examples of the bolts 
and nuts at each side. The bolt heads are in the 
form of flat plates which butt together, end to end, 
when the bolts are in position in the flanges, holes 
or half-holes being made at the ends of the plates. 
Neighbouring bolts have their heads on opposite 
sides of the flanges, so that the shank of every bolt 
passes through the hole formed by the heads of the 
bolts on the two sides of it. It will be clear from 
Fig. 35 that the arrangement allows of the bolts being 
pitched close together and yet leaves ample room 
for the accommodation of the nuts. The actual | 
aftangement of the bolts on the machine can be | 
seen in Fig. 22. The bolts are screwed with a fine 
thread and round nuts with hexagonal heads are 
employed, so that a strong construction with ample 
length of thread may be accommodated. The bolt 
shanks are of barrel form and the holes in the flanges 
are relieved at each end. The casing is carried by 
projecting arms at the ends, two at the front and 
two at the rear, which rest in brackets attached to 
the bearing standards. The contact surfaces be- 
tween the arms and the brackets are arranged 
exactly on the dividing line of the two parts of the 
casting. The cylinder can expand lengthwise, but 
is constrained by a horizontal key and cannot move 
sideways. One end is secured by means of a radial 
pin, so that it cannot move asa whole. This method 
of mounting allows the cylinder to expand freely, 
but prevents it from changing the position of its axis 
in relation to the shaft. In the case of all the 
cylinders, the rear bearing standard is rigid, but 
the front one is carried on a slide, allowing the | 





casing to expand. 

The intermediate-pressure cylinder is of standard | 
design and requires little comment. The arrange- 
ment is clearly shown in Fig. 26. The discs are 
mounted on the shaft by means of spring supporting 
rings in the same way as the Curtis discs of the high- 
pressure cylinder, while the diaphragms are similarly 
provided with elastic mounting at their outer circum- 
ference. The casing is made from cast-steel. The 
arrangement of the low-pressure cylinder is also well 
shown in Fig. 26. As already mentioned, the last 
stage is divided into two to keep down the leaving 
losses. The steam flow divides after the next to the 
last stage, one part passing directly to the guide 
blades of the front wheel of the final stage and the 
other traversing passages at the top and bottom of 
the casing to the second wheel. The outlet to the con- 
denser, which is arranged at right-angles to the 
axis of the turbine, is through two branches on the 
centre line between the two final stage wheels. 
Spaces are provided between the diaphragms of 
the early stages of the low-pressure cylinder, behind 
which collecting grooves are formed, which are 
connected to pipes leading to a steam trap 
draining to the condenser. Any drops of moisture 
which develop in the steam during the latter stages 
of expansion are projected into these grooves 
by centrifugal force and drain away. 

The guide blades of the low-pressure cylinder are 
vast in the diaphragms and are of nickel steel. 
The passages in which they are fixed are machined 
on the outlet side. The moving blades are inserted 
in grooves in the wheels and are fixed by two pins. 
The longer blades have a double stem as shown in 
Fig. 36 on page 594, the shorter having a single 
stem. The long blades are provided with projecting 
tongues and notches at their upper ends, so that 
they are mutually locked together and braced 
against vibration. The arrangement has proved 
very satisfactory. The blades, which are milled | 
from the solid, are tapered in cross-section towards | 
the head in order ts reduce the stress due to 
centrifugal foree. As the blades of the last stage 
are so long compared with the diameter of the 
wheel that the steam-flow conditions vary from 
one end of the blade to the other, the guide blades 
are arranged with a varying outlet angle so that 
the steam meets the moving blades, which are of 
uniform angle throughout, at the correct angle | 
over the whole length. 

The steam from the intermediate-pressure casing | 
pisses to the low-pressure casing through two 
horizontal pipes arranged in the lower part of the 
casings. These are arranged with expansion bellows, | 


lat R,R, in Fig. 30. 
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| machined from steel forgings, as shown in Fig. 29, 


Plate XL. 


These bellows allow the pipes to expand 
or contract, or the casings to expan 


or contract 


| relative to each other, without throwing any strain 


on the bends which connect the horizontal pipes to 
the casings. A sleeve is provided inside the bellows 
to give an easy passage for the steam and to prevent 
eddying as it passes the bellows rings. As the sleeve 
must be an easy fit to allow for the expansion, it is not 
steam-tight, and as a consequence the steam pressure 
has access to the inside of the bellows and tends 
to expand them. This expansion is, however, 
prevented by means of a second bellows of similar 
type arranged at the end of the pipe. This is 
connected to the pipe through the first bellows, 
one side of it being bolted to the pipe bend and the 
other to a cover which is connected by a rod to 
a cross-arm formed in the connecting piece between 
the bellows and the horizontal pipe. Each bellows 
tends to expand under the steam pressure and to 
compress the other, so that the whole system is held 
in equilibrium, while the first bellows is free to 
expand or close-in following expansion or contraction 
of the pipe or casings. 

A diagram showing the steam control arrange- 
ments of the turbine is given in Fig. 30. There are 
two starting valves V,, V,, which are, respectively, 
connected to the three nozzle valves V,, V2, Vz, 
controlling the main admission to the high-pressure 
turbine nozzles, and to the two by-pass valves V,, V;, 
which supply steam to a later stage of the high- 
pressure cylinder at full load. The position of this 
by-pass supply is clearly shown in the cross-section 
of the turbine, Fig. 25. The pipes connecting the 
starting valves and turbine valves are made from 
molybdenum steel and large loop bends are em- 
ployed to eliminate strains set up due to expansion. 
Most of the joints ate welded, but in certain cases, 
which were rendered necessary in order to facilitate 
erection, a flange joint of the type illustrated in 
Fig. 28, Plate XL, was used. As will be seen, the 
connecting bolts are screwed into one of the flanges, 
so that they heat-up quickly when the high- 
temperature steam is admitted to the pipes, and are 
not subjected to undue tensile strain, which would 
arise if the flanges heated-up before the bolts. 

A drawing of the starting valves is reproduced in 
Fig. 27, Plate XL. They are of the single-port type 
and the spindles are balanced. Each is provided with 
a by-pass valve. The valves are opened by hand 
against springs contained in the handwheel standards 
which can be seen in Fig. 21, and which are indicated 
The compressed springs are 
automatically released by means of the relays 
P, P, when the emergency governor M operates the 
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emergency relay N, so that the valves close and the 
set is completely shut down. The speed-regulating 
governor A is mounted on the same spindle as the 
emergency governor M, the spindle being driven 
from the main shaft by worm gearing which can 
be seen at the left of Fig. 25. The various turbine 
admission valves V, and V, are operated by servo- 
motors E, which are supplied with pressure oil, 
the positions of the pistons of these servo-motors 
being determined by the position of the governor A. 
A mechanical connection, which is diagrammaticall\ 
represented in Fig. 30, is provided between the 
governor and the servomotors. The actual arrange 
ment is clearly shown in Fig. 21. 

The servo-motors forthe three main nozzle valves 
are arranged in line on the upper casing of the 
turbine. A camshaft situated at the front of the 
motors is connected by a link to the main servo- 
motor, which issituated on the front bearing pedestal, 
and is indicated at C in Fig. 30. As the balls of the 
main centrifugal governor A tend to alter their 
position following a rise or fall in speed, the relay D 
is operated, altering the oil supply to the main servo- 
motor C, so that its piston is moved. This rotates 
the camshaft of the nozzle valve servomotors so 
that these open or close in turn as may be dictated 
by the conditions. A similar arrangement, operated 
through a further link, controls cams which operate 
the bypass valves V;,V;, which open when full load 
is being carried. The three main nozzle valves 
control the steam supply up to a load of about 
15,700 kW, after which the two by-pass valves 
come into operation up to the full load of 21,000 kW. 
A temporary overload up to 23,100 kW may be 
carried, extra steam being admitted by two hand- 
operated overload valves. Speed control is obtained 
by means of a worm wheel B, which can be operated 
electrically from the switchboard, and the rotation 
of which alters the position of the fulcrum of the 
lever connecting the relay D with the main servo- 
motor C. 

As explained in the first article of this series, the 
high-pressure feed-heater is supplied with steam 
bled from the high-pressure cyi:ader at a point 
immediately before the steam passes to the re- 
heater which is situated between the high and 
intermediate pressure cylinders, while the 300 lb. 
steam line, from which the pump-turbine and 
various auxiliaries are run, is also supplied by bled 
steam from the high-pressure cylinder. It has 
already been explained that with varying loads on 
the main turbine the pressure of the extracted 
steam, and consequently the pressure in the 300-lb. 
line, varies. In order to maintain it as constant as 
possible, however, two bleeder valves connected 
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THE TREBOVICE POWER 





Fie. 31. 


CONDENSER AND FEED HEATERS. 


at different stages of the turbine are fitted. These | supplied to the centre of the valve, and when it is 


are indicated at V, and V, in Fig. 30. 
of these valves is open at any time, depending on 


One or other | open passes to the nozzles directly through the 
|lower seat and also upwards through the upper 


the steam conditions in the high-pressure cylinder, | seat and then downwards through ports drilled in 
that is, on the load. The opening and closing of |the seating. In this way both ports heat-up 


the valves is controlled by the main governor 


| uniformly and rapidly, and distortion due to unequal 


through a link mechanism much in the same way as | expansion is avoided. With the same object, ports 


the main nozzle valves. The scheme is indicated 
in Fig. 30. The piston valves of the bleeder valve 


|are drilled through the valve itself, so that when it 
|is open. steam flows through them and assists in 


servo-motors =re operated by cams on a shaft which | rapid and uniform heating up. The casing in which 


is rotated by the movement of the piston of the main 
servo-motor C, the latter following the movement 
of the governor. As indicated in Fig. 30, the actual 
rotation of the camshaft is obtained by means of 
1 rack which is operated by the linkage. An addi- 
tional regulation is applied in this circuit by means 
of an Askania regulator indicated at H, in Fig. 30. 
This is connected to the pipe which supplies the 
300-Ib. main and alterations in pressure in this pipe 
cause the Askania regulator to operate the servo- 
motor F, which is connected to the linkage running 


from the main servo-motor C to the servo-motors | 
ithe casing, being driven by spur gearing from the 


of the bleeder valves. The system also incorporates 
a further bleeder valve V,. This controls the steam 
supply to the high-pressure feed heater, which was 
dealt with in the account of the general steam 
arrangements of the station. This bleeder valve is 
independent from and is not controlled by the main 
governor. As before, the steam pressure available 
varies with the load on the turbine, but the pressure 
of the steam applied to the feed heater is controlled 
by a second Askania regulator H,, the pressure at 
the heater even at the heaviest turbine outputs 
not rising above 290 lb. per square inch. The whole 
bleeder system is so arranged that changes in the 
rate of bleeding do not affect the speed of the set, 
and changes in speed do not influence the amount of 
bleeding. 

The main nozzle valves are of the double-ported 
type, a8 can be seen in Fig. 25, in which the section 
shown passes through one of the valves. Both the 
seating and the valves are steel forgings. Steam is 





the valve seating is fixed has a deep groove, con- 
centric with the seating, machined at the bottom of 
the steam passage. This forms an elastic seat for 
the lower part of the seating over which the high- 
temperature steam flows and allows it to expand 
if it heats up more quickly than the casing. The 
valve-spindle stuffing-boxes are fitted with metallic 
packing. Fig. 25 also shows the arrangement of 
the gear pump which supplies pressure oil both for 
lubrication and for the servo-motor system. As 
will be seen, it is of the horizontal type and is neatly 
arranged in a very accessible position at the end of 


end of the main shaft. 

The turbine shafts and diaphragms are provided 
with labyrith packings, the arrangement of which 
is clearly shown in Figs. 25 and 26. The sleeves of 
the shaft packings are pressed on to the shafts, and 
the stuffing-box fins are made from special alloy. 
Both stuffing-boxes of the high-pressure cylinder 
and the front stuffing-box of the intermediate- 
pressure cylinder have exhaust connections to the 
intermediate-pressure feed-water heater. Each tur- 
bine shaft is carried m two bearings, while each has 
a thrust bearing at the front end. The arrangement is 
similar for all three cylinders. The thrust-bearing 
ring, which is illustrated in Fig. 38 on page 594, is 
bolted to a supporting ring, the latter being provided 
with a spherical seating where it makes contact with 
an outerring carried by the shaft. The arrangement 
allows the thrust-bearing ring to adjust its position 
so that the thrust is equally distributed over the 
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which are 


These segments, 
clearly shown in Fig. 38, are made from spring steel, 
so that they deform under load and a wedge-shaped 
layer of oil forms between them and the thrust- 


bearing segments. 


bearing face of the shaft. The design of the bearing 
is simple and allows of great precision of manufac- 
ture being attained. The couplings by which the 
three shafts of the complete turbine and the alter- 
nator shaft are connected together are of the gear- 
wheel type and allow any axial movement of one 
shaft relative to the next which may be necessitated 
by thermal expansion. The teeth of the couplings 
are lubricated when the set is running, As can be 
seen at the right of Fig. 26, the coupling between the 
low-pressure shaft and the alternator is formed with 
a worm on its outer circumference, which gears with 
the worm wheel of the turning gear. Individual 
parts of the couplings are shown in Fig. 37 on 
page 594. 

The condenser, the arrangement of which in 
relation to the turbine is shown in Fig. 23, has a 
cooling surface of 21,500 sq. ft., and is designed to 
deal with 154,000 lb. of steam per hour, cooling 
water, drawn from the cooling towers at 77 deg. F. 
to 86 deg. F., being supplied at, the rate of 910,000 
gallons perhour. The condenser tubes are arranged 
in such a way that there are a number of independent 
passages for the steam entering at the top, so that 
the inlet surface is as large as possible. The same 
arrangement is adopted at the bottom for the 
outlet of the non-condensible gases, which are 
finally led over a special section of the water-cooled 
tubes before passing to the air-pump. The con- 
denser shell and its covers are made from steel 
plate built-up by welding. Steel plate is also used 
for the headers. The condenser tubes are packed 
with rubber rings, the arrangement being as shown 
in Fig. 32 on this page. It is stated that the rings 
ensure an absolutely tight joint, and that they are 
found to last a long time in service, The con- 
denser is provided with feet resting directly on 
a concrete foundation, and is connected to the 
turbine by an expansion joint in the form of a 
corrugated-steel pipe, which can be seen in Fig. 23. 

The circulating water is supplied by two centri- 
fugal pumps driven by variable-speed electric motors. 
The pumps can be seen in the plan, Fig. 24, and are 
also shown in the general view of part of the turbine- 
room basement given in Fig. 31 annexed, At 
the maximum speed, each pump can supply two- 
thirds of the total quantity of water required for 
the full-load output of the two turbines, so that 
during a large’ proportion of the operating time 
one pump only is required. A combination valve 
serving as a check valve, throttle valve and stop 
valve, is situated on the delivery side of each pump. 
The arrangement-of the feed heaters is also well 
shown in Figs. 24 and 31. As explained in the 
first article, there are three of these heaters through 
which the condensate progressively passes, being 
raised from an initial temperature of about 100 deg. 
F. to a final temperature of 424 deg. F., and a 
pressure of 300 Ib. per square inch. The cylindrical 
heaters are built up of steel plates joined by welding. 
The tubes are of brass, which, in the low-pressure 
heaters, are expanded into the tube plates at each 
end. In the high-pressure heaters, one end is 
expanded and the other fitted with a gland and 
Crane metallic packing. 
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The alternators each have an output of 30,000 
kVA at 6,300 volts, when running at 3,000 r.p.m. 
The stator is made of cast-iron as a single unit, | 
and is provided with slot plates for the stator | 
bars, which are insulated with micanite pressed on | 
with the bars in a heated condition. Ventilating | 
ducts are provided between the separate slot plates. 
A forced ventilating air circulation is provided by | 
two fans fixed at the ends of the rotors. The stator | 
is closed by covers at each end, which are arranged | 
with ducts for the admission of the cooling air. 
The fans draw air from a chamber in the basement, | 
which forms part of a closed-air circuit, the heated 
air from the machine passing over a cooler consisting | 
of ribbed copper tubes through which cold water is | 
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Progress, who contributes an historical introduc- 
tion, has been done very effectively. The compara- 
tively few differences noticed in the opinions ex- 
pressed by the various writers, suggest that the 
editor, besides planning an orderly and comprehen- 
sive work, has gone to considerable trouble to 
prevent, as far as possible, any confusion in the 
minds of readers. 

The book, containing 614 pages of text and 200 
illustrations, is divided into four parts, dealing 
respectively with: Production and fabrication ; 
properties of typical alloys; requirements of the 
consuming industries ; and classification and index. 
Four-fifths of the book is devoted to the first two 
parts, but the 14 pages which deal with classification 


over the ground already covered, but this time 
with special reference to compressed air working, 
drawing attention to the points wherein the condi- 
tions which call for the use of air-pressure demand 
also changes in design of the actual works. A note 
on patented methods of “inclined” sinking may 
be read with advantage by all engineers with any 
foundation work of any kind to carry out. 

The last part, entitled ‘‘ Miscellaneous,” is almost 
inevitably cursory in its treatment, covering as it 
does freezing, diving bells, underpinning, earth- 
quakes, &c., but even here the examples are so 
skilfully chosen that to the experienced engineer 
they bridge the gaps, and show the essential con- 

| tinuity of the changes in detailed application of 


circulated. The cooler and its water connections | will probably cause most surprise and restrain any | universal ground principles. 


are shown in Fig. 23. 

a single-piece steel forging with milled grooves | 
for the accommodation of the winding strips, which | 
are insulated with micanite and secured by bronze | 
keys. The end windings are secured by steel rings. | 
The exciter is carried on an extension of the rotor 
shaft at the opposite end from the turbine, and 
has an outside bearing. All the bearings are 
pressure lubricated. 

The turbines were started up towards the end 
of the year 1932, and were run at first with steam at 
300-Ib. pressure until the control and auxiliary gear 
had been tested and the generators thoroughly 
dried out. They were then turned over to the 
1,800-lb. supply. They were found to operate in | 
an entirely normal manner and no difficulties were | 
experienced. In the early days of operation at} 





The rotor of the machine is | tendeney to criticise too severely. No fewer than | 
92 manufacturers of stainless steels in the United | 


States of America are listed, together with the trade 
names and approximate compositions of the alloys 


marketed. The compositions given number nearly | 
260, some being represented by only one alloy, | 


As we have often pointed out, the choice of 
successful examples may tend to create an 
unduly optimistic frame of mind in the reader; 
|a chapter on failures might be not merely 
instructive but conducive to a proper state of 
nervousness. 


while others cover more than 50 trade descriptions. | 


The large range of materials covered, and the | 


comparatively short time during which they have 
been made and fabricated, may be regarded as fair 
reasons for the reticence observable in certain 
chapters. The fact that, individually, great progress 
has been made is emphasised, as are the difficulties 
met with, but somewhat frequently the impression 
is left that less has been said of a constructive nature 
than might be expected, even “‘ of an industry which 
to-day is infantile and ignorant,” as stated in one 


high pressure, starting-up took rather longer than | chapter, compared with what the future has in 
usual, but the period has gradually been shortened, | store, 


and the normal starting time is now 1} hours to | 
1} hours, which is about the same as is required for | 
turbines of this capacity working at normal tem- | 
perature and pressure. Apart from the incident 
referred to below, the turbines have been running 
since the day in which they were put into com- 





Der Grundbau. I11. Band. 
nicHE. Berlin: W. Ernst and Sohn. [Price 29-70 Rm.] 


In possibly no other branch of engineering must 


By Dr. E. H. L. Bren. | 


| Industrial Heat Transfer. By Autrrep Scnack. Trans- 

lated from the German by H. Gotpscumipr and E. P. 

Parrriper. New York : John Wiley & Sons, Inc. 

London : Chapman and Hall, Limited. [Price 31s. net.) 
Tuts book is an American edition of Dr. Schack’s 
work, Der Industrielle Warmeiibergang. Its publi- 
cation in English will be welcomed by many 
interested in problems of heat transmission, both 
because of the advantage of the change of language 
and also on account of the equally convenient 
change from the metric system of units to the more 
familiar English system. 

The preparation of a general book on this subject 
presents an extremely difficult task. During the 
| past fifteen years there has been a great and rapid 
development of experimental and theoretical work 





calculation be so thoroughly spiced with the fruits | relating to many different forms of the heat-transfer 
of experience as in foundation work, and for this | process, with the result that the mass of data to 


mission, except for a period of one month when | ...5n wholehearted approval may be given to the | be incorporated in a book of this kind is now very 


the whole station was shut down for the purpose of 
completing some building work. 

Up till the present time the machines have twice 
been opened up. At the first inspection it was found | 
that some foreign substance had obtained access to | 
the interior of one of the high-pressure cylinders | 
and had damaged some of the guide blades and the 
blades of one of the Curtis wheels. The undamaged | 
blades were in perfect condition, although they had 
been working for a relatively long period under | 
comparatively unfavourable conditions, as the | 
turbines had been working throughout on partial | 
load. The damaged blades were of A.T.V. steel, 
which was used originally for the guide and moving 
blades of the Curtis stage for both turbines. After 
this damage to one of the machines, the blades were 
replaced by similar blades of Durehete steel supplied 





proportioning of the late Dr. Brenniche’s work, 


|of which the fourth edition has been edited and 
|extended by Dr.-Ing. Erich Lohmeyer. 


Since the 
third edition appeared (some 28 years ago) there 
have been great advances in the science, and, 
above all, in the technique of foundations, but the 
difference between the finished article of then and 
now is surprisingly small, which must be reckoned 
to the credit of the engineer rather than as an 
aspersion upon the pure scientist. It follows that 
little of the text-matter of the earlier editions 
appears in the latest one. 

This volume specifically excludes piling, but 
deals in minute detail, with 290 excellent working 
drawings, with all other types of foundation, paying 
particular attention to the working methods and 
appliances. Theoretical treatment is confined to 





by Messrs. The United Steel Co ies, Limitec 
| : yk Limite 1, | roughly the first 50 pages, the developments of 
of Sheffield, so that one machine is now equipped | ~ oan = . - 
ro oe the work of Terzaghi, Krynin and others being 
with A.T.V. blades and one with Durehete blades. ; : ‘ ; . ‘ 
. ’ nile ; referred to quite briefly, but with a liberality of 
Both steels have proved entirely satisfactory in the . 
: . - - | footnotes and references that leaves no gaps for 
severe conditions met with, and at the second | pa ; : , P 
, ae ithe student. The author's caution in endorsing 
inspection, carried out on one turbine in January | , : , - 
~ | theoretical treatments is wise, since for some years 


of this year and on the other Marc - 1 £ 

: Ais he ie, arch, all | to come most engineers will feel that the best 
ternal parts of both machines were found to be in | employment to be found for pure theory in soil 
perfect condition. The experience so far obtained | °™P°! : : er 


: : , |mechanics problems is that si . 
shows that turbines operating at this temperature | a ee pe Ssornamad path ag nica — “> 
and pressure are entirely reliable. | Fesuits OF exp ) I design. s 


; }same caution is perceptible in the choice of illus- 
(To be continued.) | trative examples, for, although these are scattered 








| back right up to the moment of publication, not 
lone is included for the success of which the authors 
leannot vouch. Thus the 
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The Book of Stainless Steels, By Exnest E. Toum. Cleve- . : 
land, Ohio: The American Society for Steel Treating. | teliable guide to the advanced student, but a 


[Price 5 dols.) | compendium of reference for the designer and the 
Wuen the American Society for Steel Treating | contractor. 
undertakes the publication of a book, it may be} Following the analytical pages, the authors 
expected to be of especial merit and authority, even | discuss the application of chemical consolidation, 
though the Society, quite properly, disclaims | then the older alternative methods of “ spreading 
responsibility for the statements made and the| the load,” by filling, &. Next they deal with 
opinions expressed. This expectation is not dis- | under-water work, giving useful information on 
appointed in the book at present under considera-| concreting in moving water, that bugbear of all 
tion. It is the work of some 77 men, each with| hydraulic engineers. Some 50 pages of practical 
special knowledge of the subject of the particular | notes on caissons are interesting, although in such 
chapter contributed by him, covering the making| short space the vital details necessary for eco- 
and using of heat and corrosion resisting chromium | nomy cannot be fully explored. Part 3 deals first 
alloys. The editorial work, by the Editorof Metal! with shaft and well foundations, and then goes 





| throughout the world, and date from many years | 


book is not only a) 


‘large. The subject is a complex one, in that each 
itype of industrial apparatus, for evaporation, 
condensation, or heat transmission by conduction, 
natural or forced convection, or by radiation from 
solid or gaseous bodies, presents a separate problem, 
with its own set of experimental and theoretical 
data, and requiring the formulation of its own 
special laws. 

This work of Dr. Schack, in its German edition, 
has already become well known as an excellent 
summary and discussion of the information which 
was available up to the time of its publication. Its 
merits appear to have been fully preserved in the 
translation. A consistent method of treatment is 
adopted throughout the book. For each type of 
heat transfer there is, first of all, an explanation of 
the relevant theory, followed by a digest of experi- 
mental work, and by a general discussion. Finally, 
the results are expressed as equations or as graphs. 
The author has taken care to make these results 
as useful as possible, by putting them into the 
forms in which they are most suitable for direct 
application in industrial practice. The translators 
have extended this by marking the equations which 
are of practical use, and by collecting them into a 
table at the end of the book. This forms a very 
convenient list of formula, which, however, requires 
to be used with caution, in order to ensure that the 
equations are only used for those problems for 
which they are designed, and within their sometimes 
| limited fields of utility. 

The first part of the book consists of a full dis- 
cussion of the three modes of heat transmission. 
The chapter on conduction includes all the usual 
eases of constant or variable heat flow through 
solid bodies. In regard to convection, the principle 
of similarity is explained, and is used as the basis 
for the co-ordination of experiments. Research 
work upon forced and free convection in liquids 
and gases, with heat transfer to and from plane 
walls, tubes and tube bundles, is dealt with very 
fully. The chapter on radiation is founded upon 
the classical laws, as modified by the Planck law of 
| wave-length distribution, and proceeds from the 
consideration of radiation between solid bodies to 
that of gaseous radiating substances, with part! ular 
reference to the radiation from flames. 
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The latter half of the book is concerned with the 
calculation of heat-transfer rates in industrial 
apparatus. Methods of calculation for heat- 
exchangers, with or without storage of heat, are 
given in full detail. A second chapter deals with 
the question of the heat transfer from flames and 
hot gases in industrial furnaces. A third indicates 
ways of effecting a compromise between the opposing 
considerations of high heat-flow rate and low 
pressure-drop in convection apparatus. The last 
chapter, of some forty pages, is a series of numerical 
calculations illustrating typical problems. 

A valuable feature is the inclusion of tables, 
giving the physical properties of various substances, 
a list of the symbols used in the book, and 
conversion factors for metric and English units of 
measurement. 

The book is well written, in concise yet clear 
language. The explanation and treatment of the 
material is done with thoroughness and very 
considerable skill. 

The only obvious adverse criticism of the trans- 
lation is due to the period, of some four years, 
which elapsed between the publications of the 
German and English editions. In that time a 
number of fresh investigations have been made, 
and numerous alterations of detail would be neces- 
sary to bring the book completely up to date. 
The translators have added certain notes and 
references, but it would, perhaps, have been prefer- 
able if they could have arranged with the author to 
prepare a modernised edition. The book, in its 
German form, has already proved its value as an 
authoritative work, and there can be little doubt 
that new and revised editions, in both English and 
German, will become necessary in the near future. 


Road Making and Administration. By P. E. Srie.man, 
Ph.D., B.Se., and E. J. Etrorp, M.Inst.C.E., 
M.I.Mech.E. London: Edward Arnold and Company. 
[Price 25s. net.] 

Tuts work, the first volume of the Road Makers’ 

Library, for which Dr. Spielman is the general 

editor, is not a text-book in the restricted sense of 

the word, and assumes a knowledge of the general 
principles and many details of road making. Much 
detail of processes and plant which is readily 
accessible elsewhere has been omitted, but notes 
in the text refer the reader to the very full biblio- 
graphy for further information on these points. 

One of the aims the authors had in view has been 

that of showing Great Britain’s resources in road- 

making materials and plant. 

The roadway is very fully treated from planning 
to the treatment of the roadside by the planting 
of trees; the design of superelevation and the effect 
of traffic shock and vibration are considered and 
also the chemical and physical reaction of the atmos- 
phere, upon which subject comparatively little work 
has been done. Not the least important section is 
that on road safety in which the information on 
street lighting is to be noted. By far the larger 
part of the volume is rightly taken up by questions 
of construction and maintenance and the com- 
parative costs of different types of construction 
from bituminous surfacing to the concrete road 
and wood paving. Very useful descriptions are 
given of plant required for the different processes, 
and the chapter on accessories, manhole covers, 
road gullies, etc., is of practical value. 

For many years, and particularly since the arrival 
of motor transport, the subject of road opening 
by public utility undertakers and of alterations to 
highways affecting the works of such undertakers 
has given rise to controversy; a special chapter 
has been included to give the latest information 
on this subject and also regarding the position in 
relation to private street works. Traffic control, 
lights and signals are in a section in which the 
subject is considered from the establishment of 
the first roundabout in Parliament-square and the 
volume is completed with notes on the design and 
equipment of works laboratories and the testing 
of materials used in road construction. The authors 
have increased the value of their book by the 
inclusion of the large amount of information 
»btained from numerous authorities and from 
various firms actively engaged in the construction 
and maintenance of roads. 
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(Continued from page 448). 
ELEctTrRIcITry DEPARTMENT.—(continued). 


High Voltage Impulse Generator. Cathode Ray 
Oscillograph.—During the past year, the High 
Voltage Laboratory has been assembling and con- 
structing equipment to enable researches on tran- 
sient electrical disturbances to be undertaken. 
Transmission lines, with the associated equipment, 
are adequately designed for normal working con- 
ditions, but the same cannot be said for transient 
overstress conditions. In general, such super- 
normal stresses are of short duration, and take the 
form of impulsive voltage waves which rapidly 
reach a maximum value and subsequently decay 
somewhat less quickly to zero. They may be initi- 
ated on transmission systems by atmospheric 
disturbances, switching operations or arcing earths. 
They travel along the lines with the speed of light, 
and, on reaching terminal apparatus such as trans- 
formers, may cause voltage oscillations in the 
windings. In order to reproduce equivalent effects 
under laboratory conditions an impulse generator 
has been designed and constructed which, by recent 
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extensions, now comprises ten stages each having 
a capacity of 0-044 F, giving a total available 
energy of approximately 2,000 joules. The conden- 
sers of each stage are supported on wooden frames, 
ten of which, piled one on top of another to a 
height of 25 ft., provide satisfactory space and 
insulation for one million volts. Records of the 
phenomena associated with rapid transient voltage 
are obtained by means of a high-speed cathode-ray 
oscillograph. Since the latter is housed in the same 
laboratory as the impulse generator, the special 
precaution of enclosing the oscillograph in a steel con- 
tainer is necessary to ensure that the operation of 
the generator does not disturb the control circuits 
of the oscillograph. The function of the control 
circuits is to trap the high velocity electron beam 
in its initial stages (so as to prevent fogging of the 
photographic plate on which the oscillograph record 
is obtained) ; to release the beam to the zero position 
of the curve; to move it at a known rate in the 
time direction ; and finally to re-trap it before the 
beam can retrace to the zero position. Means 
must also be devised to ensure that the phenomenon 
under investigation shall arrive at the ordinate 
plates of the oscillograph in the early stages of the 
time sweep. A sphere gap relay was first used for 
control, and worked satisfactorily except for distor- 
tion, during the first half-microsecond of a record, 
which took the form of an oscillation at a frequency 
of 50 megacycles per second superimposed on the 
main record. In Fig. 33,* which shows the oscillo- 
graph trace of an impulse from the generator, with 
a 10° cycles per second timing wave, this initial 
distortion is readily visible. The period of a record 
covered by the first half-microsecond may be of 
the greatest importance, and initial distortion is an 
obvious drawback in records of impulses with very 
steep wave fronts. It is proposed, therefore, to 
construct a ‘‘ Kipp” relay, in which the sequence 
of events necessary to secure a photographic 
oscillogram is achieved by means of thermionic 
valves. For calibrating the time scale of the 





* The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the 


' illustrations from the Report included in this review. 





oscillograph, a valve oscillator for frequencies of 
the order of 1 megacycle has been constructed with 
an output of about 1-5 kV. 

Other high-voltage apparatus in course of develop- 
ment includes a vacuum condenser for high voltages 
consisting of four glass cylinders having their ends 
closed with steel plates. Each stage will withstand 
200 kV, but the maximum voltage which can be 
applied between the high- and low-voltage elec- 
trodes of the complete condenser without discharge 
is only 280 kV. The cause of the discharge is 
considered to be the condition of the internal 
surfaces of the apparatus, and attempts are being 
made to “‘ de-gas”’ these surfaces by bombardment 
in a neon-helium mixture. 

Photometry. Measurement of Glare. Sky-light 
Illumination.—During recent years a great deal of 
attention has been directed to the development of 
photo-electric methods of measurement with the 
object of enabling the standardisation of electric 
lamps for luminous flux output to be carried out 
photo-electrically instead of visually as in the past. 
Progress has also been achieved in the design of 
a photo-electric photometer for measurement of 
candle-power. Some measure of finality has been 
reached as regards methods along these lines other 
than those of the highest precision, and all routine 
measurements, to commercial accuracy, of luminous 
flux have been made by photo-electric apparatus 
during the past year, with satisfactory results as 
regards both accuracy and speed of working. For 
approximate work of this sort a new thermionic- 
bridge sphere photometer has been designed, in 
which the electrical system is transportable for use 
in conjunction with either the 1-m. or 10-ft. spheres 
with which the Photometry Division is equipped. 
The instrument has been used with success to 
measure the absorption of toric lenses. For preci- 
sion work, the electrometer photometer is proving 
a highly satisfactory type of instrument. Here the 
cell is employed as a balancing instrument at a 
definite single value of photo-electric current, and 
the apparatus is generally free from errors due to 
non-linearity of the cell or secular changes in 
sensitivity unless these are rapid. For hetero- 
chromatic photometry, however, it is necessary to 
observe precautions as to the absence of Purkyné 
effect in the photo-cell. Experiments on the 
illumination response characteristic of a rubidium 
thin-film cell, with blue, green and red light, revealed 
a different deviation from linear response for different 
colours, which is a sort of Purkyné effect. The 
implication is that the results of photometric 
comparisons of sources of different colours and 
temperatures on the electrometer photometer will 
not be quite independent of the actual illumination 
level used ; and errors due to this effect have, in 
fact, been observed with the Laboratory instrument. 
Tests of different types of cell have revealed that 
cells free from this defect are commercially obtain- 
able and that, in other cases, the non-linearity can 
be explained on the basis of the occurrence in the 
cells of thin, photo-sensitive, high-resistance films 
in poor electrical connection with the main cathode. 
As an example of the performance of the electro- 
meter photometer, it has been found that, when a 
colour-correction filter is used, containing cupric 
chloride, cobalt ammonium sulphate and potassium 
dichromate, the total transmissions of coloured 
glasses are given correct to + 2 per cent. for a 
range of effective wave-lengths from 5,500 A, 
corresponding to cobalt blue, up to 6,800 A, corre- 
sponding to selenium red glass. In another applica- 
tion—the maintenance of standards of luminous 
intensity—the electrometer photometer has been 
found capable of detecting differences of 0-05 per 
cent. in candle-power. The electrometer apparatus 
is especially suitable for use with fluctuating sources 
of fairly short period. Measurement, for example, 
of the intensity of the middle section of a mercury- 
discharge tube in a direction perpendicular to the 
tube has shown that the candles per watt, based 
on the total power dissipated in the discharge only, 
are higher by about 5 per cent. on direct than on 
alternating current. 

The past year has brought the problem of the 
photometric measurement of discharge tubes into 
great prominence. Previous experience covering 
carbon, tungsten and gas-filled filament lamps has 
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revealed that numerous factors, including the size 
and brightness of the field and the idiosyncrasies 
of the observer, influence photometric measure- 
ments in the presence of a colour difference. These 
difficulties are greatly enhanced in the photometry 
of discharge tubes where the colour differences 
between the sources under test and the standard 
comparison lamps are very great. The use of 
colour filters for this work has been extensively 
studied, but even when colour matches are obtained 
considerable differences remain between the energy 
distributions under comparison. A comprehensive 
investigation of mercury-vapour, sodium-vapour, 
and neon-discharge tubes has accordingly been 


started, involving five or six different ways of 


~f Fig. 34. 
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measurement, with a view to formulating the con- 
ditions under which the measurements of a limited 
number of observers may be in substantial agree- 
ment with those which would be made by the 
internationally agreed average eye.” 

With a view to their use in illumination measure 
ments, a study is being made of the construction 
and characteristics of various types of photo- 
voltaic cells. One such dry-plate rectifier cell 
consists of an iron plate coated with a layer of 
selenium, the upper surface of which has a sputtered 
layer of platinum. The sensitivity of some of the 
cells made at the Laboratory is as high as 10 micro- 
amperes per foot-candle. 

In connection with the department's illumination 
research on equivalent backgrounds and glare 


sources, an improved form of glaremeter has been 
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designed and constructed. Briefly, the apparatus 
embodies an occulting test spot, sighted by the aid 
of fixation spots, which is viewed against a glaring 
background. The new meter, as shown by the 
vertical section and photograph of Figs. 34 and 35, 
differs in several important respects from previous 
instruments* as the result of experience gained in 
their use. The background system now includes 
an angle of between 50 deg. and 60 deg. at the 
observer's eye, and consists of a portion of a sphere 
A whitened internally and illuminated by an opal 
window J at one side, out of the observer's view. 
This opal is at one focus of an ellipsoidal mirror O, 
and is illumined by a four-volt, 6-watt lamp P, 
mounted at the other focus. 
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by holes in the cover of a small lamp N, 
from which light is focussed by the lens C and 
reflected at a plain-glass mirror near the eye- 
piece, so as to appear as two (or, if necessary, four) 
spots of light symmetrically disposed about the 
test spot and some 2 deg. away from it. 

One other interesting piece of newly designed 
apparatus, illustrated in Fig. 36, is an octant for 
obtaining photo-electric records of daylight illumi- 
nation from any of the four visible octants of the 
sky. It consists of two vertical screens, limiting 
the illumination to that from one octant, which 
together with the photo-electric cell are rotatable 
about a vertical axis passing through the cell. To 


By this arrangement | prevent direct sunlight falling on the cell, an 











about three-quarters of the total flux of 
light from the lamp is concentrated on 
the opal, giving to the background A 
a resultant maximum brightness of 
the order of 30 candles per foot. The 
illumination can be reduced by filters, 
in addition to the neutral wedge K, to 
cover a very wide range of practical 
conditions. The same lamp also serves 
as the test spot, the light passing to the 
observer through a short-focus lens Q, 
a neutral wedge H, a neutral filter F 
and a lens D, the rays being reflected 
to the by a stainless-steel 
mirror G, a totally reflecting prism E, 
and a plain-glass mirror B. The test 
spot is exposed intermittently, the 
duration of exposure being about 0-05 
second. Since the character of the test 
spot does not affect the value of the equivalent 
background brightness, it is unnecessary to use a 
test spot which simulates practical conditions. 
The wedges controlling test-spot and background 
brightness are automatically moved through a 
short distance between each exposure of the test 
spot. A lever, worked by the observer, releases 
the test-spot shutter L, when pressed and moves 
the wedge when released. The lever can be linked 
to either the background or test-spot wedge, and 
can move it in either direction, giving increased 
certainty in the threshold and equivalent back- 
ground settings. The fact that the test spot is 
intermittent necessitates the presence of fixation 
spots to indicate its position. These are provided 
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* See ENGINEERING, vol. cxxxiv, page 616 (1932) 
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octagonal sun-screen is mounted outside the vertical 
screens and is large enough to allow the latter to 
be independently rotated. According to the time 
of year and the corresponding altitude of the sun, 
the outer screen can be adjusted so that its shadow 
cast by the sun always falls across the photo-electric 
cell. The sun-screen can move in a direction per- 
pendicular to the plane of the framework of which 
it is composed, and is guided along slots inclined 
at 514 deg. to the vertical. This apparatus works 
satisfactorily for varying positions of the screen and 
for all hours of the day, and work is now actively 
in progress on the analysis of records from which 
can be derived the total skylight illumination 
received during each day and the mean daily 
curves for various periods throughout the year. 


(To be continued.) 








Cuapwick Pvus.ire Lecrures.—The next Chadwick 
Public Lecture will be held at the London School of 
Hygiene, Keppel-street, Gower-street, London, W.C.1, on 
Monday, December 10, at 5.30 p.m., when Dr. F. R 
Seymour will speak on “‘ Man and Masses.” Admission 
is free and no tickets are required. Further particulars 
regarding the activities of the Chadwick Lecture Trust 
may be obtained from Mrs. A. Richardson, O.B.E., 
204, Abbey House, Westminster, London, 8.W.1. 

Tue Juntor InstirvuTion oF ENGINEERS.—Among the 
awards made by the council of the Junior Institution of 
Engineers for papers read during last season is that of 
the Institution Gold Medal to Mr. J. Rosen for his paper, 
“High-Voltage Alternators.”” The Institution Silver 
Medal has been awarded to Mr. A. E. Bingham for his 
paper, “ Air for Combustion”; and the Vickers Gold 
Medal and Prize to Mr. J. 8. Clarke for his paper, 
‘ Characteristics of Fuels Used in Internal-Combustion 


Engines.” The Tookey Award has been gained by 
Mr. A. C. Judd, and the Dunn Medal by Mr. W. A. 
Sallis. 
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LETTER TO THE EDITOR. 
TANK MODEL TESTS. 


To THE Eprror OF ENGINEERING. 
Smr,—During the past six months there has been 
an increasing volume of work sent to the William 
Froude Laboratory connected with new construction. 
There has been no corresponding increase in staff and 
the point has been reached at which it is becoming 
impossible to carry out test work to a conclusion in the 
short time which is demanded in almost every case. 
Accompanying this demand that work should be com- 
pleted in a short time is the equally emphatic demand 
that the form and propeller ultimately arrived at as a 
result of the tests shall be more efficient than those 
which have been previously possible on the “ com- 
mercial” conditions laid down. This last demand 
emphatically requires more thought and generally 
more testing than before, and it will be seen that these 
two things will not go together. My object in this 
communication is to ask you to broadcast a general 
request that in settling the date of delivery for any 
proposed new ship, this date shall be calculated rather 
from the date at which we complete our resistance 
tests than from the date at which the contract is signed. 
The work of the Laboratory will be robbed of its main 
and greatest use to the industry unless we have a 
certain amount of time to consider each design. I 
know of many cases in which a new ship has been under 
discussion for several months, for which many schemes 
to give greater economy are discussed with a number of 
people. A decision to build is suddenly made with a 
time for delivery, which can only mean uneconomical 
rushing at the yard and consequent difficulty and some- 
times impossibility in allowing time to pursue test 
work until a good result is obtained. If this suggestion 
is accepted I am sure it will lead to more satisfactory 

work being done. 
Yours faithfully, 
G. 





S. Baker, 
Superintendent, 
The William Froude Laboratory. 
The National Physical Laboratory, 
Teddington, Middlesex. 
November 24, 1934. 








THE. CUMBERLAND GARAGE AND 
CAR PARK. 


In opening the new Cumberland garage and car 
park in Bayswater-street, W.1, Mr. Hore-Belisha, the 
Minister of Transport, emphasised the great traffic 
congestion arising from the presence of stationary 
vehicles on the roads. In a striking phrase, he stated 
that a street is the most expensive garage in the world, 
mentioning that the capital value of the land surface 
occupied by a single stationary private car of average 
size in a busy street in London was 20,0001. The 
new garage, which contains five parking floors, was 
designed by Sir Owen Williams, and is of particular 
interest as embodying a number of entirely new features. 
It is built throughout in reinforced concrete, each floor 
being designed to take its full load without supporting 
stanchions or pillars. Access to each floor is given by 
ramps, and a special feature is that separate ramps are 
provided at the two sides for entrance and exit, the 
two ramps in effect constituting independent spirals, 
circulating through each of the floors. To ensure an 
easy gradient, the second half of each parking stage is 
half a floor higher than the first. Another special 
feature of the garage is that both the ramps and 
parking accommodation are arranged to give an 
anti-clockwise circulation of traffic. This is the reverse 
of the usual principle, but it is stated that before the 
design of the building was decided upon, careful and 
exhaustive experiments were carried out which estab- 
lished the fact that the average driver possesses better 
control of his vehicle when he is turning to the left rather 
than to the right. The ramps have sufficient headroom 
to allow any car to pass, but in the event of a car 
being loaded with luggage to an excessive height, 
protection is afforded on the invisible ray system. 
If the ray be interrupted, two red discs light up, a 
“stop” notice is illuminated, and a gong is rung. 
To assist an owner in identifying the floor on which 
his car is parked, each floor has its ceiling striped with 
. distinctive colour, the owner’s ticket being striped 
to correspond. The cars are parked in slight echelon 
ind with the radiator facing the wall, so that they can 
be run into place directly. To take a car out, it is 
only necessary to back a short distance, and at once 
drive forward to the exit, the mancuvring space 
being always kept clear. 

The ground floor is devoted to repairing and servicing, 
ind also contains dressing and bath rooms for custo- 
mers, a lounge, chauffeurs’ rest room and changing 
rooms, accommodation for the staff, and a luggage 
depository. Passenger-operated lifts are . provided 








to all floors. There is a filling station on the front at 
street level, and on leaving, a driver can either go 
straight into the street or enter the station without 
going into the roadway. All floors are kept at a safe 
temperature by an air-heating system, and are equipped 


compressed-air supply for inflating tyres. Water is 
delivered at 353 lb. per square inch on the ground 
floor for washing, and a quick-drying plant is also 
installed. The repair plant is very complete and 
includes a brake-testing machine and tyre re-grooving 
plant. 


LONDON COUNTY COUNCIL. PRO- 
POSED NEW CODE OF PRACTICE 
FOR REINFORCED CONCRETE IN 
BUILDINGS. 


At a meeting of the London County Council on 
October 23 last, a report of the Council’s Advisory 
Committee on the London Building Act, 1930, setting 
out a proposed new code of practice for the use of 
reinforced concrete in buildings, was submitted for 
consideration. The principal regulations of the existing 
code were made by the Council in 1915 and, as has 
been recognised, these regulations are now in many 
respects out of date, being either unduly stringent, or 
insufficiently elastic to cover modern methods of 
construction. As a consequence, it has become custo- 
mary for engineers and architects in many cases to 
apply for special waivers, whereby a considerable 
amount of avoidable work has been entailed, not only 
by the engineers and architects concerned, but by 
the Council’s own staff. The Advisory Committee 
express a hope in their report that the proposed new 
code will prove a remedy for this state of affairs. 
It is gratifying to note that the Committee recommend 
that the Council should retain the right of granting 
waivers, since they recognise that no code can be 
either all-embracing or final. 

Since the 1915 regulations were drawn up there has 
been a very great increase in the strength of concrete 
due to improved methods in the manufacture of cement, 
to the greater attention given to the grading of aggre- 
gates, and also, although perhaps to a less extent, 
to improved methods of mixing and placing the con- 
crete. In the existing regulations, provision is made 
for only one grade of concrete. The maximum stress 
for a 1: 2:4 mixture is limited to 600 lb. per square 
inch for both direct compressive stress and for extreme 
flexural stress in beams. In the new code it is proposed 
there shall be three grades of concrete designated 
ordinary grade, high grade and special grade concrete, 
and a distinction is made between direct compression 
and compression due to flexural stress. In the 1: 2:4 
mixture, the proposed maximum direct stress for ordi- 
nary grade concrete is 600 lb. per square inch, and 
the maximum flexural stress, in beams and slabs, 
is 750 lb. per square inch. For the high-grade concrete 
these stresses are 760 lb. per square inch and 950 Ib. 
per square inch, respectively. The ordinary and high 
grades differ from each other in the stringency of the 
tests and of the supervision. 

The special grade calls for stricter supervision and 
more searching tests than in the case of the other two 
grades, and certain stipulations are also made as to 
design. The permissible stresses are “ such as shall be 
authorised by the Council,” and the recommendations, 
for a method, novel in this country, made by the 
Reinforced Concrete Structures Committee of the 
Department of Scientific and Industrial Research for 
the permissible stress to be determined by the result 
of the actual tests, has not been adopted. 

The permissible tensile stress in steel is now raised 
from 16,000 lb. per square inch to 18,000 Ib. per square 
inch for mild steel complying with B.S.S. No. 15, and 
in solid slabs, other than flat slabs, steel complying 
with B.S.S. No. 165, or other high yield point steel, 
may be used at stresses approved by the Council, 
provided that the steel in tension does not exceed 1 per 
cent. of the effective area of the concrete. Under 
the existing regulations ends of bars taking tensile 
stress are required to be either hooked or bent up at 
right angles. Under the new code an additional length 
of straight bar may be used instead. 

Flat slab construction, originally developed in the 
United States, and at the time the existing regulations 
were first drawn up, not practised in this country, 
is now dealt with at some considerable length, and for- 
mule are given for the positive and negative moments 
to be allowed for. Rules for the design of column 
heads supporting flat slabs are included. 

An important alteration has been made in the rules 
for axially loaded columns. Under the old regulations 
the modular ratio was taken into consideration ; thus, 
if m = modular ratio, the value of the steel was taken 
as an area of concrete equal to (m — 1), the cross 
sectional area of the steel. The present proposals 
are based on the assumption that failure occurs only 
when both concrete and steel reach their maximum 








load-carrying capacity. This enables a definite load 


value to be assigned to the steel, quite independently 
of the modular ratio. 

The effect of bending in external columns will, in 
future, have to be allowed for, and approximate 


with water connections for filling up radiators, and a | formule for arriving at this are provided and may be 


| used when more exact values have not been calculated. 


It should be noted that buildings may be supported 
on bearing walls or bearing structures. In the old 
code the regulations apply only to structures in which 
the loads are transmitted to the foundations by a 
skeleton framework of reinforced concrete or partly 
by such a skeleton and partly by a party wall or walls. 

The general building clauses, which are contained 
in an appendix, follow closely on the code of practice 
for the use of structural steel approved by the Council in 
1932, but with variations made as the result of experi- 
ence gained in the working of the code. As compared 
with the existing reinforced-concrete regulations, it 
may be mentioned, however, that floor loads generally 
have been considerably reduced, as has the provision 
to be made for wind pressure. 

As stated by the Advisory Committee, the new code 
is based on recommendations of the Reinforced Concrete 
Structures Committee of the Building Research Board 
of the Department of Scientific and Industrial Research. 
The proposed new code appears well adapted to 
meet past criticisms of the old, more particularly 
as it is drawn up with the intention that exemptions 
shall be granted whenever special conditions or 
improved methods may render this necessary or 
desirable. 








THE ROYAL METEOROLOGICAL 
SOCIETY. 


THE opening meeting of the Royal Meteorological 
Society for the present session was held on Wednesday, 
the 2lst instant, in the Society’s House, South Ken- 
sington, Lieut.-Colonel E. Gold, D.S.0O., F.R.S., 
president, being in the chair. The following papers 
were read and discussed :— 

“The Phenological Report, 1933,” by J. Edmund 
Clark, Ivan D. Margary, and C. J. P. Cave. The 
paper stated that 1933 was warm, dry, and sunny to 
an exceptional degree. Warmth was + 2 deg. F., rain 
87 per cent., and sunshine 109 per cent. for the 12-month 
period, December to November. This was due chiefly 
to conditions in the summer, which was therefore 
phenologically the most effective half-year. Scot- 
land, North and East, and England, North-east, were 
strikingly favoured. The difference in flowering period 
between England, South, and Scotland, North, was 
reduced from twenty to ten days. The relative spacing 
of spring migrant isophenes tallied. Owing to the 
cold snap in the south at the end of April, they were 
decidedly close there, but broadened in the north, 
curiously giving a “‘ normal” year for all districts. 
The most striking insect phenomenon was the excessive 
invasion of migrant butterflies. Noteworthy was the 
record of 30 of the huge American “ Milkweed ”’ 
butterfly, Danaus plexippus—treble any previous record. 

“A Study of Climate during Abnormal Summers in 
Europe and Asia,”” by E. E. Jessop, M.Sc. The 
object of this paper was to investigate the climatic 
conditions prevailing over Europe, Asia, and North 
Africa during periods of summer drought in England. 
By means of maps the percentage variation of rainfall 
from the normal over Kurope, Asia and North Africa, 
for four British droughts, was shown, and also the 
pressure for the same area. From these it was possible 
to distinguish three types. In each of these it appeared 
that the high pressure causing the drought in Western 
Europe was accompanied by pressures below normal 
over Northern Russia or Northern Siberia, which 
caused heavy rainfall there. Pressure and rainfall 
graphs were plotted for a period of thirty years to 
test this. 

“General Sunshine Values: England and Wales, 
Scotland, Ireland and the British Isles, for the Period 
1909-1933,” by Dugald 8. Hancock. The values in 
this paper were obtained from the “ Bright Sunshine ” 
maps of the Monthly Weather Report. They were 
grouped in four tables, which included quarterly and 
five-yearly means, together with the highest and lowest 
values for each month, with the year in which they 
occurred. The means for 1881-1915 were also given. 
Outstanding years, viz., 1911, 1912 and 1933, were 
fully analysed. The author suggested a decrease in 
average insolation from 1916 onwards. 








GLossaRy OF METALLURGICAL TERMs.—A little hand- 
book of technical and scientific terms employed in the 
iron and steel industry and entitled Key Words to the 
Metallurgy of Steel, has been published by Messrs. The 
Louis Cassier Company, Limited, 22, Henrietta-street, 
Strand, London, W.C.2. It is intended primarily for 
non-scientific men, and the definitions have therefore 
been made as lucid as possible. The price of the hand- 
book, which has been compiled by Messrs, G. A. de Belin 





and E. E. G. Bradbury, is 9d. net. 
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LABOUR NOTES. 


Tue object of the Industrial Reorganisation (Enab 
ling) Bill, which Lord Melchett has introduced in the 
House of Lords, is to provide for the self-government 
of industries by enabling the majority of producers in 
an industry, notwithstanding the opposition of a small 
minority, to introduce and enforce schemes for pro- 
moting greater efficiency, eliminating wasteful com- 
petition, and facilitating the production, manufacture 
and supply of the products of that industry. Before 
any such scheme becomes effective it is to be subjected 
to proper inquiry by a specially appointed National 
Industrial Council. This Council will first ascertain 


that it is in the public interest and that the industry in | 


question is fit for independent reorganisation. The 
Council will also determine whether such reorganisation 
can be carried into effect without detriment to other 
industries, and that it provides adequately for future 
expansion. 


At a meeting in York, last week, of the executive of 
the Federation of Engineering and Shipbuilding 
Trades, the question of submitting a claim for an 
increase of wages for members employed in the ship- 
building and ship-repairing industries was under 
discussion. It was decided to refer the matter for 
consideration to the executive councils of the unions 
having members engaged in shipbuilding and ship 
repairing, with a view to the holding of a further 
meeting to consider the question of presenting a claim 
at an early date. The engineering trade unions have 
already submitted a claim for increaséd wages to the 
Engineering and Allied Employers’ National Federa- 
tion; they desire an advance of 2d. per hour for time 
workers, a corresponding increase of piece prices, and 
revision of the 1931 agreement 


Wages and working conditions in the aircraft 
industry were also discussed by the executive of the 
Federation of Engineering and Shipbuilding Trades at 
their meeting in York last week. It was decided to ask 
for full particulars relating to the industry with a view 
to action with the object of improving working con 
ditions. The setting up of a committee of the Federa 
tion to supervise both wages and working conditions is 


contemplated. 


\ feature of the provisional agreement which repre 
sentatives of the employers and operatives in the boot 
ind shoe industry have signed, is a clause establishing 
a system of payment by results. Day-wage operatives 
are to be paid for all work done, and are to engage 
not to restrict output but to use their skill and pro 


ductive ability to the best advantage and fullest 
capacity following any change of organisation or 
machinery. 

Statistics published in The Ministry of Labour 


Gazette show that, while the insured working population 
of Great Britain as a whole has increased by 16 per 
cent. in the eleven-year period 1923-34, the numbers 
in manufacturing industries have increased by only 
5-5 per cent. and the numbers in mining and quarrying 
have declined by 17 per cent. On the other hand, the 
numbers employed in transport and distribution have 
increased by over 40 per cent., those in building and 
contracting by nearly 50 per cent., and those in the 
miscellaneous services by nearly 60 per cent. These 
groups together include over 37 per cent. of all insured 
workers. 


Among the manufacturing industries that experi- 
enced a decline in vhe numbers insured, the most 
important are shipbuilding and ship-repairing, general 
engineering, iron and steel manufacture, and the cotton 
und and worsted textile These 
industries show reductions in personnel varying from 
39-1 per cent. in shipbuilding and ship-repairing to 
il-4 per cent. in the woollen and worsted industry. 
The iron and steel industry showed some increase in 
the year, possibly due to the expansion in con 
structional engineering. In. the building and con- 
tracting group the great increase in numbers in public 
works contracting which took place between 1929 and 
1932 has been followed by a slight shrinkage, but these 
losses have been more than counterbalanced by the 
increased number in the building industry, which stands 
at 36-2 per cent. above the 1923 level. For the group 
as a whole the expansion over the eleven-year period 
is 49-1 per cent. 


woollen industries, 


last 


In his review of the experimental working of the 
five-day week by Boots Pure Drug Company, Limited, 
Nottingham, Sir Richard Redmayne says that it has 
proved an unqualified success both from the business 
point of view and from that of the employees 
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| 
am satisfied,” he continues, “‘ that if continued over | means of tests. 


the winter months the results will prove equally 
satisfactory 
and re-organisation which has been introduced into 
the works being, to some extent, immediately precedent 
to the coming into force of the five days’ working 
week, it is difficult, in regard to some of the departments, 
to arrive at costs which shall be on a definitely com- 
parative basis as between a five and a half days’ 
week and a five days’ week exclusive of the éffects of 
rationalisation. But, speaking generally, I am _ of 
the opinion that the cost in the aggregate has not 
been enhanced, and certainly there has been attained 
a higher efficiency on the part of the employees. 
effects in regard to enhancement of health and content- 
ment, regularity of attendance at work and diminution 
of absenteeism have been very marked since the intro- 
duction of the five days’ week experiment. The 
employees themselves are enthusiastic in regard to the 
experiment and view with dismay any suggestion of a 
return to the five and a half days’ week.” 


“ Had the working hours per week not been reduced,” 
Sir Richard goes on to say, “it would have been 
necessary, owing to the introduction of a system of 
labour-saving (labour-aiding) methods and re-organisa- 
tion—rationalisation—to have dispensed with a 
number of workers. How many, exactly, I have not 
been able to determine. In view of the present state 
of unemployment, this would have been most lament- 
ible. Rationalisation has two principal effects 
whilst cheapening the production of commodities it 
entails also a reduction in the employment of human 
labour ; so, unless accompanied by a reduction of work- 
ing hours without a reduction of wages, if nationally 
applied, the result might not only prove grave but 
dangerous to the community.” As to how far the 
experiment is capable of application to other industrial 
concerns ** with like chances of success, it would be,” 
in Sir Richard’s opinion, “ dangerous to dogmatise.” 
Each case, he says, would have to be considered on 
its merits. 


On the question of overtime, Sir Richard writes :- 

I ascertained during my examination of witnesses 
that the attitude of the board of directors and of the 
managers is that it should be avoided whenever 
possible, and that it is only excusable when worked 
for short spells to meet abnormal conditions. On the 
coming into force of the experimental five days’ week, 
L was informed, this point of view was emphasised, 
and it was laid down that the shortening of hours, 
due tothe five days’ week, must not be partly counter- 
balanced by working periodical overtime. An inten- 
sive campaign for the elimination of overtime was put 
in force. The reaction of employees to this campaign, 
I am told, was not always good, from which it is evident 
that many of the workers are prepared.to work much 
longer hours provided additional pay is forthcoming. 
And I agree with the statement of the production 
director—who is also general works manager—that 
‘there would appear to be fruitful ground here for 
propaganda within the ranks of those from whom the 
labour movement has its main support ’.” 


At the Sandvik Iron and Steel Works in Sweden 
special psycho-technical tests have to be undergone by 
all applicants for work. The Sandvik Works employ 
nearly 4,000 hands, and the variety of their production 
of high-grade steel calls for special aptitude in the 
men working in the different departments. Effort 
is made by special tests to ensure that a man engaged 
is put on the work for which his abilities, tastes and 
temperament best suit him. The principle followed is 
that a workman on the job best suited to him will be 
a happier and more valuable servant of the firm. Thus 
a man who on test was found well suited for the saw- 
blade department would not be contented and would 
give poor output if placed at the steel furnaces. So 
by means of tests, applicants at the Sandvik Works 
are given the work which they can perform most 
efficiently and willingly, whether it be in'the depart- 
ment turning out stainless conveyor belts, the spring 
shop, or any of the many other departments of this 
large and progressive concern. 


There are tests for colour-sense, for mechanical 
aptitude, for character and general aptitude, &c. For 
one of the mechanical tests the man is required to 
take to pieces and put together a simple machine. 
For a more general test he is asked to.narrate in the 
space of ten minutes those events in his life which he 
eonsiders to have been of importance to him. Certain 
drawing tests are also carried out. Not only new 
applicants for. work are tested ; when moving workers 
from one department. to another, the aptitude of the 


‘IT transferred man for the new job is ascertained by 





Owing to the system of rationalisation | working staff. 
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They have proved so successful that 
it is intended to examine gradually the whole of the 
The system has been worked out 
specially to render it suitable to the requirements of 
the firm and the psychology of the Swedish workmen. 
So far the Sandvik Works is the only Swedish concern 
which has successfully applied psycho-technical tests, 
though at different times others have considered the 
question. At present the Swedish Academy of Engi- 
neering has a committee considering the question 
generally. The chairman of the committee has stated 
that the Sandvik system is extremely interesting, and 


| something on the same lines will probably be recom 


The | 


mended by the committee’s report. 


The . Machinists’ Monthly Journal, official organ of 
the International Association of Machinists, states 
that now that the American Federation of Labour has 
committed the movement to industrial unionism where, 
in the judgment of the council, it is held to be necessary, 
‘it will be interesting to note further developments.” 
** As far as the International Association of Machinists is 
concerned,” the writer goes on to say, “‘ while it can 
be depended upon to co-operate with the council in 
every reasonable way to make effective the mandates 
of the Convention, nevertheless, self-preservation is the 
first law of nature, and the I.A. of M., which is 
thoroughly competent to protect the interests of those 
over whom it has jurisdiction, will not stand idly by, 
and without protest, permit the Federation, or any 
other organisation, to trespass upon its jurisdiction 
except in a most limited way, and then only after it 
has all the facts at hand on which to base an intelligent 
decision in any exigency which may arise.” 


A communication received by the International 
Labour Office at Geneva stated that the agenda for 
this year’s Japanese Trades Union Congress contained 
resolutions on the following subjects :—(1) State con- 
trol of industry and labour; (2) rapid promotion of 
labour legislation ; (3) business recovery by increasing 
the purchasing power of the consuming public through 
increase of wages; (4) demand for the abolition of the 
system of employing workers on a temporary basis ; 
(5) control of the manufacture of munitions; (6) oppo 
sition to the group life insurance introduced by th 
National Confederation of Industrial Associations, and 
a demand for the establishment of group life insurance 
under State management ; (7) opposition to company 
unions encouraged by the employers under the cloak 
of patriotism. 


The president of the German National Chamber of 
Plastic Arts has issued an Order relating to the training 
and titles of architects. In order to carry on the 
profession every architect must be registered in the 
National Chamber of Plastic Arts, through the medium 
of the Federation of German Architects. The right 
to belong to the Federation based on technical 
ability. Members of the National Chamber of Plastic 
Arts, Architectural Section, bear the title *‘ architect ” 
with the addition *‘ Member of the National Chamber 
of Plastic Arts.”’ Architects must insert the titl 
** architect ” in all written documents relating to their 
profession, and must use it in their public activities. 
Penalties are provided for infringements of the pro- 
visions of the Order, which came into effect on 
October 1, 1934. 


18 


It was stated in Cardiff on Monday that the danger 
of a coalfield stoppage in South Wales over the dispute 
at the Taff-Merthyr colliery is now at an end. At 
the Taff-Merthyr colliery, it will be recalled, a strike 
took place because, it was alleged, some of the workers 
were “ victimised *’ for preferring membership of the 
South Wales Miners’ Federation to membership of the 
Miners’ Industrial Union—a non-political body. Under 
terms of settlement, signed by representatives of the 
South Wales Miners’ Federation and the Taff-Merthyr 
Colliery Company, the Ministry of Mines is to be asked 
to ascertain by means of a ballot which union the men 
desire to be members of. The company will recognis« 
the union thus selected. The strikers will be re-engaged 
in order of seniority, and there will be no “ victimisa 
tion ’’ by the company and no picketing by the union 
The miners have accepted the settlement. 





Lecrures oN Tropica Hyarenre.—The next series 
of lectures and demonstrations on tropical hygiene, which 
are intended for men ard women outside the medica! 
yrofession proceeding to the Tropics, will be given by 

t.-Col. G. E. F. Stammers and Sir Malcolm Watson 
from December 10 to 14, inclusive. The course comprise 
five lectures, which will be delivered from 3.30 p.m. t« 
5 p.m. each day. The synopsis of the course and other 
particulars may be obtained from the organising 
secretary, Ross Institute of Tropical Hygiene, Keppe! 
street, Gower-street, London, W.C.1. 
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THE LATE MR.N. P. P. SANDBERG, 
C.B.E. 


THE news of the death in London on November 7 of 
Mr. Nils Perey Patrick Sandberg will be received with 
regret by engineers in many parts of the world. The 
third son of the late Mr. C. P. Sandberg, M.Inst.C.E., 
and a partner in the firm of: Messrs. Sandberg, con- 
sulting and inspecting engineers, 40, Grosvenor- 
gardens, London, 8.W.1, he was born on January ‘I, 
1881, and received his general education at Dulwich 
College. After studying at University College, London, 
for two years, he became a pupil of Messrs. “Willans and 
Robinson, Limited, Rugby, in 1901, and served"in-the 
drawing office, in the erecting and pattern shops and 
in the foundry and testing department; In 1903, he 
was appointed assistant to his father and was ed 
in designing and consulting work in the Londom@ffice, 
and in the testing and inspecting of iren steel 
for railway material at works in Great Britain, Pr 4 
Belgium, Germany, and Sweden. “In 1906, Mr: N. PP. 
Sandberg was taken into partnership by his father and 
brothers, who were consulting engineers to the ‘Chinese 
Government Railways for permanent-way’. materials, 
locomotives and rolling stock, and -who* held a’ similar 
position in respect to the southern line’ of ‘the Royal 
Siamese State Railways. During the years whith 
followed Mr. Sandberg’s time was mainly .occupied 
in designing, and in testing and inspection work at the 
principal steel, lecomotive, and carriage works in this 
country, as well as‘at many on the Continent. 

On the death of Mr. C. P. Sandberg in December, 
1913, the firm he had founded was continued’ by his 
three sons who carried on all the business conducted 
by their father and also took up fresh consulting work. 
In 1915, on the formation of the Ministry of Munitions, 
Mr. N. P. P. Sandberg offered his services to the Inspec- 
tion Department and was appointed temporary 
Assistant Inspector (Munitions Areas). In the follow- 
ing year he became Deputy Director of‘ Inspection 
(Munitions Areas), and, in 1917, Director of Inspection 
of Steel (Land Service). In this capacity he was 
responsible for the inspection and testing of the steel 
used for army ordnance and projectiles, and for his 
services was made a C.B.E. in 1918. After the con- 
clusion of hostilities, Mr. Sandberg returned to his pre- 
war activities,and in conjunction with his two elder 
brothers carried out a great deal of work in connection 
with the perfecting of their now well-known sorbitic 
process for treating steel rails. This was followed by 
the Sandberg oven process, in which the cooling of the 
rail, through the dangerous’ zone from about 500 deg. to 
300 deg. C., is retarded and controlled, thus preventing 
the formation of internal stresses. A further develop- 
ment in which Mr. N. P. P: Sandberg had an active 
shate has been the recently introduced Sandberg 
‘‘ regulated ”’ sorbitic rail process. Briefly, this consists 
in continuing or intensifying the cooling until the head 
of the rail ‘has been converted into pure sorbite to a con- 
siderable depth. In the older process the structure 
obtained consisted of a mixture of sorbite and pearlite. 
A former student of the Institution of Civil Engineers, 
Mr. Sandberg became an associate member on April’10, 
1906, and was transferred to full -memberslrip ‘on 
December 14, 1920. 








THE LATE SIR ROBERT HIGHET, 
C.B.-E. 


Str Ropert Swan Hicuer, whose death, we regret 
to have to record, took place at his home’ in Guildford 
on November 9, was an able administrator of ‘Indian 
railways, and of late years had served as chairman of 
the East Indian Railway Company and of H.E.H. The 
Nizam’s Guaranteed Railways Board in London. The 
son of the late Mr. David Highet, of Ayr, he was born 
on March 20, 1859, and from 1875 to 1879 served a 
four years’ pupilage with Mr. John Murdoch, civil 
engineer and architect, Ayr. In January, 1880, he 
became assistant engineer to Mr. John Strain, and 
luring the succeeding three years obtained considerable 
experience in the design and construction of.a variety 
of works, chief among which were the building of 24 miles 
of the Callander and Oban Railway and the construction 
of a slipway, shipyard, esplanade and pier at Ayr. In 
September, 1883, Mr. Highet was appointed assistant 
engineer on the East Indian Railway, and was posted:to 
he Allahabad District. Promotion to resident engineer 
came in April, 1893, to district engineer in March, 1896, 
and to chief engineer in May, 1903, at the early age of 44, 
and less than twenty years after joining the staff of 
the Railway. Mr. Highet succeeded Sir William Dring 
as agent (general manager) of the Railway in 1912, and 
continued to occupy this position until his retirement 
in 1919. He carried out much responsible work during 
the four war years, in supervising the complicated traffic 
arrangements resulting from the diversion of the trans- 
port of Bihar, Orissa and Bengal coal from Calcutta to 
Bombay in connection with operations in Mesopotamia 
and on other fronts. For his valuable services he was 





knighted in 1916, and received the C.B.E. in 1918. He 
was for some years a commissioner of the Port of 
Calcutta, and, in 1918, served as president of the Indian 
Railway Conference Association. Soon after his return 
to this.country.in 1920, Sir Robert was made chairman 
of the East Indian Railway Company and a director of 
H.E.H. The Nizam’s Guaranteed State Railways in 
London, and in these capacities paid several visits to 
India. Upon the completion of the arrangements for 
the purchase of the Nizam’s State Railway by the 


Nizam’s Government, in which he was of great assistante,, 


Sir Robert was made chairman: of ‘the London Board. 
He became a student member’ of the Institution of 
Civil Engineers on May 2, 1882; an.associate member on 
December 2, 1884, and a full member on December 13, 
1904. Sir Robert served for a time as'a’ member’of the 
Council of the Institution. 








|THE PUBLIC HEALTH CONGRESS 


AND EXHIBITION. ° 


Tue fourth Public Health Congress, which is held 
biennially, was opened by the Rt. Hon. Sir’E. Hilton 
Young, the Minister of Health,’on Monday, Novem- 
ber 19, and closed on Saturday, November 24. Asin 
previous years, a number of ‘papers relating to public 
health were read and discussed, and an ‘exhibition of 
cleansing plant, hospital equipment, and so on, was 
held in the Royal Agricultural Hall, Islington. The 
majority of the papers presented dealt with the problem 
of health maintenance from, the medical standpoint. 
As in former years, the exhibition, although not large 
numerically, contained a. very typical selection of 
vehicles of various types for road cleansing purposes, 
and it is interesting in this connection to note that a 
decided tendency is observable towards a reduction in 
the size and weight of such vehicles, a chassis not 
exceeding 3 tons tare, with a moderate wheel base, 
and fitted with pneumatic tyres, being generally 
preferred. Such a vehicle can travel at legal speeds 
up to 20 m.p.h., and therefore ensures considerable 
economy in time as compared with a more cumbersome 
model. Steam as a motive power appears to be rapidly 
disappearing for this class of work. Although the 
majority of the vehicles exhibited were fitted with 
petrol engines, there were a number of examples 
equipped with airless-injection engines, the majority 
of the latter’ being of various well-known proprietary 
makes. Very few foreign vehicles were exhibited, 
and this is perhaps to be regretted in view of the 
very advanced systems of refuse collection in use in 
some Continental cities. Increasing use is being made 
by British firms of the travelling-floor type of conveyor 
to assist in-packing and to accelerate the discharge of 
refuse. While the arrangements adopted vary in 
detail, they practically all embody’a pair of rollers 
operated by a handle, with a two-speed gear for light 
and heavy work. The rollers are connected by a 
stout rubber-canvas belt, or by one composed of over- 
lapping slats, the weight of material in both cases 
being supported by loose rollers or other means below 
the floor. 

Turning now to the exhibits in more detail, light 
tractors were represented by.a number of three-wheelers, 
among which may be mentioned the Colt, with rear- 
wheel drive, shown by Messrs. Karrier Motors Succes- 
sors, Limited, Karrier Works, Huddersfield; the 
Mechanical Horse, shown by Messrs. Scammell Lorries, 
Limited, 52-54, High Holborn, W.C.1; and the Lacre 
model with'a single rear-driven wheel, shown by Messrs. 
Lacre Lorries, Limited, 78, York-road, N.1. All these 
vehicles have been previously described in our columns. 
Many*of the refuse collectors on the market are open 
to the objection that they necessitate the use of special 
bins, but in the Karrier-Burrell model, shown by 
Messrs. Karrier Motors Successors, Limited, bins of 
any size or shape can be employed. This vehicle has 
a capacity of 10 cub. yards, and the body, built by 
Messrs. Butterfields, Limited, Shipley, is mounted on a 
four-wheeled standard “ Karrier-Cyr” chassis. The 
vehicle shown has five compartments on each side, 
but the number can be varied to suit the length and 
girth of body available. The patentee and inventor, 
Mr. A. J. Burrell, is director of the Public Cleansing 
Department of Halifax. The cover is of the rotating 
drum type, and can be adapted for side loading, rear 
loading, or inside barrier loading ; the number of drums 
employed depends upon the type and size of body. 
Each drum in its normally inverted position seals the 
filling orifice, and no dust can escape. The movement 
of a small hand lever releases a catch, and the drum then 
automatically rotates into such a position that a bin 
of any size or shape (cylindrical, taper, oval or rect- 
angular) may be placed by the loader on the platform 
provided and secured thereto by locking gates. By 
a further touch of the hand the drum is returned to 
its inverted position, thus emptying the refuse from 
the bin or receptacle into the body, and entirely under 
cover. The drum will also deal with bins without 
handles, dilapidated bins, boxes, buckets, baskets; 








in fact, any miscellaneous receptacle used for the 
storage of refuse, and in all cases, the refuse container 
is completely out of sight and shut off from the atmos- 
phere during the emptying operation. It is claimed 
that refuse is emptied into the vehicle in such a manner 
that loading can be continued to full capacity without 
trimming, and that it is impossible for the loaders to 
leave the drum covers open and so expose the contents 
of the body. Any or all of the drums can be operated 
simultaneously at both sides of the vehicle without 
creating a through current of air. 

Reference has already been made to the travelling 
floor type of conveyor; ‘Messrs. Principality Wagon 
Company, Limited, Adelaide-street, Cardiff, showed this 
arrangement appli¢d‘to a-variety of types of vehicles 
and loads, ‘including wet fish offal. To deal with this 
class’of material, the moving floor is made leak-proof, 
i.¢., the body ‘is fully ‘isolated and the water is self- 
ejected through scuppers at the forward end. Provision 
is also made for reversing the conveyor floor when 
worn, for which purpose it:is n to remove only 
a few bolts which secure the ends to the rollers. 

Another movable floor refuse collecting vehicle with 
a special claim to mention is made by Messrs. Transport 
ingineering, Limited, 561, Old"Kent-road, S.E.1. This 
vehicle is illustrated in Figs. 1 and 2, page 590. It 
was shown on’a low loading 3-ton Dennis chassis, but 
is available for any normal type of chassis with the 
same tare. The loading capacity is from 15 cub. yards 
to 18 cub. yards (packed). Loading and discharge are 
effected from the back ; and by a neat.and workmanlike 
mechanical combination, the door, which is of full 
width, can be dropped as well as raised by a hand gear 
and automatically ‘finds its own anchorage without 
any further device, locking-bolts, or hasps, &c. A 
further movement of the hand-gear releases a full-width 
skeleton platform, shown in Fig. 1, on which the loaders 
stand to discharge the refuse bins into the upper cavity, 
which, when loading is completed, is closed by a slat 
form of top gate. The movable floor can be clearly 
seen in Fig. 2. 

Messrs. Scammell Lorries, Limited, have designed a 
refuse collecting bcdy for use with their Mechanical 
Horse, the combination being a tractor-trailer, the 
latter having a two-wheel back axle with pneumatic 
tyred wheels. The principle of the layout is mainly as 
described, the conveyor belt being of thick rubber- 
fabric operated to and fro by end rollers, but the full- 
width rear door is raised and lowered by a wire-rope 
hand-gear. The loading platform is stored under the 
body and is brought into operating position by hand, 
being pivotably attached to the frame. Provision is 
made for varying the height of the loading rail in order 
to facilitate quick loading. 

Two further exhibits by Messrs. Scammell are illus- 
trated in Figs.3 and 4, pages 590 and 591. The refuse-bin 
carrier illustrated in Fig. 3 is designed for the loading, un- 
loading, transport and tipping of special wheeled bins. 
It can accommodate six 1}-cubic yard, or three 24-cubic 
yard bins. The latter are fitted with rubber-tyred 
wheels, one being castored to facilitate mancuvring. 
The bins are fitted with two hinged doors on the top, 
shutting down on rubber beading, springs being pro- 
vided to hold them either shut or open. A swinging 
door at the end of each bin is provided for discharging, 
tightly secured by toggle catches requiring a special 
key for their release. The chassis is a standard 3-ton 
Municipal Mechanical Horse, and is fitted with a 
hydraulic hoisting gear for handling the bins on the 
detachable ramp shown in the illustration. The 
hydraulic pump on the motive unit is coupled by a 
flexible box in a swivelling connection to the telescopic 
tube on the carrier feeding the combined hoisting and 
tippingram. The control is arranged so that the engine 
is automatically accelerated before the pump takes 
up the load. The bins are hauled up by steel cables 
and secured by locking claws engaging with the axles. 
A tipping angle of not less than 55 degrees is pro- 
vided to ensure a quick clearance. The catches securing 
the end doors can be released from the opposite side 
so that the vehicle can draw up alongside the chute 
with the doors shut. 

The street washing carrier illustrated in Fig. 4 
is fitted with a frameless elliptical-section tank of light 
steel welded construction. The tank is. fitted with 
four surge plates, and overflow and filling pipe. The 
latter is provided with a large duplex-mesh self- 
cleaning filter. Filling can also be carried out from an 
overhead hydrant through a manhole. The front of 
the tank has a depression to form a seat for the operator. 
The tank is designed for gravity or pump-pressure 
operation, the water controls in the former case being 
operated from the cab. A Stone’s single-stage volute 
pump is direct-coupled to a standard Scammell 3-ton 
unit engine, the latter being in a casing at the rear of 
the tank. The pump gives pressures up to 100 lb. per 
square inch and capacities up to 180 gallons per minute. 
The engine is controlled from the cab and is provided 
with an automatic cut-out when the tank empties. 
The underside of the tank carries four ball-jointed 
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washing jets, mounted obliquely to wash towards the 
near-side kerb. There are five squeegees behind, and 
parallel to, the jets, each independently mounted and 
self-adjusting to suit the road contour. Two sprinkler 
heads are fitted, provided with a special valve, allowing 
the top, bottom, or the whole of the orifice, to be used 
at will. A spray width of over 90 ft. is obtainabk 

Other fittings are two channel damping pipes for near 
side or offside gutter flushing, a leather pipe connection 
for sewer flushing, and a reel housing 60 ft. of non-kink 
hose. The latter is useful for fire fighting, cleaning 
down statues or washing areas where the vehicle cannot 
penetrate. 

Messrs. Dennis Brothers, Limited, Guildford, have 
improved their 3-ton municipal type of 600-gallon 
gulley emptier, among the changes effected being inside 
and outside galvanising of the electrically-welded tank, 
which is divided into two compartments, and a two-way 
reversing valve for high- and low-pressure discharge ; 
irrangements also enable the machine to be used on 
the right and left, and fromthe rear. Provision is made 
for fitting an interchangeable body, and for a round 
of street cleaning, &c., requirements. The wheel-bas« 
of this vehicle is 9} ft. and the turning circle 35 ft 
The same makers’ 750-gallon cesspool emptier was 
shown on a 70-cwt. chassis; it has an 11-ft. wheel-bas« 
with a turning circle of 40 ft. Messrs. Dennis’s refuse 
collector of 10 cub. yards capacity has a somewhat 
novel feature in the form of a hydraulically-operated 
packing plate mechanism, the double-acting cylinder 
for this purpose being fixed fore and aft on the top of 
the tank. Power for operating both the packing-plate 
and for end tipping the body is furnished by the usual 
gear-type of rotary pump, driven by the engine. It 
is stated that with this form of power packing, the 
refuse bulk or contents can be increased by 30 per cent. 
to 50 per cent., depending on the character of the 
material. It should be noted in this connection that 
provision is made for intercepting bulky refuse, ¢.g., 
bedding, &c., friable reft se falling to the bottom through 
a short grid, which projects forward from the discharging 
gate. A travelling floor forms part of the lay-out. 

Before passing from refuse collectors, mention may 
be made of the dustless side-loading bodies shown by 
Messrs. The Eagle Engineering Company, Limited, 
Warwick, two examples, of 10 cub. yard capacity, 
being fitted. respectively, to a Thornycroft “ AE/FB4” 
long chassis with a 50 h.p. engine, and to a Bedford 
chassis, They are provided with the usual opening and 
closing arrangements effected by the pedal effort of 
the loaders as they step on and off. Messrs. Vulcan 


Motor Services, Limited, Cricklewood, N.W.2, use an 
independent lever mechanism for operating the covers 
cub. yard side-loading refuse collector. 


of their 6-7 








Bromilow and Edwards 
understrung hydraulic gear from the engine. 


Tipping is effected by a 


Messrs. Vauxhall Motors, Limited, showed an 
interesting, and from some aspects, a novel form of 
500-gallon gulley and cesspool emptier. The chassis 
is the short wheel-base 3-ton model, and there is a 
considerable overhang of the tank at the back, 
although the fore-end of the tank is close up to the 
back of the roomy, all-enclosed driving cab. The 
necessary suction and ejection pump mechanism is at 
the near-side, and is very accessible. The combined 
pump is made by Messrs. Reavell and Company, 
Limited, Ipswich. The other fittings hardly call for 
comment; though it may be mentioned that the 
tipping is effected by a hand gear and that this is one 
of the few six-cylinder petrol vehicles employed in this 
class of work. The engine has overhead valves and | 
develops 64 brake horse-power at 2,800 r.p.m. 








Messrs. Shelvoke and Drewry, Limited, of Letch.- | 
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Movine-FLoor Rerose Cottector ; Messrs. Transport ENGINEERING, LIMITED. 
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worth, are now fitting pneumatic tyres to their 
“‘ Chelsea ” type of refuse collector, which has a cubi: 
capacity of 7 cub. yards. An improved model of their 
“S.D.” gulley-emptier of 700-gallon capacity was 
exhibited, on 27-in. by 6-in. tyres. It has the usual 
change-over discharge fittings for high and low 
pressure flushing. 

Messrs. John Fowler and Company (Leeds), Limited, 
showed their new 10-ton Fowler-Diesel “ Precision ” 
road roller illustrated in Fig. 5, opposite. It has a 
3-cylinder compression-ignition engine, developing 
33 h.p. at 1,100 r.p.m. There are four change-speed 
gears, both forward and reverse, the corresponding 
miles-per-hour rates (on the level) being 0-9, 1-4, 
2-8 and 4-3. Two independent brakes are fitted, 
that on the transmission being controlled by a pedal, 
and arranged so that it is always operative, evel 
when changing gear. Other details are a powetl 
operated steering control and patent cambering 
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SwEEPER AND Reruse CoLLector; Messrs. JonNstoN Brotuers (CONTRACTORS), 
LIMITED. 


H. Pattisson and Company, Stanmore 


device for the rear rollers, which enables them to be | (Middlesex), showed a variety of motor plant for 
either independently, or left to be self-adjusting | sports grounds and golf-course cultivation and main- 
to the camber of the road. Practically all the running | tenance. 
mechanism, with fuel pumps and governor, is enclosed. | unit with a Ford engine. 


Their latest tractor is an 8-h.p. four-wheel 
The front axle is of the Ford 


central-pivoted type. The wheel base is 5 ft. and the 


j turning radius 9 ft. The weight is 9} ewt. The 
| transmission embodies a synchromesh gear box giving 
three speeds and reverse, and the drive is through a 
Westinghouse type of reduction gear to the main 
drive shaft in an oil bath. This combination gives the 
tractor an exceptionally high tractive efficiency. The 
| front and back wheels are 24 in. diameter and are fitted 
| with low-pressure tyres. A larger model with a differ- 
| ent layout, including an enclosed worm-gear drive with 
| a four-cylinder 8 h.p. engine, is available, with a tare 
| weight from 20 cwt. to 40 cwt. These and similar type 
| tractors are for hitching to different classes of cultiva- 
| tion plant. Messrs. Pattisson’s “‘ Parkover” mowing 
| equipment consists of the 8-h.p. tractor just described, 
| tree standard mower units, and their patent lifting 
| gear for theattachment. The complete equipment can 
jcut a 6ft. to 7ft. width. Various makes as well as 
types of hitch-implements are suitable for this com- 
bination. Those shown were by Messrs. Ransomes, 
Sims and Jefferies, Limited, Ipswich, 

A modified type of the well-known Citroén-Kegresse 
f rm of endless rubber-belt tractor was shown by Messrs. 
Alexander Shanks and Son, Limited, Arbroath, but is 
manufactured by Messrs. Citroén, at Slough and Paris. 
The weight of the tractor is about 15 ewt., which is 
equivalent to a general pressure of about 5 Ib. per 
square inch of surface on ground contact. The four- 
cylinder engine develops 33 brake ‘horse-power at 
3,000 r.p.m. There are three speeds forward through 
a standard gear-box, increased to six forward and two 
ceverse by a two-speed reduction gear at the differential 
axle case. Messrs. Shanks also showed a range of 
their own motor and hand lawn mowers, cultivators, 
&c., as well as gang types for hauling by this tractor. 

Messrs. The Allan Taylor Engineering and Manu- 

facturing Company, Wandsworth, showed a useful 
and. medium-size motor wagon for 3-ton loads; its 
principal feature being that the body is specially 
adapted for conveying groups of 30 in. gang mowers 
from one park or course to another. It has a com- 
fortable driving cab, and the body is readily removable 
single-handed by means of a worm-gear hoist. The 
chassis is then available for hauling lawn mowers, &c., 
in gang units and can be used for other purposes, in- 
cluding driving a 3,000-gallons per hour pumping outfit. 
It is mounted on special heavy duty all-purpose 
pneumatic tyres. An associated product without 
self-propelling means, consists of a twin horizontal 
ram pump, chain driven by a 2} h.p. Crossley engine ; 
the whole being in line fore and aft on a light frame 
arried on a pair of axles and metal wheels. Its 
functions are to irrigate golf and other pitches in the 
sports season, and to kill weeds during the winter. For 
the twin purposes it is fitted with different sizes of 
suction valve and connections. 

Messrs. Thomas Green and Son, Limited, Smithfield 
Iron Works, Leeds 2, were represented by a handy form 
of motor roller suitable for close working along narrow 
paths and pitches. It is furnished with a belt pulley 
driven off the gear-box, and we were informed is 
suitable for off-set haulage of groups of lawn mowers. 
In this way a cutting sweep of from 7} ft. to 11 ft. is 
available, according to the number of 30-in. grass 
cutters attached. 

The Johnston mechanical] grit spreader, is a useful 
product of Messrs. Johnston Brothers (Contractors), 
Limited, Crutched Friars, London. It is for trailing 
behind a grit-laden wagon, which discharges into a 
chute where the grit is mechanically scattered by a 
gear-driven one-side rotary dissipator; the necessary 
power is derived from the tractive effort through the 
road wheels of the spreader. A notable feature is 
| that the spreader and the towing vehicle can be worked 
close to the kerb-side, and the spreading concentrated 
solely over the cambered road surface; hence for 
most wide roads, a single traverse up and down the 
road is sufficient to grit the whole surface. Another 
speciality of Messrs. Johnston illustrated in Fig. 6, 
j}annexed, is a combination of rotary brush and 

refuse collector. The sweeping and collecting device 
consists of a main brush, collecting scoop, a refuse 
bin and a side brush. The main brush spindle is 
carried by an independent frame, hinged to the main 
|frame, and controlled from the driver’s seat. The 
|pressure of the brush on the road surface is regu- 
|lated by springs. The rotary motion of the main 
| brush is effected by means of a chain drive from the 
main shaft, and is controlled by a dog clutch. The 
main brush rotates in a reverse direction to that of the 
driving wheels, so that refuse and dirt are projected 
towards, and collected by, the scoop, which occupies 
an inclined position in front of the main brush. The 
collecting scoop is hinged on a box forming part of the 
frame. The.collecting scoop is lifted automatically 
|clear from the road at the same time as the lifting 
of the main brush takes place, to enable the machine 
to travel from place to place and to be reversed. The 
refuse bin is carried on transverse supporting members 
in such a way that, should it accidentally meet with an 
obstruction on the road, it is free to lift, and thereby 
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clear such obstruction. The bin is fitted with a small 
cleaning door at one end, from which the accumulated 
refuse can be easily withdrawn. The whole bin can be 
removed from the machine, should occasion require, 
in the course of a few moments. The channel brush, 
clearly visible in our illustration, is mounted on a 
nearly vertical spindle, and brushing being conse- 
quently horizontal, effects a complete clearing of 
the channels. The machine is equipped with a 
sprinkling device consisting of a power-driven pump 
and a pipe fitted with nozzles. It is fed from a 
tank containing about 50 gallons of water, delivery 
of the water being controlled from the driving seat. 
Power is supplied by a four-cylinder engine developing 
8 brake horse-power at 1400 r.p.m. The surface swept 
is stated to be from 4,000 square yards to 7.500 square 
yards per hour. The wheel-base and track measure 
6 ft. 10 in. and 3} ft., respectively, and the turning circle 
is 8 ft. Dunlop pneumatic tyres (19 in. by 5 in.) are 
fitted. 

Among a group of scientific instruments for a 
variety of purposes may be cited recording and other 
forms of meters and pyrometers by Messrs. Geo. Kent, 
Limited, Luton, including weir and venturi-flumes 
for metering water and sewage, and of Messrs. Elec- 
troflo Meters Company, Limited, Park Royal, N.W. ; 
Messrs. The Lea Recorder Company, Limited, Corn 
brook-park-road, Manchester, have an_ instructive 
large-size working example of their “‘ Standing Wave ” 
flume apparatus, which shows exactly the auto 
matic action of the vertical float-operated flow 
recorder, supplemented for purposes of the demonstra- 
tion by a vertical screw-operated sluice gate. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
an to the Department at the above address, the 
reference number given being quoted in each case. 
kg 
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Flat Spring Steel, ribbed and grooved, 10,000 
Royal State Railways of Siam, Bangkok ; January 


1935. (G.Y. 14,500.) 
Centrifugal Pumping Units, two, direct-connected: 
electric-motor driven for water supply of Kenora. 


Capacity of pumps 2,000 (or alternatively 1,250) gallons 
per minute against a total discharge head of about 
184 ft. Municipality of Kenora, Ontario, Canada ; 
January 10, 1935. (G.Y. 14,501.) 

Sewage Pumping Sets, three each, to consist of hori 
zontal-type centrifugal pump direct-coupled to an 
electric motor. Also starters, pipes, valves, etc. Christ 
church Drainage Board, New Zealand ; April 5, 1935 
(G.Y. 14,505.) 

Roof Covering Material, preferably protected metal or 
asbestos, for the complete covering of the main and 
engine-room roofs of the pre-cooling store and cargo shed 
at East London Harbour. South African Railways and 
Harbours Administration, Johannesburg : December 24. 
(G.Y. 14,516.) 

Steelwork for Bridges, 170 tons. South African Rail 
ways and Harbours Administration, Johannesburg ; 
January 7, 1935. (G.Y. 14,519.) 

Turbo-Alternator Plant, comprising three water-tulx 
boilers, two turbo-alternators, three feed pumps, feed 
heaters and surge tanks. Electricity Supply Com 
mission (Durban Undertaking), Johannesburg ; January 
29, 1935. (G.Y. 14,522.) , 

Centrifugal Pumps, two, giving an output of 150 cub. m 
per hour at a manometric head of 28 m., coupled to a 
24-h p., d.-c., electric motor, and one giving an output 
of 57 cub. m. per hour at a manometric head of 45 m., 
coupled to a 23-h.p., d.-c., electric motor. Also volt 
meter and ammeter. Argentine State Railways, Buenos 
Aires ; December 20. (G.Y. 14,525.) 

Permanent-Way Material, including 1,800 metric tons 
of Vignole-type steel rails, 37 kg. per m., 5,400 pairs 
of fish-plates, 10,000 kg. of bolts and 70,000 kg. of dog 
om. Argentine Department of Navigation and Ports, 
Li 


uenos Aires; December 12. (G.Y. 14,526.) 
Building Materials, including trusses, roof purlins 
door frames, galvanised gutters, louvres, etc., for the 
extension of a garage. Egyptian Irrigation Depart- 


ment, Khartoum ; December 31. (G.Y. 14,529.) 

Electric Capetans, 12, for Port Elizabeth Harbour. 
South African Railways and Harbours Administration, 
Johannesburg; December 24. (A.Y. 12,294.) 

Switchgear, for use on a 3-phase, 400-volt, 50-cycle 
supply at a pumping &tation. Christchurch Drainage 
Board, New Zealand ; April 5, 1935. (A.Y. 12,795.) 

Copper Wire, bare and insulated and telephone cable. 
South African Union Tender and Supplies Board, Pre 
toria; December 28. (A.Y. 12,797.) 


Bronze Strip.—A firm in Montreal desires to receive 
quotations from United Kingdom manufacturers for 
bronze strip in various widths. (G.Y. 14,511.) 


Sash-Window Devices.—A firm in Christchurch, New 
Zealand, desires to import from the United Kingdom 
supplies of a sash-window device which will obviate the 
use of weights, pulleys, and cords. 


(G.Y. 14,514.) 
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Messrs. Steve aND Leicuron, Lourrep, 9-13, Fen- 
church-buildings, Fenchurch-street, London, £E.C.3, 
inform us that they are acting as general agents in Great 


| 


CONTRACTS. 
Messrs. Hypraviic CovurLtiInc AND ENGINEERING 
mPpany, Limrrep, Ceylon Works, Worton-road, Isle 
worth, Middlesex, are to supply their Vuican-Sinclaiy 


Britain and Ireland for the Maier Form Bow method of | fluid transmission for the engines of 11 Diesel rail cars, 


ship construction, 

Mr. C. E. Srromeves has received the honorary 
degree of Dr.-Ing. from Aix-la-Chapelle College, where 
he studied engineering in his youth. Mr. Stromeyer was 
for 30 years, chief engineer to the Manchester Steam 
Users’ Association. 

Messrs. ARMSTRONG-SAURER COMMERCIAL VEHICLES- 
Liurrep, have transferred their sales departments to 
their service building in the Great West-road, Brentford, 
Middlesex. 

Mr. Mavrice E. Denny, C.B.E., has accepted nomina- 
tion as President-Elect of the Institute of Marine 
Engineers, 85-88, The Minories, 
succession to Mr. J. H. Siiléy. . Mr. Denny’s formal 
election will take place at the annual general meeting 
in March. 

Mr. H. W. Swan, 5;, Morland-avenue;,.Leicester, has 
been appointed manager of the publicity, and sales- 
promotion department of Messrs.. The United Steel 
Companies, Limited, Sheffield, in. suctession to Mr. RB. 
Rowlinson, who is relinquishing the post to join the 


firm of Messrs. Rowlinson- Broughton, advertising agents, | 


Manchester. 


| 
Messrs. Tae Mitone cst: Conveyvorn.anp TRANSPORTER | 


Lrmtfrrp, Atlantic --House,; -45, —Holborn- 
viaduct, London, E.C.1, are to manufacture and erect 
Loeffler boilers in this country. Furthermore, they 
have taken up the manufacture and supply, in England, 
of Mitchell-Witkowitz tri-drum, low-pressure boilers, 
which have been developed by Messrs. Vitkovice Mines, 
Steel and Ironworks Corporation, Czechoslovakia. The 
Mitchell-Witkowitz, or M.-W., boiler, will be of British 
material and manufacture throughout. 


CoMPANY, 








BOOKS RECEIVED. 


The Socialization of the Electrical. Supply Industry. By 
G. H. London: Victor Gollanez, Limited. [Price 
3s. 6d. net.] 

Lighting Caleulations.. By H. H. Hiesm. New York: 
John Wiley and Sons, Incorporated., London: Chap- 
man and Hall, Limited. [Price 3l¢. net.] 

Principles of Mechanism. By C. E. Prarce./New York : 
John Wiley and Sons, Incorporated: London: Chap- 
man and Hall, Limited. [Price 2ls. 6d. nét:) 


Die Castings. Their Design, Composition, ag > eet 
Specification, Testing and Finishing. By Herxpert 


Cuase. New York: John Wiley, DIneorporated. 
London : Chapman and Hall, Limited. [Price 21s. 6d. 
net. 

Elements of Water Supply. Engineering. By E. L. 
Waterman. New York: John Wiley ‘and’ Sons, 
Incorporated. London : Chapman and Hall, Limited. 
[Price 21s. 6d. net.] 

iutomatic Protection of A.C. Circuits. By G. W. 
Strussmnes. London: Chapman and Hall, Limited. 


[Price 158. net.] 

Problems in Engineering Thermodynamics and . Heat 
Engineering... By ©: W. Berry, C. L,. SvENsoN. and 
H. C. Moore. Néw. York: John Wiley: and’ Sons, 
Incorporated. London. : 
[Price Te. 6d. net.]} 

Theory of Alternating-Current. Wave-Forms... By Puture 
Kemp. London: Chapman and Hall, Limited. | 
[Price l5s. net.] 

Second Year Engineering Scierice—Mechanical. By G. W. 
Brrp. London: Sir [saac Pitman and Sons, Limited. 
[Price 5s. net.]} | 

innuaire de la Houille Blanche Frangaise et des Forces | 
Naturelles Mondiales, 1934-1935. Paris: Annuaire de | 
la Houille Blanche Frangaise. [Price 30 francs.] | 








REGISTRATION OF Moror VEHICLES IN GREAT BRITAIN. | 

A return issued by the Ministry of Transport shows | 
that 21,024 new motor vehicles were registered in | 
September, 1934, as compared with 17,090 in September, | 
1933. Cars taxed on horse-power showed the largest | 
increase of all the various classes, namely, from 9,693 in | 
September, 1933, to 12,789 in September, 1934. 

Tue Nortn-East Coast Iystrrerion oF ENGINEERS 
AND SHrPBUILDERS.—The annual report of the Council 
on the work done by the North-East Coast Institution of 
Engineers and Shipbuilders during its fiftieth seasion, 
that for 1933-34, dow that there were 1,093 members 
on the register on July 31, 1934. The Institution has 
suffered the loss by death of 22 members, among whom 
are Lady Parsons, the first lady member of the titu- | 
tion, Mr. Tom Westgarth, Mr. M. C. James, Mr. David 
Myles, Mr. A. Hamilton, O.B.E., Mr. J. T. Milton and 
Mr. R. Ropner. In addition to the annual general | 
meeting, held in October, 1933, and at which Mr. R.' J. | 
Walker delivered his presidential address, and the | 
second Andrew Laing Lecture given on November 3, | 
1933, by Professor F. ©. Lea, nine ordinary general 
meetings and one informal meeting were held. The 
average attendance at the general meetings, namely 115, 
is the highest so far recorded. The Thomas Fenwick | 
Reed Medal, which is awarded to the candidate who 
most successfully produces and exhibits evidence of 
ability to share in the control of industry, has this 
session been gained by Mr. J. C. Boyd. In future, the 
Medal will be offered for competition biennially instead 
of annually. During the year under review the income 
of the Institution amounted to 4,0901. and the expendi- 
ture to 3,930. 





London, E.C:3. .in. 


Chapman and Hall, Limited. | 


hg 


each of 260-h.p., to be built by Messrs. The Birmingham 
Railway Carriage and Wagon Company, Limited, 
‘Smethwick,, for the Entre Rios Railway, Argentina. 
Messrs. Hydraulic Coupling and Engineering Compan; 
ate also to fit fluid-coupling transmission in. the 360-h.p. 
Harland and Wolff engines of the five Diesel rail cars 
recently ordered by the New South Wales Government 
Railways. Gear changing is thus eliminated, the contro! 
being governed by the hydraulic coupling. 

Messrs. THE MitcHeLt CONVEYOR AND TRANSPORTER 
Company, Liurrep, Atlantic House, 45, Holbor 
| viaduct, London, E.C.1, who, as stated in our “ Personal ’ 
‘column, have taken up the manufacture of the Mitche!! 
Wiitkowitz boiler, have just’ secured an order for four 
jof these tri-drum boilers, of the bent-tube type, for th: 
Portishead Power Station, Bristol. These units, which 
are stoker-fired, are designed for a steam pressure of 
325 Ib. per square inch, and a steam temperature o/ 
| 800 deg. F., at the superheater outlet. 

NOTES. FROM CLEVELAND AND 

THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Most of the limited make 
of Cleveland pig-iron is going into use at home works. 
Deliveries to Scotland are however on a materially 
increased seale, and merchants are doing a little trade 
with firms on the Continent. Producers are not disposed 
to sell for export, as they can readily realise, for market 
| able parcels, considerably higher figures from British 
} consumers than are obtainable for shipment: abroad. 
Second hands have little opportunity to do other than 
everseas trade as ironmasters reserve to themselves the 
direet supply to the principal home users, and con- 
sumers in Seotland. Makers have next to no stocks, 
‘and little increase in demand is required to necessitate 
| goanomens of,output. For other than export. trade, 
fixed minimum prices are ruled by No. I grade of iron 
at: 69s. for use at Tees-side works, 71s. delivered to 
Durham and Northumberland, .75¢. to 78s. delivered to 
various parts of Yorkshire and 75s. delivered to Scotland 

Hematite.—East coast hematite producers are in a 
| strong. position. Output does not quite satisfy current 
needs, and the far from heavy, stocks are consequently 
steadily decreasing. In this branch also second hands 
continue to deal with Continental customers, while 
| makers will not accept terms named for export trade. 
| Local consumption of hematite iron is inereasing and 
| deliveries to Sheffield keep on a substantial scale and 
| producers hope.to make further sales to firms in South 
Wales. Délivery prices are based on No. I quality of 
iron at 69s. here, 71s. Northumberland and Durham, 
758. to. 78s. various parts of Yorkshire, and 75s. Scotland. 

Foreign Ore.—Transactions in foreign ore are few and 
small, customers having little occasion. to buy, and being 
disinclined to follow the upward movement reported by 

















sellers.. The latter will not, however, entertain offers 
‘for su ¥ over periods next year, except at advanced 
‘figures... For small prompt lots of best rubio, the market 


quotation remains at 17s. c.i.f. Tees. 

|| .Blast-furnace Coke.—Durham blast-furnace coke prices 
keep steady at the equivalent of good medium qualities 

at 20s. delivered to Tees-side works. 

Manufactured Iron and Steel.—Semi-finished 
finished .iron and steel manufacturers are well sold, and 
good inquiries are still circulating. Constructional steel 
makers have substantial contracts to execute, producers 


and 


| of railway material are turning out more tonnage than 


for some time, and departments dependent upon ship- 
building, while still much in need of orders, are less 
inactive than of late. Subject to the usual rebates, 
current quotations to home consumers stand :—Common 
iron bars, 9/. 12s. 6d.; packing (parallel), 82; packing 
(tapered), 101.; steel billets (soft), SJ. 12s. 6d.; 
steel billets (medium), 7/1. 2s. 6d.; steel billets (hardl) 
7l. ‘28. 6d.; iron and steel rivets, 11/. 10s. ; | steel 
boiler plates, 91. 58.; steel ship plates, 81. 15s. ; steel 
angles, 81. 7s. 6d.; steel joists, 81. 15s.; heavy sections 
of steel rails, 81. 10s. for parcels of 500 tons and over, 
and 9/. for smaller lots ; and fish plates, 127. 10s. Black 
sheets (No. 24 gauge) are 10/. 10s. for delivery to home 
customers, and 9. 5s. f.o.b. for shipment abroad ; and 
galvanised corrugated sheets (No. 24 gauge) are 13/. for 
delivery to home customers, and 111. 5s. f.o.b: for ship 
ment overseas. 


Scrap.—Cast-iron scrap is in irregular demand, at 
round about 51s. 6d. Machinery metal is realising up 
to 53s. 6d. Heavy steel is far from plentiful, but con 


sumers claim they can buy at 50s. 








British STANDARD SPECIFICATION FOR ASBESTOS- 
Cement Pires.—Evidence of the development o! 
asbestos-cemient building materials is provided by th 
recent issue by the British Standards Institution 
specification No. 567-1934, which deals with the dime: 
sions and workmanship of asbestos-cement spigot and 
socket flue pipes and fittings for gas-fired appliances 
The publication also includes a range of standard forms 
of flue fittings used in connection with flue systems 
Copies of the new specification, and of that previously 
issued for asbestos-cement pressure pipes for drainage 
and water services (No. 486-1933), may be obtained from 
the Publications Department of the Institution, 25, 
Victoria-street, London 8.W.1, the price of each specifica 


| tion is 2s. 2d: post free. 
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NOTES FROM THE SOUTH-WEST. 
Carpirer, Wednesday. 


Cardiff Engineering Exhibition.—The thirteenth annual 
Engineering Exhibition of the South Wales Institute 
of Engineers was opened at Greyfriars Hall, Cardiff, on 
Wednesday, by Captain J. Macleod Carey, the president, 
who said that the exhibition was for the purpose of the 
education and benefit of those engaged in the industry. 
He appealed to industrial concerns to send their officials 
to the exhibition. The.Lord Mayor of Cardiff, Alder- 
man John Donovan, J:P.,. gave a hearty welcome 
to the exhibition, and the Mayor of Merthyr, Councillor 
David Davies, J.P., also commended’ the exhibition’ for 
its stimulus to industry. Mr. Trevor L. Mort, chairman 
of the Monmouthshire and South Wales Coalowners’ 
Association, said there had never been such an array 
of imposing exhibits in Cardiff. The exhibition would 
be of great use in bringing manufacturers in touch with 
consumers. Colonel K. C. Appleyard, managing director 
of the Birtley Company, County Durham, speaking at 
the luncheon, expressed the view that there was no need 
to worry about the future of coal; he was confident 
that the depression was definitely passing. The Mayor 
of Merthyr said that a little less strike and a little more 
peace in South Wales would work wonders. Strikes had 
landed nobody anywhere, and he urged for a. spirit of 


sweet reasonableness. Mr. John Kane, the pee 


elect, gave the toast of “ The Exhibitors,” a 

of the high excellence of the exhibits of plant 
machinery of all kinds, as well as of scientific -instra- 
ments and other equipment, regretted that they had 
not been able to accommodate all who had desired to 
show their devices. <A special toast was given to Mr. 
Martin Price, the secretary of the Institute, who had 
done so much for the success of these exhibitions and 
who was present in a wheeled chair owing to indisposition. 

Newport-Chepstow. Main Road.—The Monmouthshire 
County Council proposes to start as soon as possible 
widening the sections of the Newport-Chepstow main 
road, that were not completed when the economy 
measures caused suspension of the work, It is assumed 
that these works will come under the relief measures for 
the unemployed. The Newport-Chepstow road is part 
of the main road from London to Fishguard, and except 
for a few places, the road has been widened across the 
entire counties of Glamorgan and Monmouthshire. 

Tawe Catchment Board.—Swansea Corporation has 
agreed to send representatives to attend a conference of 
the authorities involved, to be held at Swansea, in con- 
nection with the proposal to form a Catchment Board 
for the valley of the River Tawe, which enters the sea 
at Swansea. Swansea has hitherto declined to be a 
party to a Catchment Board, because the river passes 
freely through Swansea, and there is no obstruction of 
any kind to affect.the flow of the river. Swansea Cor- 
poration can acknowledge no liability for the flooding 
higher up the course of the river, and the representatives 
of the Council will attend the conference with instruc- 
tions that the Corporation is not to be bound in any 
way. As matters stand, Swansea, with its large popu- 
‘ation, if members of the Board, would be called upon 
to bear the bulk of the expense necessary to carry out 
catchment schemes‘ to prevent flooding. in any part of 
the river. 

fir Services to France.—During an address given by 
Mr. C. A. Jackson, surveyor for the Post Office in South 
Wales and Border Counties, to the Cardiff Rotary Club, 
references were made to proposals that the direct passen- 
ger air services from Cardiff Aerodrome should be 
extended to Franee on the one side and: Ireland on the 
other, next spring. It seems likely that a provisional 
service will be started, and, if successful, a regular service 
will follow. 

Llanelly Harbour Trust.—Steps have been taken with 
the object of reorganising the Llanelly Harbour Trust 
preliminary to additional expenditure of about 50,0001. 
for providing additional coal-exporting plant and other 
equipment-for the Llanelly North Doek.. The -Harbour 
Trust will have to promote a Bill for the work to be 
done, and. Llanelly Corporation, who are the guarantors 
for the Harbour Trust loan, propose te acquire a 
measure of control and to reorganise the finances. 

Windsor Slipways.—Recently it was decided to dis- 
mantle Hill’s Dry Docks at Cardiff, one of the oldest 
ship-repairing enterprises in the Bristol’Channel. It is 
now announced that another of the old ship-repairing 
undertakings, the Windsor. Slipways, between Cardiff 
and, Penarth, is also to: be permanently closed for ship- 
repairing and the plant disposed of, although the wharves 
will still be available for berthing vessels for the con- 
venience of shipowners. There has been no ship-repairing 
it the slipways for over 18 months. 





= 





Nationa, Roap Transport CONFERENCE.—On pages 
441 and 469 ante. we gave preliminary particulars of the 
National Road Transport. Conference, organised by the 
Vommercial Motor Users’ Association, which is to take 
place in the Royal Hall, Harrogate, on December 5 
and 6. The four business sessions, we now learn, will 
© allocated to the discussion of four subjects, namely, 
_Operators’ Licensing Difficulties (Goods and Passenger 
Vehicles) ” ; ‘* Wages, Hours, and Conditions of Employ- 
nent in. the Road Motor-Transport Industry "’; “ 
‘axation and Regulation of Commercial Motor Vehicles” ; 
ind .“ Transport Conditions upon the Highway in 
elation to Road Safety.” All persons interested in the 

peration and use of commercial motor vehicles are 

ivited to attend, and these are asked to, communicate 
th Mr, F. C. Bristow, C.B.E., the general. secretary 
of the Association, 50, Pall Mall, London, 8.W.1, for 





particulars of the conference and registration forms. 


NOTES FROM THE NORTH. 


Giasaow, Wednesday. 

Scottish Steel Trade.—No change has taken place in 
the conditions recently prevailing in the Scottish steel 
trade and although new business, has been somewhat 
slow, orders still on hand represent quite a fair tonnage. 
Plant generally is kept well employed and makers are 
very hopeful that. some improvement in buying will 
take place soon so that there will be no falling off in 


_production. An item -of-mueh- splerret to the industry 


this week is the announcement of the placing of an order 
‘on the Clyde for a large passenger liner of 11,000 tons 
gross. This is. the most important contract of its kind 
placed in this.area this year, and will account for a fairly 
large tonnage of steel. Most of the business going 
through at’ present is for home consumption and the 
amount being shipped overseas is really of little import- 
ance. In the black-steel sheet trade quite a ape 
state still prevails, and t.is being t running wit 

eulerita tie eee pte to the home 
market and’ orders for e tt lots are not only few, but 
are of small tonnage. alvanised varieties are parti- 
cularly, dull, Prices show no change, and are as follows :— 
Boiler ‘plates, 91. per ton ; ship Bee 81. 15s. per ton; 
sections, 8/2. 7s. 6d. per ton ; -steel sheets, } in., 





8l. 10s. per ton, and No. 24 g . Mm minimum 4-ton 
lots, 108 2 on,; and galvanised-corrugated sheets, 
No. 24 : § ton, in mi um 4-ton lots, all 





Malleable-Tron Conditions in the West of 
Scotland malleable-iron trade are as poor as ever and 
difficulty is experienced in securing enough business to 
keep plant even partially employed. The same is the 
case with the _re-rollers of steel bars and in neither 
branch is the outlook at all bright. Prices are unchanged, 
and the following are the current market quotations :— 
‘** Crown ”’ bars, 91. 15s. per ton for home delivery’, and 
91. be. ; i 
8. 12s. per ton for home delivery, and 71. 10s. per ton 
for export. ; 

Scottish Pig-Iron Trade.—The Scottish pig-iron makers 
are experiencing quite a steady demand for their output 
but mostly from the home market, as few orders are 
coming to hand for export lots. The number of furnaces 
in blast remains at thirteen. The following are to-day’s 
market prices :—Hematite, 7ls. per ton, delivered at 
the steel works ; foundry iron, No. 1, 72s. 6d. per ton, 
and No. 3, 70s. per ton, both on trucks,at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, November 24, only amounted to. 55 tons. 
Of the total, 30 tons went overseas and 25.tons coastwise. 
During the corresponding week of last year the 
were 410 tons overseas. and 10 tons coastwise, making a 
total shipment of 420 tons. 

Shipbuilding.—Messrs... Barclay,.Curle and Company, 
Limited, Whitéinch, Glasgow, have received a contract 
from Messrs. The British India Steam Navigation Com- 
pany for a large twin-screw nger liner of 11,000 tons. 
The machinery will consist of the latest Barclay Curle- 
Doxford type Diesel engines, which will be built at their 
North British Engine Works. This new vessel, which 
will have a speed of 15} knots, will have accommodation 
for 200 first and second class passengers, and will also 
be fitted out for the carrying of troops. The business 
connection between Messrs. Barclay, Curle and Company 
and Messrs. The British India Company is of long standing, 
and, including the two troopships Neuralia and Nevasa, 
the firm have built over two dozen vessels for the B.I. 
Line. 

Wages in the Iron Trade.—The joint secretaries of the 
Scottish Manufactured Iron Trade Conciliation and 
Arbitration Board have received intimation from Mr. 
William F. Andrew, C.A., that he has examined the 
employers’ books for September and October, 1934, and. 
certifies that the average net selling price brought out 
is 91. 8s. 8-89d. This means that there will be no change 
in the wages of the workmen. 








Tue Iravian Evectriciry-SuPPLY Lypustry,—Durin 
the first seven months of 1934 the consumption ; 
electricity in Italy totalled 6,922 million kWh, y 


Worcp Consumption oF Try,—According to statistics 
issued recently by The Hague statistical office. of the 
International Tin Re and’ Development Council, 
the amount of tin used in manufacture. im the.. world 
during the year ending August, 1934,.was 136,900 tons. 
This figure was’ 12-4 cent. above the total for the 
corresponding period of last year. ‘The increase in Great’ 
Britain, namely, from 18,588° tons, to! 21,229 tons, was 
14-2 per cent. ; 





Tue Iystirution or Crvi, Enoginerrs.—The awards 
made by the Council of the Institution of Civil Engineers, 
in respect of the 1933-34 session, include the Baker 
Gold Medal to Mr. R. Freeman and Telford Gold Medals 
to Dr. J. J. C. Bradfield, C.M.G., and to Mr. R. Freeman. 
Telford Premiums have been awarded jointly to Messrs. 
R. Freeman and L. Ennis, C.M.G., to Messrs. E. F, Law 
and V. Harbord, and to Messrs. F. W. H. Stileman and 
J.8. Young; Telford Premiums have also been awarded 
to Mr. E. F. Reid, Mr. E. H. Bateman, Mr. A. C. Gardiner, 
Mr. W. G: Morrison, and Mr. B. C..Hammond. Other 
awards include a Webb Prize and Telford Premium to 
Mr. W. E. Gelson the Indian Premium to Mr. J. D. 
Watson, a Manby Premium jointly to Messrs. J. F. Pain 
and G. Roberts, a Trevithick Premium jointly to Messrs 
R. W, Foxlee and E. H. Greet, a Crampton Prize to Mr. 
G. M. T. Rees, the Charles Hawksley Prize to Mr. H. G. 
Cousins, and, the Coopers Hill War Memorial Prize to 
Mr. F. V. Appleby. . 





per ton for:export; and? re-rolled steel ‘bars, 


NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, S.W.1. Seventh Thomas Lowe 
Gray Lecture: ‘A Survey of Ships and Engines,” by 
Mr. L. St. L. Pendred. North-Eastern Branch : Wednes- 
day, December 5, 6.30 p.m., Mining Institute, Neville 
Hall, Newcastle-upon-Tyne. ‘“ The Evaluation of Coal 
for Steam Generation,” by Dr. E. 8. Grumell. South 
Wales Branch: Thursday, December 6, 6 p.m., The 
South Wales Institute of Engineers, Cardiff. Seventh 
Thomas: Lowe; Gray Lecture: “‘ A Survey of Ships and 
Engines,”” by. Mr. L. St. L. Pendred. Scottish Branch : 
Th » mber 6, 7.30 p.m., Royal Technical 
College, Glasgow. ‘‘ High-Pressure Plant for Experi- 
mental H aeee ice Teecaasa. by Messrs. A. T. 
Barber ark . Taylor. Also.on Friday, December 7, 
7.30 p.m,,°The University, Edinburgh. Institution : 
Friday, December 7, 7 p.m., Storey’s-gate, S.W.1. 
Informal Meeting. Discussion on ‘‘ Factory Planning,” 
to be opened by Mr. Hal Gutteridge. 

Norrs-Easr Coast INstrruTion or ENGINEERS AND 
SurpsurmpErRs,—To-night, 6 p.m., Mining Institute, 
Neville Hall, Newcastle-upon-Tyne. “The Trend of 
Destroyer Design,’ by Mr. ©. L. Champness. 

Royat Instrrvutrion.—To-night, 9 p.m., 21, Albe- 
marle-street, W.1. ‘“‘ The Roosevelt Plan,” by Sir Josiah 
Stamp. Monday, December 3, 5 p.m.* General Meeting. 
Tuesday, December 4, 5.15 p.m. “ The Solid State,”’ by 
Sir W. H. Bragg. Friday, December 7, 9 p.m. “ The 
Crystallisation of Alloys,”” by Dr. C. H, Desch. 

INSTITUTION OF ELEcTRICAL ENGINEERS.—South Mid- 
land Centre : Monday, December 3, 7 p.m., The James 
Watt. Memorial Institute, Birmingham. “ Generation, 
Distribution and Use of Electricity on Board Ship,”’ by 
Messrs. C: W. Saunders and H. W. Wilson and Dr. R. G. 
Jakeman. Mersey and North Wales (Liverpool) Centre : 
Monday, December 3, 7 p.m., The University, Liverpool. 
_“ Hydro-Electric Development in Great Britain, with 
’Special ‘Reference to the Works of the Grampian Elec- 
‘tricity Supply Company,” by Messrs. A. §. Valentine and 
E. M. rgstrom. North-Midland Centre; Tuesday, 
“December 4,7 p.m., Queen’s Hotel, City-square, Leeds, 1. 
“* Electrical Control of Road Traffic by Vehicle Actua- 
tion,” by Mr. T. P. Preist. North-Western Centre : Tues- 
day, December 4, 7.15: p.m., Engineers’ Club, Albert- 
‘square, Manchester. “ Generation, Distribution and Use 

Electricity on Board Ship,” by Messrs. C. W. Saunders 
and H. W. Wilson and Dr. R. G. Jakeman. Wireless 
‘Section : Wednesday, December 5, 6.p.m., Savoy-place, 
Victoria-embankment, W.C.2. ‘‘ Some Principles Under- 
lying the Design of 8 -Aerial Direction Finders,”’ by 
Mr. k. H. Barfield. Institution : Thursday, December 6, 
6 p.m., Savoy-place, Victoria-embankment, W.C.2. 
‘* A Critical Examination of the Present Practice Relat- 
ing to the Electrical Warming and Air-Conditioning of, 
“and the Supply of Hot Water to, the Larger Buildings,” 
by Measra. i. Grierson and D. Betts. Meter and Instru- 
ment Section : Friday, December 7, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. __‘“‘ Some Suggestions To- 
wards the Improvement of Equipment and Routine 
Work in the Meter Departments of Supply Under- 
takings,” by Mr. J. L. Ferns. 

Institution or Crvin ENGINnEERS.—Tuesday, Decem- 
ber 4, 6 p.m., Great George-street, 8.W.1. (i) “ Lambeth 
Bridge,” by Mr. G. L. Groves. (ii) ‘‘ Construction of a 
Submergible Road Bridge over the Nerbudda River near 
Jubbulpore, Central Provinces, India,” by Mr. A. W. H. 
Dean. 

InstITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanp.—Tuesday, December 4, 7.30 p.m., 39, Elm- 
bank-crescent, Glasgow, C. 2. ‘‘ Marine Slipways: Un- 
usual Developments of an Old System,” by Mr. W. G. 
‘Glover. 

InstrruTiIoN oF AUTOMOBILE ENGINEERS.—Tuesday, 
December: 4, ‘7.30. p.m., The Royal Society of Arts, 18, 
John-street, Adelphi, W.C.2. General Meeting. (i) ‘‘ The 
Functions of M ical Power in Soil Cultivation,’’ by 
Dr. B, A. Keen.. (ii) “‘ Some Features of Modern Tractor 
Design,” by Mr: 8. J.. Wright. Birmingham Centre : Tues- 
day, ber 4, oR: ames Watt Memorial Institute, 
Birmingham. “ mgines for Road Transport,”’ by 


(Mr, H. 'O.. Farmer. 


INSTITUTE. OF, arse, —lenden Local Saver, : Boor 
snesday, ber 5, 8 p.m., ing Cross Hotel, W.C.2. 
Ne Serccces Renae” = Mr. Wesley Lambert. 

For Meetings of. othér Societies, and of Junior Sections, 
| see page 2. of Advertisements. 











“Brrvisah STanparD SCHEDULE OF “yar grad or 
Burpire TERIALS.—After many months of investi- 
gation the Beitish Standards Institution has issued for 
criticism’ a draft British Standard schedule of unit 
weights. of building materials for calculation purposes. 
The object of this is not so much to afford more accurate 
data for calculations, as it is to standardise the data 
employed, in order to avoid the confusion which arises 
when comparing calculations based on differing data. 
Nevertheless, in preparing the schedule the committee 
appointed has exercised every care to ensure that the 
weights standardised represent fair approximate average 
materials of normal composition and structure and fixed 
in the usual manner. The committee, in the course of its 
work, has gathered, from first-hand investigation, a 
considerable amount, of data not elsewhere available in 
the scope of a single volume. Copies of the draft 
schedule, under reference C.D. (B.) 4,168, may be 
obtained from the, Publications Department of the 
Institution, 28, Victoria-street, London, S8.W.1, price 
ls. 2d. post free. 
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1,800-LB. PRESSURE STEAM TURBINE FOR TREBOVICE, CZECHOSLOVAKIA. 


CONSTRUCTED BY MESSRS. SKODA WORKS, LIMITED, PILSEN. 


(For Description, see Page 581.) 
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Fie. 35. KireswetreR CONNECTION. 

















Fie. 37. Part or Gear-Tyre Covurp.ine. 


LAUNCHES AND TRIAL TRIPS. | White Sea; triple-expansion engine fitted by Messrs. 


‘Hat Cuen.”’—Single-screw passenger and cargo | Amos and Smith, Limited, Hull. Launch, November 8. 


steamer; triple expansion engine. Trial trip, Octo- | Main dimensions : 160 ft. by 26 ft. 6 in. by 15 ft. Built 
ber 31 Main dimensions : 325 ft. by 47 ft. by 25 ft. | by Mesars. Cochrane and Sons, Limited, Selby, for Messrs. 
Built and engined by Messrs. Barclay, Curle and Com. | Perihelion Steam Fishing Company, Limited, Grimsby. 
pany. Limited, Whiteinch, Glasgow, to the order of the | “ Tyyzpanx.”—Cargo steamer ; triple-ex ion eng- 
Chinese Government Purchasing Commission ines with poppet valves. Trial trip, eteethets 8. 
Henpren.”’-—Single-screw steam trawler for fishing | Main dimensions : 427 ft. 6in. by 53 ft. 11 in. by 35 ft. 10 in. 
nu the northern waters of Iceland, Bear Island, and the | Built and engined by Messrs. John Readhead and ‘Sons, 








Fic. 34. Gurpe BLADE 





__[Nov. 30,_ 1934. 


























Fie. 38. Turust-Bearine Rina. 





Limited, West Docks, South Shields, for Messrs. Andrew 
Weir and Company, Limited. 


“ Dorset.”—Twin-screw cargo motorship; Diesel 
engines manufactured by Messrs. Sulzer Brothers. 
Winterthur, Switzerland. Trial trip, November 9. Main 
dimensions : 493 ft. 6 in. by 68 ft. 7 in. by 42 ft. 10 in 
Built by Messrs. Workman Clark (1928), Limited, Belfast. 
for Messrs. The Federal Steam Navigation Company. 

| Limited, London. 
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SUBSCRIPTIONS, HOME AND FOREIGN. 


“ENGINEERING” may be ordered from any | 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 


or three months, pro rata), payable in advance :— 


For the United Kingdon ................ £3 5 0 
For Canada— 
Thin paper copies................ £2 18 6 
Thick paper copies................ £3 3 
For all other places abroad— 
Thin paper copies................ £3 3 0 
Thick paper copies................ 3 7 6 


Foreign and Colonial subscribers receiving incom- 


plete copies through newsagents are requested to | y 


communicate the fact to the Publisher, 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an_advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and’on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible inte four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than 5 p.m.on Wednesday. Alterations to stand- 
ing advertisements must be received at least 10 
days previous to the day of Publication. Passed 
proofs must be in our hands by Saturday morn- 
ing, otherwise they will be taken as correct. 


Allaccounts are payable to “‘ ENGINEERING,” Ltd. 








Cheques should be crossed “ The National Provincial | 


Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 
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together with | Modern Spectroscopy (Illus.) 


The coal industry has become conscious that 
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598 | leaves the colliery, but as it arrives at the con- 
589 | Sumers’ premises. There is also the wider problem 
589 | of the correct allocation of each coal to the purposes 


589 | for which it is adapted, which, however, is regarded 
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| Tenders 592 | rather as a function of the Coal Survey. 

599 7 

earegg ale rae The vacuum flotation process, though many years 
Guatae 592 | Old in principle, appears. only now to be deve- 


loping in this country, large units being under 
erection. It is suitable for the fines below } in. 
593 | recovered as slurry or as fines from de-dusting plant. 
593 It has, to quote the report, the special “ advan- 
594 tage over other froth flotation processes that 
595 | the cleaned coal drains more easily.’ Considered 
4 purely from the point of view of the efficiency of 
= the washing process, the Board’s experiments upon 
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The Characteristics and Performance of Oil | slurry flocculation would appear to be less pro- 
Engines of Lanova Design (/llus.) 599 | mising than the removal of the dust before the coal 
Research on Cast Iron . 600 | is put into water, a process which is under investiga- 
The Cruquius Pumping Engine 600| tion and which is in common use where the coal is 
Cardiff Engineering Exhibition .... 600 | sufficiently dry. Under the best conditions, how- 


The Evolution of Crushers for Stone and Ore and lever, some dust must always be retained by the 


. the Abrasive Characteristics of Rocks _ ............ pod coal and slurry will form. ‘The slurry hinders the 
Tre) Pate Training La eg Destrover | Femoval of dirt, prevents drainage, and by adhering 
ee eae ~*~ ggg | to the surface spoils the appearance of the coal. 


(Illus.) 


The Quenchol H |The Board’s experiments on the flocculation of 


igh-Voltage Liquid Fuse (Illus.). 606 | 
ume nes id Croin Pi slurries by chemical reagents are likely to have an 


Mean Temperature-Difference in Cross Flow (Jllus.) 606 | § L ; 
| The Heat of Hydration of Portland Cement 607| important bearing upon coal-washing practice ; 
The Siflex Pump (Jilus.) 608 | already the potentialities of flocculation are becom- 
Catalogues 608 | ing more. generally realised, but it is reported that 


there have been disappointments because “ different 
slurries appear to require different flocculating agents 
and different methods, so that the subject requires 
thorough exploration before the process becomes 
generally applicable.” The Board make a some- 
what similar observation to the effect that the 
flotation properties of coals and the reagents 
necessary depend upon the quality of the coal. It 
might also be supposed that the banded constituents 
likewise require different agents and that they 
might be adopted as a basis of separation. Success 
|on these lines might be expected to have very 
important technical applications and it is a question 
that the Board might therefore very well tackle 


FUEL RESEARCH. in due course. 
For the proper appreciation of work of the type} The sizing of coal is a very important subject, 
| covered by the Report of the Fuel Research Board | partly because of the need for preventing attrition 
|for the year 1933-1934,* it is necessary to possess | of the sized coal between the mine and the customer 
|a type of mentality which is none too common, in | and partly because the market for coal has changed 
‘order that, while the scientific work is appreciated, | 80 that the large coal, formerly the most valuable 
the vision may be carried beyond the laboratory to | product of the mine, is now out of favour and 18 
practical application, or so that, conversely, while | being broken to smaller sizes. The better cleaning 
immersed in the working details of keeping a| f slacks is partly responsible for some works, such 
works in efficient operation, it may be possible also | as gasworks, now buying slacks in place of lump coal, 
to visualise the changes in practice that may use-| while the Increase in mechanically -fired furnaces, 
fully accrue from the results of investigation. the use of grading plant on customers works, the 
| Only those who have worked upon abstruse pro- sale of coal in bags, diminished storage in the modern 
blems can properly appreciate the amount of work small dwelling house or flat, are all given as other 
that goes usually into this report, much of which "easons for the change. As a consequence of this 
is so commonly regarded as being subsequently rapid change in fashion and demand, collieries are 
buried. Contrary to this opinion, however, the | 2°W faced with the problem of how to break down 


| Fuel Research Board may be congratulated upon | the larger coal without the undue formation of dust. 


getting the industry to take an interest in its re- | Work is*now in progress on this problem. The 
sults. The Grid burner is now being applied indus- | whole. problem of coal preparation must be regarded 
trially for steam raising and for heating metallur- | from the angle that what is needed is not super- 
gical furnaces; the work on the cleaning of coal lative results upon special occasions, but uniformity 
is being given practical application ; the circulation of quality, including ash content, size, composition 
system evolved for horizontal retorts and the | 94 so forth ; it is better to buy a slightly inferior 
steaming of horizontal gas retorts are both in large- | 00% that does not vary from delivery to delivery 

scale operation in gas-works. As much of the than a better coal not possessing this attribute. ; 
work is done at the direct suggestion of the fuel| With the thinning out of coals of highest coking 
industries, if successful, it is sure of recognition. — there has arisen - 7 of finding 
urning oar. , : means for up-grading coking slacks. me examina- 
Be had amid Ard at boone aad tions made of the banded constituents of a 
Semen could usefully be made, the first that we | P@rticular coal suggest possibilities in this direction 
may notice is the preparation of coal for the market. | #f sufficiently close washing results could be achieved 
wl in practice. The removal of durain frequently im- 


proves the coking quality of a coal and figures in the 
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report show that by making a division at 1-3 specific 
gravity practically no vitrain and clarain are 
removed, but 38-5 per cent. of the durain and 
88°3 per cent. of the fusain can be abstracted. 
From the point of view of preparing really clean 
coal it would appear to be desirable to find some 
method by which the separation of the constituents 
along a sharp gravity-line could be achieved. At 
one time the calcium chloride process raised hopes 
in this direction. 

Carbonisation research at H.M. Fuel Research 
Station is mainly devoted to improvement in the 
working of horizontal gas retorts and to the manu- 
facture of solid smokeless fuel. The recirculation 
principle for horizontals is extremely valuable and 
may be expected to establish itself in the future. 
It was not invented by the Fuel Research Board, 
but, in a not very practical form, was patented 
some twenty years ago. In brief, the method 
consists in adding to the heating gases, prior to or 
during combustion, a portion of the waste gases, 
the purpose being to lengthen the flame and to 
make the temperature of the setting more uniform. 
The principle in the form of blowing in waste gases 
by means of a fan has been applied to coke ovens 
in the past, and more recently in the Koppers 
circulation oven an automatic internal method of 
* gas exchange” has been adopted in which the waste 
gases leaving the setting, while still at a temperature 
of over 1,000 deg. C., are passed through a con- 
venient port into the gas-air mixture at the point of 
inition. 

Hitherto the temperature of the 
retorts in a setting of horizontals has been 
lower than of the others and the two retorts imme- 
diately these have been the highest in| 
temperature, while the combustion chamber side of 
each retort has been hotter than the waste gas side. 
By lengthening the flame, the temperatures have 
been evened up and the setting, which must work at 
the rate of the slowest unit, has been able to produce 
gas per unit of time. Practical figures 
secured by the Gas Light and Coke Company at 
two of their works show that “ without any increase 
in the combustion-chamber temperatures, a greater 
throughput of coal by approximately 45 per cent. 
has been secured, but this was accompanied by an 
increase of 17 per cent. in the fuel per ton of coal 
for heating the settings. In addition, the equivalent 
of 890 Ib. of steam per ton of coal was used for 
driving the fans and for heating the settings.”” The 
Fuel Research Board have used a method of circu- 
lation by fans, but it is understood that experience 
with the internal automatic system has shown that 
this system attains correspondingly good results 
without the disadvantages arising from having to 
cool the gas and using fans for circulation. The 
Board is to be congratulated upon showing that 
horizontal retorts can be successfully steamed by 
passing the steam over the top of the charge ; 
hitherto it has been supposed that steam channels 
had to be built in the retort floor to ensure that 
the steam should come into contact with hot 
coke. 

‘he results indicate that an increase of 10 therms 
of gas per ton of coal carbonised can be obtained in 
horizontals by steaming alone, and this result has 
been confirmed in practical working by the Gas 
Light and Coke Company, the Cardiff Gas Light and 
Coke Company, and the Wandsworth and District 
Gas Company. It is clearly necessary that the coke 
should be adequately heated before the introduction 
of steam, and the Wandsworth results show that, to 
permit 2 hours steaming, the temperature of the 
coke must be at least 1,000 deg. C. at the end of the 
10 hours after charging. 
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The report of the biending experiments made in 
connection with the production of smokeless fuel 
does not reveal anything not already known, but 
an interesting point arises from the experiments in 
connection with the material used in the construction 
of retorts. Following the Richmond experiment, 
iron has been discarded in preference for brick, 
but many systems of low temperature carbonisa- 
tion, especially of the rotary type, cannot avoid using 
metal. The growth of cast iron leads to serious 
difficulty. According to the statement of Colonel 
W. A. Bristow in a recent paper, confirmed by the| 
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pany have overcome this trouble and have been 


able to produce metal retorts that will have a 
long working life. It should be possible for the 
Fuel Research Board to investigate this question 
and so put other workers upon low-temperature 
carbonisation on the right lines. 

Hydrogenation research, which figured in a paper 
read a fortnight ago before the Institution of 
Mechanical Engineers, has bulked largely in the 
Board’s programme. The investigation of hydro- 
genation of coal has lost some of its urgency now that 
the process is about to be tried out technically and 
commercially at Billingham, but attention may be 
drawn to the importance of operating hydrogenation 
processes, not with pure hydrogen, but with the gases 
derived from the carbonisation of coal towards the 
end of the carbonising period, containing some 
80 per cent. of hydrogen and little, if any, oils and 
useful products. A successful process working on 
such gas might well open the way to considerable 
developments at gas works and coke ovens. 

The work on the hydrogenation of tar has been 
productive of many interesting results. Practically 
the whole of low-temperature tars and a consider- 
able proportion of tars produced at other tempera- 
tures can be converted into first-class motor spirit. 
Improved results are obtained by pre-heating the 
molybdenum catalyst for 5 hours in a current of air 
up to 500 deg. C., and research has enabled the 
method of preparing the catalyst to be further im- 
proved by impregnating alumina gel with 25 per 
cent. ammonium molybdate. In an elaborate study 
of the influence of working conditions it has been 
shown that rise of temperature increases the rate of 
conversion but causes more rapid deterioration of 
the catalyst ; that increased pressure increases deteri- 
oration of the catalyst; and that “in the present 
state of our knowledge, the higher the temperature 
of production of a tar the less is its suitability as 
a raw material for treatment by the hydrogenation- 
cracking process.” 

The production of lubricating oils from coal is a 
problem of the utmost gravity if we are to be 
independent of foreign oil supplies in the event of 
international complications; unfortunately — the 
Board’s experiments do not appear to have achieved 
success as yet in this direction. 

Pulverised coal has been the subject of research 
both as pulverised fuel and as coal-oil emulsions. 
The study of coal-oil emulsions is now being 
undertaken seriously with the assistance of the 
Universities. These researches are vital to the coal 
industry. 





ENGINEERING IN FASCIST ITALY. 

WHEN the Minister of Transport recently opened 
the new Silvertown-way in the east end of London 
he said that eleven county and borough councils had 
combined to make it possible and pointed out that 
under our system of Government this had meant 
much painstaking negotiation. In Rome, on the 
other hand, Signor Mussolini had by a stroke of the 
pen built the new Imperial Road and had thus 
opened out the Coliseum, the Forum and many other 
ancient monuments to view. It was, he continued, 
assumed that such operations could only be carried 
out under a dictatorship, but Silvertown-way was 
the conception and achievement of democracy. 
One comment on this might be that on a conservative 
basis it took about thirty-two years to get Silver- 
town-way built and that the numerous projects of 
Fascist Italy have taken only some twelve vears to 
realise. Another might be that time is not only space 
but money and that both these conceptions have not 
been without their influence in the area served by the 
new highway. 

[t is not our intention to pursue the comparison 
further, but to relate something of what has been 
actually accomplished in Italy, as portrayed in a 
handsome, highly illustrated and artistic volume en- 
titled Opere Pubbliche, 1922-1932,which was brought 
to our attention just about the time that Mr. Hore- 
Belisha was delivering his speech, This volume, 
the price of which is 100 lire, has been published by 
the Italian Minister of Public Works to illustrate 
the engineering operations carried out by the 
Fascist Government during the first ten years of its 
existence. During that time some 400,000,000/. 





South Metropolitan Gas Company, the Coalite com-| has actually been spent, and when the programme 
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has been completed. the total outlay. will amount to 
about 1,000,000,000/., compared with the 347,0001. 
during the fifty-two years preceding 1922. This 
vast sum of money has, it is claimed, not. been 
expended as a temporary measure to reduce un- 
employment or as ‘“‘ window-dressing,”’ but has been 
directed solely to the development of the trade and 
industry of the country, the backbone of which is 
agriculture. Thus hydro-electric plant has been 
installed to replace foreign coal, watercourses and 
irrigation works have been constructed and _ har- 
bours, railways and roads have been built to assist 
in the distribution of the produce of the fields. In 
this way it is hoped that the 300,000 persons, who 
formerly emigrated each year will be settled on th: 
large areas of land that have been reclaimed and 
that the prosperity of the country will be greatly, 
increased. 

As regards roads the network of main highway: 
directly controlled by the State is 12,758 miles long 
and is administered by a Board, which is concerned 
both with their upkeep and improvement. Under 
the latter heading 5,350 miles have been dealt with 
and a further 684 miles are under construction. 
This has enabled 92 level crossings to be suppressed 
and 650 bridges, some of considerable size, to be built. 
The Board’s revenue consists of a State grant which 
at present amounts to about 2,000,000/., togethe: 
with the proceeds of the motor-car taxes and 
fines. 

Since 1928 work costing 30,000,000I. 
finished and contracts amounting to 54,330,000/. 
are now being carried out. The work covered will 
be paid for in fifteen annual instalments. A State 
subsidy of 50 per cent. of the cost has also been 
made towards the construction of provincial roads, 
of which 2,400 miles have been constructed at a 
cost of 15,000,0007. In addition, 348 bridges and 
viaducts have been built at a cost of 5,600,000/. 
The military roads in Venetia have been modernised 
and a number of completely new roads with a total 
mileage of 328 miles. have been laid at a cost of 
757,0001. Finally, there are a number of roads 
reserved exclusively for motor traffic, the total length 
of which is 272 miles and the cost 8,240,000/. 

In the field of railways, the activities of the State 
are exerted directly and through the medium of 
assistance to private enterprise. In all, 1,784 miles 
of new line have been completed and a further 812 
miles are in course of construction. Of the State 
railways completed up to the end of 1932 the most 
important was the Rome—Naples Direttissima, with 
a mileage of 135. This line, which is operated 
electrically and cost 10,700,000/., enables a saving 
of one and a half hours on the journey between the 
two cities to be obtained. Turin and Piedmont 
have also been connected with the sea by the Cuneo 
Ventimiglia line. Among the lines under construc- 
tion at the end of the period under review was the 
Bologna—Florence Direttissima. A full account 
of this important work has recently appeared in 
ENGINEERING. In addition, a large number 0 
stations have been reconstructed and a great deal 
of electrification has taken place. 

Under the heading of ** Ports and Harbours” w: 
learn that work has been undertaken at 82 places, 
comprising the construction of basins with an area 
of 68,000,000 sq. ft., of 22-4 miles of jetties, and ot 
29,500,000 sq. ft. of riew quayage. These are full) 
equipped with cargo-handling appliances. Th: 
most important works undertaken were those at 
Genoa, Venice and Bari, which have also been 
dealt with in Enemvgerine; while, in addition, 
improvements have been carried out at Trieste, 
Catania, Palermo, Ancona, and Cagliari. A great 
deal of work has also been effected on the navigable 
rivers of the country, and this has involved the 
construction of 472 miles of defence works and 


has been 


2,460 miles of new embankments, at a cost ol 
17,250,0002. 
The construction of 4,850 miles of drainag« 


canals and 706 miles of irrigation canals, with 
their correlated villages and roads, have enabled 
1,710,000 acres to be put under cultivation, whilt 
when the work is completed the acreage reclaimc( 
will amount to- 6,000,000. The most interestinz 
of these schemes is that.on the Pontine Marshes, 
where the reclamation of 56,000 acres will enable 
a corresponding number of persons to be support 
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As regards power supply, Italy possesses abundant | 


water resources, which have been rapidly developed 
during the ten years under review. In that time 
4,093,518 kW of plant has been installed in 805 

stations, thus nearly trebling the amount available 
in 1922. Over one hundred reservoirs with a total 


capacity of 304,090 million gallons have been con- | 
structed, and eighteen more with a capacity of | 
The | 


58,750 million gallons are under construction. 
largest of these is near Cagliari, on the River Tirso, 
where a dam 207 ft. high has been built. 


This | 


| was true, he hinted, that we lagged behind the | the legal and technical problems which would have 
| Unites States. Geography, however, gave them aj to be faced. It is announced that the membership 
great advantage, their petrol cost them less than one- | already numbers over 1,400, and the concluding 
| quarter as much, their lines were directly subsidised | portion of Mr. Matthews’ address indicated that 
| to the extent of 4,750,000/. per annum, and no less | there is plenty of work for them to do. 

than 25,000,000/. had been spent on development 

| during the past seven years. Nevertheless, it had | 
recently been stated that the industry was on the | During the past eight years researches on the 
verge of ruin. On the other hand, Imperial Airways | electrodeposition of metals have been proceeding 
was carrying on with a subsidy of only 45 per cent. of | under the direction of a committee appointed by 
its revenue, which was lower than that of any other | the Department of Scientific and Industrial Research, 





ELECTRODEPOSITION RESEARCH. 











country. At the same time, the Government | 
realised that many of the present schedules, which | 
were fixed by agreement, could be reduced. In 
fact, long before the result of the recent race 
they had completed plans for the cutting down | 
of existing time schedules between London and 
other Empire capitals. We were aiming not only 


scheme has also been described in ENGINEERING. 
Considerable activity in town planning and in the 
construction of Government buildings and houses 
has also taken place, the expenditure under this 
heading amounting’ to 11,000,0007. In this connec- 
tion attention may be drawn to the work neces- 
sitated by war-like operations and by earthquake. | 
Some 163,000 buildings and 900 churches suffered | at greater speed at a higher frequency, but at 
damage from the former cause, while the reconstruc- | greater comfort and a development of the mail 
tion of Messina and Reggio Calabria, upon which | traffic. There was no justification for panic meas- 
little had been done after the earthquake of 1908,. bea ures, still less forthe outbreak of “air hysteria.” 
ps mr actively undertaken. This wotk has been! He claimed that the foundations of British air 
with, the best.anti-seismic transport had been well laid-and that we might 
pactigan” In all. 52,700,000). has: beet “spent. on| hope to. see a superstructure, built on those 
this work. foundations, which would, when the special 
Finally, aqueducts carrying carrying 5,000 gallons | circumstances of -the Empire were taken into 
per second and serving 2,200 centres with a popula- | account,~stand.the test of time and keep us in 
tion of 10,000,000 have been constructed. Of these | the van of progress. 
the most important are those in Istria and Puglia, 
the latter again. having been described in our | 
columns. The former maceteenped the construction 
Institution of Electrical Engineers, 


and serves an area of 1,370 equate. miles: The | done inaugural meeting was held on Wednesday, 
details. of its constrygtion have been* given in| / November 21, Mr. R. Borlase Matthews, as its first 
ENGINEERING... chairman, gave some interesting figures regarding 

It is-rather surprising.that no mention is. made | the potentialities of domestic and rural consump- 
in the of the connection between Fascism | tions. He began by asking how many of those 
and shipbuilding, considering that this has brought | who lived in houses with not less than eight rooms 
about the construction of those fine vessels the | had from 300 to 400 lights, between 50 and 60 
Saturnia, the Conte di Savoia and the Rex, the | motors, and a number of other labour- -Saving appli- 
last being the holder of the Blue Riband of the | ances installed, so that the load was about 100 h.p. 
Atlantic. He also asked how many had an annual consump- 
tion of between 18,000 kWh and 24,000 kWh. 
NOTES. | Fhese questions, he went on, were neither irrelevant 
4 | nor absurd, since there were to-day houses actually 

BRITISH AND ForEIGN AIR DEVELOPMENTS. | equipped in this fashion, and it was not risky to 

THERE exists a curious form of patriotism, which | prophesy that within a decade such a standard 
views progress made by foreign countries with envy | woul be a matter of course. In rural districts, 
and uneasiness. The latest example of this point | the number of farmers using electricity had increased 
of view is to be found in the comments on the | from 600 six years ago to over 6,000 at the present 
recent Melbourne Air Race, in which, in spite of | time, the annual consumption being just in excess 
the fact that the first prize was carried off by a| of 6,000,000 kWh. There were, however, 395,800 
British-built and British-piloted machine, we are|farms in this country using mechanical power 
considered to have shown up badly compared with} equivalent to 286,000,00 kWh per annum, plus 
competitors from other countries. It has also| another 233,000,000 kWh in the form of animal 
been widely asserted that the service to the Far| power, as well as 142,000,000 kWh in the farm- 
East operated by the Dutch lines is faster than | houses; making a total of 661,000,000 kWh. Ina 
that’ provided by Imperial Airways. However, | rural population of 8,000,000 there were not quite 
before the pose of the penitent is adopted it might | 400,000 consumers with an annual consumption of 
be well to make certain of the facts. According | 100,000,000 kWh. Here again there was room for 
to a statement made by Lord Londonderry in the | expansion, and the demand from factories in these 
House of Lords on Wednesday, November 21, it is | districts whose annual consumption was at present 
untrue to say that the Dutch service to Batavia | 400,000,000 kWh, could easily be doubled. The 
is some days faster than our own. Actually, it is| need for propaganda was shown by the fact that 
half a day faster in the summer and half a day | though 90 per cent. of the consumers were domestic 
slower in the winter than the 84-day schedule to| they only consumed 25 per cent. of the energy. As 
Singapore, which is maintained all the year round | it was, if all the present rural demand for power | 
by Imperial Airways. Even so, he went on, speed | was met electrically the consumption would be 
in the air was not so important as the total time | 2,147,000,000 kWh per annum. Moreover, on the 
taken to convey passengers, mails and goods from | average British farm the consumption was only 
one point to another, while safety, reliability, and | 10 kWh per acre as against 35 kWh on the Continent. 
comfort were also factors that must be taken into| This consumption could be trebled if electricity 
vccount. He emphasised this sound argument by were used for ploughing and field work. If elec- 
pointing out that though Air France had reduced | tricity were substituted for mechanical power the 
the schedule time of 2} hours from Croydon to Le | consumption would be over 18,500 kWh per mile of 
Bourget by 35 minutes, Imperial Airways had carried | rural road, a figure which compared favourably with 
three times as many passengers as their competitors | that in suburban districts. This figure could easily 
nn this route during the past four months. Again, | be trebled by education, and by the same means 
f the 91,000 air passengers who travelled between | the present consumption of 10,000,000,000 kWh per 
England and: the Continent in 1933, 53,500 used annum could be raised to 100,000,000,000 kWh. It 
British aircraft, the remaining 37,500 being divided | almost baulked imagination to think of the dis- 
between the other foreign lines. Moreover, taking | tribution system that would be required, and the 
their services as a whole, Imperial Airways carried a | real work of the section would lay in bringing about 
larger ‘passenger, a larger mail, and a larger freight efficient distribution from the grid to the con- 
tonnage than the French. Its ton-miléage was sumer’s meter. He hoped, therefore, that every 
ilso nearly 90 per cent. in excess of that of member of the Institution who was connected with 
the Dutch and about 100 per cent. ‘more than any branch of transmission work would apply for 
that of the Italians during the same period. ‘It | membership of the section and assist in dealing with 
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hee emphasise the importance of the Transmission 




















_at the Research Department, Woolwich, the Univer- 
| sity of Sheffield, and the Royal Aircraft Establish- 
ment, Farnborough. The work includes the electro- 
| deposition of nickel and chromium, the protection 
| from corrosion of aluminium and its alloys by the 
electrodeposition of zinc, cadmium, and other 
metals, and fundamental questions such as the 
occurrence of stress in deposits, and the mechanism 
of adhesion. While much has been accomplished, 
the work is by no means completed, and many 
problems connected with electrodeposition remain 
unsolved. The cost of the work, however, has 
been considerable and, up till the present, has been 
borne almost exclusively by the National Exchequer, 
and the Department now takes the view that research 
of this type, carried out for the benefit of the 
industry, should be maintained by the branches 
of industry concerned. Consequently, research 
can continue only if it is adequately supported 
by industry, and it is now proposed that the work 
should be taken over entirely by the British Non- 
Ferrous Metals Research Association. In_ this 
way, Government support would not cease but would 
be dependent on the funds forthcoming from 
industry. In this connection an appeal to industry 
for co-operation in maintaining this essential work 
has been launched, and the signatories, who 
represent metallurgical interests in the fields of 
industry, science, and research, respectively, are 
Mr. W. R. Barclay, O.B.E., Professor R. 8. Hutton, 
D.Se., M.A., and Dr. H. Moore, C.B.E., who are also 
members of the committee of the Department 
which has been in charge of the work since its 
inception. They point out that the work has 
reached a stage at which further important practical 
results may be expected and that closing down 


would entail the dispersal of experienced staff 
having valuable specialised knowledge on the 
subject. The minimum expenditure necessary 


to continue the work is 1,000/. per annum, and it is 
hoped that funds will be forthcoming to enable the 
work which has begun so well to be carried forward. 
The Association has made arrangements whereby 
the firms who subscribe shall have preferential 
access to the results as they become available, 
together with other privileges of membership, 
and all those interested are asked to write to the 
secretary of the Association, at Regnart Buildings, 
Euston-street, London, N.W.1, for further parti- 
culars. 
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MODERN SPECTROSCOPY. 


THE Cantor Lectures of the Royal Society of 
Arts are this year devoted to the subject of ‘‘ Modern 
| Spectroscopy,” the lecturer being Professor Herbert 
| Dingle, D.Sc., A.R.C.S., D.L.C., Assistant Poshuner 
of Astrophysics at the ‘Imperial College of Science 
and Technology, South Kensington. The first 
lecture of the series was delivered on November 19, 
and in it the lecturer explained the fundamental 
principles of spectroscopy and gave a brief historical 
survey of the subject, passing on to the rise of 
atomic theory and the relation of spectra to atomic 
structure. In the course of his introductory 
remarks, Professor Dingle showed that each element 
had its own spectrum and if two or more elements 
were mixed together, the spectrum of the mixture 
was the sum of the spectra of the constituents. 
This, he said, was the foundation of spectrum 
analysis which was the earliest practical application 
of spectroscopy. For analysis in this way the 
mixture had to be made vaporous and luminous, 
and in some cases the Bunsen flame was enough 
for the purpose, while for more refractory substances 
the electric arc or spark were available. Substances 
which were gaseous at ordinary temperatures might 
be enclosed in a glass tube at a reduced pressure, 
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when the passage of an electric current through the 
gas would render it luminous. 

It was clear that the existence of a separate 
spectrum for each element meant that the spectrum 
was a property of the atom of the element, for only 
in their ultimate atoms were elements fundamentally 
different from each other. It was found, however, 
as early as 1864, that the line spectrum of a single 
element could be changed by changing the condi- 
tions under which the luminosity was excited. 
The slide reproduced in Fig. 1, for instance, shows 
it the top the spark spectrum of thallium, below 


this the are spectrum, and at the bottom the 
spectrum of thallium obtained from a Méker 
burner. It will be noticed that some of the lines 


which appear in the spark spectrum are absent 
from the are spectrum, and vice versa. The three 
lines in the flame spectrum are, however, visible in 
all cases. The spectrum, however, did not change 
into that of any other known element, that 
chemical analysis was still possible by the spectro- 
ope, but the natural interpretation of the change 
was that the atom must have altered in some way. 
rhis, at the but 
later work had shown that every time a spectrum 
line 18 emitted an atom changes its state. According 
to modern views, an atom may lose an electron and 
the remainder then assume different 
In changing these it radiates 
spectrum, but this spectrum will contain different 
lines from that of the undissociated atom. The loss 
of a second electron, the lecturer stated, made a 
third spec trum possible, and so on. All that could 
be said about the states assumed by these radiating 


sO 


time, was almost inconceivable, 


may states. 


between states a 


svstems was that they had different amounts of 

energy associated with them and were, therefore, 

called energy states or energy levels.” 
Considering further the clement thallium, the 


lecturer pointed out that, if protected from chemical 


vwtion, it remained unchanged for an indefinite 
time, but if chemical action were permitted it 
could evolve energy It was concluded therefore 


that the thallium atom had energy which, in the 
absence of interference, tended neither to increase 
nor to diminish If, then, of the element 
were placed in a Bunsen flame heat energy was 
ivailable and the thallium atom, after vaporisation, 
of this energy and thus change 
to another state it was then said to be excited. 
It could not, however, absorb any arbitrary quantity 
of but definite amounts, known as 
quanta, and being reluctant to remain in the 
excited state the atoms tended to return immediately 
to their previous state by discharging quanta. Each 
atom discharged its quantum, not as heat, but as 
a wave of light having a frequency proportional to 
the magnitude of the quantum. This state of 
change was repeated continuously by all the atoms 
in the flame. At any particular instant some would 
be absorbing one quantum, others perhaps a larger 
quantum, and so on, while some would be radiating 
the quanta they had absorbed. The whole process 
thus amounted to a continuous transformation by 
the thallium atoms of the heat energy of the flam« 
into radiations having certain definite frequencies, 
these radiations constituting the flame spectrum of 
thallium 


some 


could absorb SOT 


energy, only 


Referring again to Vig. 1, the lecturer pointed out 
that the flame spectrum contained only a few lines 
since the flame temperature was not sufficiently high 
to provide many of the kinds of quanta which thal 
lium could accept In the arc, however, much more 
energy was available, and many additional spectrum 
lines appeared, although the process of emission was 
essentially the same as that described previously 
He added, however, the statement that in both 
flame and are an excited atom might return not 
only to its original state, but to an intermediate 
state, emitting in the process a frequency propor- 
tional to the difference of energy corresponding to 
the two states. On the other hand, an excited 
atom might absorb still more energy before it 
had time to return. In the spark, in which still 
further energy was available, a new phenomenon was 
encountered. For each element there was a maxi- 
mum quantum which its atom could absorb without 
suffering more than excitement, but if it took up 
still more energy an electron left the atom. It 
was then said to be ionised and the quantum just 
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necessary to ionise it was measured by the ‘‘ionisation 
potential ” of the element. The ionised atoms could 
still become excited by absorption of energy, and 
could radiate quanta, but the quanta differed from 
those of the ordinary neutral atom, and so the 
spectrum was different. The new lines produced, 
known as enhanced lines, could be distinguished 
in the upper spectrum of Fig. 1. They were accom- 
panied by arc lines, which were, however, weakened, 
because an ionised atom was unstable and recaptured 
an electron as soon as possible. At any instant, 


therefore, the spark contained both ionised and 
neutral atoms, and theirspectra were superimposed. 
Elements more easily ionised than thallium, the 
lecturer said, showed enhanced lines even in the 
are spectrum, but in such cases the enhanced lines 
were always strengthened in the spark spectrum. 
By increasing the energy available. second, third 
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and still further ionisations could be produced with 


corresponding changes of spectrum. Silicon tetra- 
fluoride provided an interesting example of this, 
showing four successive spectra of silicon which 
had been studied in detail by Fowler. 

When this interpretation of spectrum emission 
was given by Bohr in 1913, he supposed the electrons 
in an atom to be revolving round a central positive 
nucleus, and when a quantum was absorbed one 
of the electrons was transferred to a larger orbit, 
while when a quantum was emitted the electron 
returned. With each state there was associated 
an orbit and for each atom there was a maximum 
orbit. Ifa quantum of energy was absorbed larger 
than was necessary to transfer an electron to this 
maximum orbit, the electron left the atom altogether 
and the atom became ionised. A second electron 
then performed excursions between different orbits, 
but not the same set of orbits, and so it gave a new 
spectrum. 

Continuing, the lecturer referred to the close inter- 
action between theory and experiment in modern 
spectroscopy. As an example of this he men- 
tioned the development of work in the extreme 
ultra-violet. We had pictured an atom which 
could absorb and radiate larger and larger amounts 
of energy undeterred by the loss of successive 
electrons. To demonstrate this practically, it was 
necessary to produce large quanta for atoms to 
absorb and to photograph these quanta when 
converted into radiation. A large quantum had 
a large frequency and a correspondingly short wave 
length far down in the ultra-violet. The lecturer 


referred to the difficulties encountered in obtaining 
photographs in this region and explained how they 
had been overcome so that it was now possible to 
obtain spectrograms down to the X-ray region 
which were little inferior to those obtained by 
visible light. The slide reproduced in Fig. 2 was 
shown by the lecturer to illustrate this point. It 
depicts a portion of the aluminium-spark spectrum 
down to about 75 A. obtained with the Siegbahn 
spectrograph. 

The insight into atomic structure thus obtained 
was the great contribution of spectroscopy to modern 
physics. It was not possible, the lecturer said, to 
describe its whole bearing on physical problems, 
but he had selected two phenomena for considera- 
tion, viz., the influence of a magnetic field on a 
radiating body and the influence of the atomic 
nucleus on spectra. The former effect, athough 
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| grasped intuitively by Faraday, ‘was first’ demvn- 
| strated by Zeeman in 1896. He fotind that the 
| effect of a magnetic field on a radiating body wa: 
| to split up a single line into a close group of lines 
as shown in Fig. 3. This illustration, obtained at 
Mount Wilson Observatory, shows the spark spcc- 
trum of chromium (central spectrum) with and with- 
out the application of a magnetic field. The patterns 
produced by theapplication of the magnetic field have 
been found to be closely related to the atomic states 
concerned in the emission of the respective lines 
and in their turn the patterns have been of assist- 
ance in assigning to previously unclassified states 
their true place in the atomic scheme. The Zeeman 
effect, for instance, having been observed in the 
spectra of sunspots, had to a large extent enabled 
| the modern theory of the constitution of the sun to be 
| built up. 

With regard to the other phenomenon, the 
lecturer stated that the nucleus of the atom did not 
greatly affect the process of spectrum emission. It 
had some slight effect, however, and it was possible 
| to study this by means of interferometer spectro- 
| graphs which enable the finest details of line 
| structure to be observed. The influence of nuclear 
mass on an atomic state was to change the energy 
| value slightly and therefore the energy radiated 
| when the atom changed state must depend upon 
| nuclear mass. Hence a spectrum line of an element 
| containing different isotopes should actually be a 
| very close group of lines. This is shown, in the case 
| of hydrogen, by the slide reproduced in Fig. 4. 
| due to Professor J. K. Robertson. Actually this is 
| a portion of the spectrum of a mixture of ordinary 
| hydrogen and heavy hydrogen, the succession of 
dense lines being due to the former and the inter- 
mediate weaker lines to the latter; the relative 
strengths of the lines, Prof. Dingle said, gave @ 
fair idea of the proportions of the constituents in 
the mixture. The nuclear moment of an atom was 
a characteristic of the nucleus which might assume 
different values and to each change of value there 
was a corresponding slightly different but definite 
position of a spectrum line. There were. in fact, 
Professor Dingle stated, various possibie nuclear 
states associated with each energy state of the whole 
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atom and in a crowd of atoms there would be some 
in each nuclear state. A particular spectrum line, 
corresponding toa particular change of atomic state, 
would therefore arise, in general, from atoms in 
different nuclear states, and under high resolving 
power such a line should appear as a group. The 
slide reproduced in Fig. 5, from a photograph by 
Dr. E. Gwynne Jones, shows the effect in the case 
of some bismuth lines and Professor Dingle remarked 
that this hyper-fine structure, as it was called, gave 
valuable information on the nuclear structure of 
the various elements. 








THE CHARACTERISTICS AND PER- 
FORMANCE OF OIL ENGINES OF 
LANOVA DESIGN. 


By 8S. J. Davies, Ph.D., M.Sc., M.I.Mech.E. 


A cRITICISM urged against the oil engine, when 
compared with the petrol engine, is that the relation, 
at any particular speed, between the output as given 
by the b.m.e.p. and the pressure loading on the mech- 
anical parts is much more favourable in the case of the 
latter type of engine. A design of oil engine which 
can justly claim to have achieved a marked success in 
improving this relationship is that of the Lanova 
engine, developed at the works of the Lanova G.m.b.H., 
41, Laimerstrasse, Munich. The author recently 
carried out extensive tests at the maker’s works on 
engines embodying combustion chambers of this 
design. In what follows, a brief description is first 
given of the method in which combustion takes place ; 
an account is then given of the tests, and finally the 
design is further discussed in relation to the test 
results. 

Figs. 1 and 2, annexed, show two sections through 
the combustion chamber. It .will be seen that the 
clearance volume above the piston at inner dead 
centre consists essentially of three chambers, namely, the 
main combustion chamber, which in the plan view is 
roughly in the form of a figure 8, and two auxiliary 
air chambers—the major and the starting chambers— 
whose axes coincide with the axis of the fuel-injection 
nozzle. The passage between the auxiliary air chambers 
and the main combustion chamber is in the form of a 
double ,cone,,, Injection takes place along this axis— 
the jet being only slightly divergent—across the main 
chamber towards the auxiliary air chambers. 

The author has elsewhere* classified the combustion 
chambers of oil engines into three broad divisions : 
(a) direct injection, (b) ante-chamber, and (c) auxiliary 
air chamber. 

Now, while the Lanova design clearly belongs to 
division (c), in this classification, there are certain 
points in its construction which call for special 
mention. Firstly, the greater part of the clear- 
ance volume is in the main combustion chamber 
which, by its form, constitutes a convenient housing 
for the inlet and exhaust valves. The dimensions of 
these can be made amply large, and there is no 
practical restriction to the lift of the valves ; further, 
in the event of a valve sticking, there is no risk of its 
coming into contact with the piston. Secondly, 
although the jet of fuel passes immediately into the 
main chamber, it is the intention of the designer that, 
after passing through the main chamber, some part of 
the fuel shall attain the auxiliary air chambers and be 
burned there, this combustion constituting, as will be 
seen, an important part of the Lanova design. Indicator 
diagrams, to be discussed later, confirm that this action 
occurs. 

The processes immediately before and during the 
combustion appear, from the evidence to be presented, 
to be as follows. Air drawn in through the inlet 
valve is forced, during the compression stroke, from the 
main chamber into the auxiliary air chambers, and is, 
towards the end of that stroke, passing at high velocity 
through the passage between the main chamber and 
these chambers. During this period, injection begins 
and the portion of the fuel first injected, after passing 
through the heated air in the main chamber, enters 
the auxiliary chambers, flowing in the same direction 
as the air. The point at which the initiation of com- 
bustion can be expected to take place is, on account 
of this motion, a matter for conjecture, but it probably 
occurs near the passage. What is more important 
than the initiation of combustion, however, is the great 
difference in the conditions obtaining in the main and 
in the auxiliary chambers once combustion has begun. 
The volume of the air available in the auxiliary cham- 
bers is small and the jet is directed through the middle 
of this air; on the other hand, the fuel jet, on its 
way from the nozzle, only passes across, but is not 
distributed in, the much greater volume of air in the 





* See ENGINEERING, vol. cxxx, page 532 (1930) and 
Proc. Inst. Mech. Engineers 1932, page 685. 


main chamber. It is to be expected, therefore, that 
the rate of rise of pressure in the auxiliary air chambers 
will be much greater than that in the main chamber. 
This is actually the case, and when the injection has 
proceeded over a part of its period there is a consider- 
able excess of pressure in the auxiliary chambers over 
that in the main chamber. As a result, there is a rapid 
flow of gases from the auxiliary chambers into the 
main chamber, the general direction of this flow being 
co-axial with that of the fuel jet, but now in the 
opposite sense. These gases moving towards the fuel 
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jet, on account of the form of the main chamber, 
cause the air in that chamber to swirl in a double 
swirl, the motion of the air being opposed to that of 
the fuel passing out of the jet towards the end of the 
injection period. There is, therefore, an efficient 
mixing of the fuel not yet burned with the air in the 
main chamber, the combustion taking place relatively 
much more gradually in this chamber than in the 
auxiliary chambers. In this way, the initial rapid rise 


| shut off, leaving only the yolume of the starting air 


chamber. This causes an increase in the compression 
pressure, but, on account of the relatively large volume 
of the main combustion chamber, this alteration in the 
total volume of the auxiliary air chambers leads to the 
comparatively small increase of compression ratio from 
12-5:1 to 14-5:1. It is thus clear that the change 
of relative volume will have a much greater effect on 
the motion and cooling of the compressed air than 
this change of compression pressure alone would bring 
about. The swirling effect, although still present, is 
greatly reduced and the corresponding reduction in the 
heat lost to the walls, combined with the long distance 
travelled by the fuel through the air, compressed only 
according to this moderate compression ratio, renders 
possible direct starting from cold. This point is 
referred to later when discussing the tests, but it 
gives an interesting illustration of the influence of the 
forms of the chambers on the combustion. 

Bench Tests.—It is convenient when describing the 
tests to divide them into bench tests and special tests. 
The former were carried out on each of two engines, 
A and B, and had for their object the determination of 
the general characteristics of engines incorporating 
combustion chambers of the Lanova design, especially 


























Taste [, 
“a P. Fuel, Fuel, Exhaust 
Test > b. > Ib. Ib, per tem pera- 
No R.P.M. per B.H.P. per B.H.P. ture, 
sq. in. hour, | per hour.| deg. F. 
Al 921 2-1 1-4 4-2 %-000 
2 933 21-1 13°8 8-2 0-594 302 
3 917 42-2 27-2 12-4 0-456 
4 918 59-1 38-2 16-5 0-432 
5 902 70-3 44-6 18-2 0-408 482 
6 909 4-4 54-1 21-9 0-404 - 
7 917 98-5 63-5 25°8 0-406 563 
Bl 1,138 2-1 1:7 5-3 3-120 293 
2 1,120 14-1 11-1 7°8 0-703 329 
3 1,116 28-2 22-1 11-2 0-506 365 
4 1,113 42-2 33-1 14-8 0-447 455 
5 1,108 56-3 43-8 18-3 0-418 522 
6 | 1,112 70-3 55-0 22-4 0-407 598 
7 | 1,101 84-4 65-4 26-7 0-408 - 
38 1,098 98-5 76-1 31-4 0-412 711 
C1 1,310 2-1 1-9 7-0 3-680 329 
2 | 1,326 21-1 19-7 11-8 0-599 374 
3 1,309 49-2 38-8 17-6 0-454 486 
4 1,330 59-1 55-3 23-4 0-424 581 
5 1,319 77 4 71-8 29-6 0-412 716 
6 1,310 98-5 90-7 36-1 0-397 - 
7 1,296 | 105-5 96-1 40-9 0-425 797 
D1 1,493 7-0 7-4 10-1 1-367 | 
2 1,524 21-1 22-6 14-0 0-619 | 455 
2 1,505 42-2 44-7 20-7 0-464 527 
4 1,507 59-1 62-7 26-9 0-429 592 
5 1,515 77-4 82-5 34-3 0-416 672 
6 1,502 98-5 |104-1 45-4 0-436 788 


as regards output and fuel consumption. Tests were 
made on each engine at a series of constant speeds, 
and at loads varying from no load to full load. idling 
tests were also made. 

The observations made during the tests included 
the speed, the brake load, the fuel consumption, the 


| circulating water temperature and the exhaust temp- 


erature. On engine B, tests on the composition of 
the exhaust gases were also made. Both engines 
drove their fuel and lubricating oil pumps; the electric 
generators were also driven, but were not under load. 
The cooling water was circulated from and to a tank 
by means of a pump independently driven, the general 
temperature level from the engine being kept roughly 
constant during all the series at 160 deg. F. Both 
engines were governed, no regulation taking place 
during individual tests. The tests were made during 
the week commencing July 30, 1934: in this period, 


| room temperatures lay between 81 deg. and 89 deg. F. ; 


of pressure in the auxiliary chambers, brought about | 


by the combustion of a part of the injected fuel, 


exerts a markedly beneficial influence on the mixing | 


and combustion of the remaining fuel, which is burned | 


| in the main chamber. The actions in the respective 
| chambers naturally depend on the shapes and propor- 


| fuel jet travels from the nozzle to the auxiliary chambers 
| affects the temperature of the outer surface of the 


| brake. 


| tions of the chambers. For example, the distance the its zero checked, and the brake arm measured to 


| droplets when they reach these chambers ; the design | 


permits a considerable variation of this distance, the 
| main chamber possibly ranging from a figure eight to 
| a heart in form. Again, the relative volumes adopted 
| for the main and the auxiliary chambers exert an 


important influence on the processes of combustion, | 


| a change in this respect being actually made use of in 
| connection with the operation of starting. 
| Figs. 1 and 2 show two positions of the starting 


| valve, the upper view showing the running position, | oil of specific gravity 0-849 at 59 deg. F. 
In the | point as observed in the “ open”’ test was 172 deg. F. 
starting position, the major auxiliary air chamber is The percentage composition was found to be : Carbon, 


|and the lower view the starting position. 





the barometer was steady and, on account of the 
altitude of Munich, it should be noted, averaged only 
28-1 in. The speed of the engine was observed by a 
counter which was put into gear over the period during 
which the fuel consumption was measured. The 
power was absorbed and the brake torque of the 
engine shaft was measured by a Junkers hydraulic 
The brake was afterwards disconnected, 


establish the brake constant. The fuel consumption 
was found by observing the time taken by the engine 
to consume a weighed quantity of fuel, the weight of 
fuel being chosen so that the length of each individual 
test was reasonable. The balances were checked, 
and found to be accurate. The weights used on the 
brake and in weighing the fuel were checked by the 
Bavarian Weights and Measures Office, the errors 
being negligible. A sample of the fuel was taken and 


| was sent for examination to an independent laboratory 


j 


It was found to be a good quality gas 
The flash 


in Munich. 
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86-01; 
as measured in the Engler apparatus was 
72 deg. F.; this corresponds to 34 seconds a this | 
temperature with the Redwood viscometer. The lowe r| 
calorific value of the fuel was 19,570 B.Th.U. per 

pound. | 

Engine A, built by Henschel, has six cylinders of | 
110 mm. (4°33 in.) bore with a piston stroke | 
of 160 mm. (6-3 in.). It is intended for heavy 
service at the moderate speed of revolution of 
1,400 r.p.m., the running gear and bearings being 
amply dimensioned. The engine works on the 
four-stroke cycle; its construction follows con 
ventional lines, and, apart from having a Lanova || 
combustion chamber, calls for no special comment. | 
The fuel-injection pump and pintle nozzles are of 
Bosch manufacture and do not differ from standard. 
The essential data observed and calculated from the 
four series of tests on this engine are tabulated 
in Table I, these series being, respectively, at the 
constant speeds of 900, 1,100, 1,300 and 1,500) 
r.p.m. At each speed, tests were made at various | 
brake loads, from no load to full load. Figs. 3 and 4 
show curves plotted from the data obtained, all the 
curves being on a base of B.M.E.P.; in Fig. 3 a curve 
of fuel consumption in pounds per brake horse-power 
hour is given for each of the four speeds, and a curve 
of exhaust temperature for the highest speed, 1,500 
r.p.m., is also given; Fig. 4 shows curves of total fuel 
in pounds per hour for the four speeds. 

Considering first the four curves of fuel consumption 
in Fig. 3, it is seen that these follow very much the same 
course, in spite of the range of speeds covered. The 
exhaust was quite clear at all speeds and at all loads | 
up to and including a B.M.E.P. of 98-5 lb. per square 
inch. In the series at 1,300 r.p.m., a test was taken 
with a B.M.E.P. of 105-5 Ib. per square inch; the 
exhaust was then visible, the “limit of satisfactory 
exhaust’ being at about 104-0 Ib. per square in¢ h. 
No attempt was made to find this limit accurately in 
these series, the B.M.E.P. of 98-5 Ib. per square inch 
with a clear exhaust being taken as full load. This 
result must be regarded as very satisfactory from an 
engine of the auxiliary air chamber type, and indicates 
that the volumetric efficiency is high and that the air 
is well utilised in the combustion process. Further 
evidence of the excellence of the combustion is afforded | 
when the fuel consumptions are considered, At all | 
these speeds, the best consumptions lay between 
(}-40 Ib. and 0-42 Ib. per brake horse-power hour, the 
form of the curves being so flat that at all speeds and 
at loads from half to full load a consumption of 0-44 Ib. 
isnotexceeded. The low order of the exhaust tempera- 
tures given in the curve at 1,500 r.p.m. is, of course, 
consistent with high values of thermal efficiency. The 
effects of good combustion are even more strikingly 
brought out in the curves in Fig. 4. By producing the 
eurves backwards to cut the base line, a conservative 
estimate of the mechanical losses at each speed may be 
obtained, the intercepts giving approximate values for 
these losses at low loads, the values at higher loads 
being, of course, greater. Taking these safe values, 
however, it is seen that the intercepts correspond, 
respectively, to 17-0, 19-2, 24-5 and 28-0 lb. per 
square inch, at the four speeds 900, 1,100, 1,300 and 
1,500 r.p.m. Thus, at 1,300 r.p.m., where, at a B.M.E.P. 
of 98-5 Ib. per square inch, a specific fuel consumption 
of 0-4 Ib. was measured, the corresponding value of the 
indicated M.E.P. is at least (98-5 +- 24-5) 123-0 Ib. 
per square inch. The consumption in pounds per 
indicated horse-power hour is then, on this estimate, 
not more than 0-32. 


hydrogen, 13-54; ash, 0-028. The pane 
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(To be continued.) 








RESEARCH ON CAST-IRON. 


It has long been recognised that the size and dis- 
tribution of the graphite flakes present in ordinary 
cast-iron exerts a marked influence on the properties 
of the material. During the past few years a good 
deal of progress has been made in the direction of | 
increasing the strength of cast-iron by reducing the | 
size of the graphite constituent, and this has been | 
accomplished mainly by reducing the percentage of 
total carbon present in the material. This lowering 
of the total carbon, however, has introduced a number | 
of difficulties in the foundry ; 





hence it is interesting to | 
read in the thirteenth annual report of the British 
Cast Lron Research Association, which covers the year 
ending June 30, 1934, that, simply by virtue of a 
graphite-refinement treatment, it has been possible, on 
laboratory melts of 100 lb. or 200 Ib., to increase the 
mechanical properties of an ordinary No. 3 pig-iron 
by 50 per cent., without alteration of composition. 
Few data are given, but it is stated that the extremely 
finely-divided or ‘‘ supercooled ’’ form of the graphite 
is secured, regardless of the original total-carbon 


content, by a suitable addition to the metal and by a 
comparatively simple after-treatment while molten. 
| 
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While most of the work so far done appears to have 
been carried out on a laboratory scale, the report states 
that commercial trials are being undertaken in the 
foundries of member firms. Before leaving the subject 
| another interesting point may be mentioned, namely, 
that the reverse process, that of producing flake 
graphite from supercooled graphite, has now ‘also been 
accomplished, and it is practicable to produce refined 
or coarsened graphite as required. 

As is usually the case, the report, which was pre- 
sented at the annual general meeting of the Associa- 
tion, held at the Hotel Victoria, London, W.C.2, on 
October 31, is a record of the work done during the 
year. That substantial progress has been made in a 
number of directions is evident, and, in addition to 
the work on graphite refinement to which we have 
already alluded, further investigations on the heat- 
resisting cast-irons, Silal and Nicrosilal, on various alloy 
irons, on sands and refractories, and on melting practice, 
have been carried out. The work done on Silal and 
Nicrosilal relates largely to a variety of problems 
connected with the application. of these alloys in 
service, and the research reports issued during the year 
deal with this matter and with such questions as the 
resistance of Nicrosilal to cracking on water quenching, 
Nicrosilal for service at 400 deg. C. to 700 deg. C., the 
influence of phosphorus on Silal, and tensile and 
transverse tests on four different compositions of 
Nicrosilal. A beginning has been made with the study 
of the effect of molybdenum on cast-iron, an effect 
which is generally acknowledged to be of a remarkable 
character for the size of the addition made. Experi- 
ments in connection with the production of high- 
quality alloy cast-irons by the inoculation process have 


been continued, and it has been proved to the satis- | 


faction of member firms that the production of these 
materials on a commercial scale is quite practicable. 
It may be noted that one such iron, made by a member 
firm, and containing low carbon and about 1 per cent. 
of nickel, was quoted by the director of the Association, 
Mr. J. G. Pearce, in a paper read at the spring meeting 
of the Iron and Steel Institute,* as possessing a tensile 
strength of nearly 29 tons per square inch. In the 
sands and refractories section two important reports 
have been issued; the first of these refers to recom- 
mended methods for the testing and control of foundry 
moulding sands. Much of the apparatus required has 
been designed and evolved by the Association, and 
information regarding the choice of apparatus, together 
with the names of the manufacturers and prices, are 
included in the pamphlet. The second report issued 
and circulated deals with binders and core sands. 
In the field of melting practice it is interesting to 
find that the balanced-blast cupola continues to make 
satisfactory progress. In the last annual report the 
number of these cupolas installed or under construction 
was 41, having a total hourly tonnage of 275. On 
June 30 last, the number of cupolas installed or under 
construction was 61, having an hourly tonnage of 386. 
As announced in our columns last year, one of these 
furnaces has been erected within a few minutes’ walk 
of the Association’s headquarters, at the foundry of 
Messrs. Preston and Bishop, Limited, Clement-street, 
Birmingham. The cupola was erected mainly owing 
to the generosity of Mr. H. J. Yates, vice-president of 
the Association, and constitutes an important addition 
to its experimental resources, not only for making 
experimental melts, but also for tests on fuels and 
refractories. Particularly gratifying reports on the 
balanced-blast cupola come from Australia, where the 
first one was installed at the works of Messrs. T. Main 
and Sons Proprietary, Limited, Melbourne. This firm 
has now undertaken to manufacture and supply this 
furnace, or convert suitable cupolas, in Australia, and 
considerable interest has been aroused by the successful 
operation of the first furnace, which was put to work 
entirely on the Association’s written instructions. 
It is therefore distinctly encouraging to note that 
several of these furnaces are now being built in the 
Antipodes. It will be recalled that the balanced-blast 


| cupola is furnished with a set of main tuyeres controlled 


by screw valves, so that air from the wind belt can 
be throttled independently at each tuyere. In the 
same wind belt are two or more rows of small upper 
tuyeres, and the closing of the main valves automati- 
cally results in more air passing through the upper 
tuyeres, hence the name balanced-blast cupola. The 
arrangement permits of the rapid adjustment of the 
varying requirements set up by changes in the coke 
supply, the nature of the iron melted, and other | 
conditions. Among other advantages, the adoption of | 
the cupola, we understand, 


results in substantial of years, a wider field is covered. 





firms and with the application, in commercial foundries, 
of the discoveries made in the laboratories, has expe- 
rienced a busy year. Upwards of 1,100 inquiries were 
received and reported upon, and a large number of 
visits were made in connection therewith. The labora- 
tories have also been fully occupied. In the chemical 
laboratory nearly 2,000 duplicate estimations were 
carried out, while 550 micro-examinations were con- 
ducted in the metallographical laboratory: One 
thousand mechanical tests, including tensile, trans- 
verse, compression, impact, and hardness tests, were 
made in the mechanical-testing laboratory. 








THE CRUQUIUS PUMPING ENGINE. 


Tue struggle of the Dutch to preserve or to rescue 
their land from the encroaches of the sea has extended 
over several centuries; only a short time back 
we gave a full description of the great works in connec- 
tion with the reclamation of the Zuyder Zee. A 
century ago it was not the Zuyder Zee which was 
attracting attention, but the Haarlemmeer or, briefly, 
“The Meer,” a flooded tract of land in thé triangle 
| formed by the three cities of Amsterdam, Haarlem and 
Leyden. Here was an area where nature still held the 
upper hand, but when, in November, 1836, a hurricane 
drove the waters to the very gates of Amsterdam, the 
necessity for concerted action was brought home to 
the authorities. The draining of the area was recog- 
nised as a difficult problem, but how it was tackled and 
brought to a successful conclusion was well described 
in a paper read before the Newcomen Society, at the 
Caxton Hall, on October 17, by Engineer-Lieutenant J. 
J. Bootsgezel, late of the Dutch Navy. The title of the 
paper was “‘ The Cruquius Engine and its History ” 
the Cruquius engine being one of the three fine Cornish 
pumping engines erected, in 1848, for the draining of 
the Meer. The task of draining the Meer was entrusted 
to the two Dutch engineers, A. Lipkens (1782-1847) 
and G. Simons (1802-1868), and it was through them 
that the three steam pumping stations, named after J. A. 
Leeghwater, F. S. van Lijnden and N. Cruquius, 
were erected. The engines themselves were made in 
Cornwall and all three stations were put into commis- 
sion in 1848. Four years later the State Gazette, 
with simple brevity, announced, on July 1, 1852, 
“The Meer is dry.” No fewer than 44,727 acres had 
been rescued, and in August, 1853, the sale of the land 
began. The engines were designed by two English 
engineers, Arthur Dean and Joseph Gibbs, the Cruquius 
engine consisting of a single vertical high-pressure 
cylinder, 7 ft. diameter, placed within a 12 ft. low- 
pressure cylinder, the stroke being 10 ft. There were five 
piston rods in all, and these were connected in such a 
manner as to support a weight of over 80 tons and 
to work eight great overhead beams from the outer 
ends of which hung the pump rods and buckets. 
These eight beams were disposed radially round the 
engine, and the whole machinery was installed in an 
attractive-looking circular building. The steam pres- 
sure varied at different times from between 37 lb. and 
66 Ib. per square inch, and the number of double strokes 
per minute from 5 to 74. The engine continued to 
work until June 10, 1933, on which day, in the presence 
of a great number of engineers, it received a wreath 
for its 84 years’ service. Both the other engines have 
been dismantled, but thanks to the public-spirited 
action of the Koninklijk Instituat van Ingenieurs, the 
Cruquius engine has been placed in a state of preserva- 
tion and funds are being collected for its maintenance. 
The boiler house close by will be used as a Museum. 
The paper of Lieutenant Bootsgezel was accompanied 
by many lantern slides, and from these it could be 
seen that Holland possesses one of the finest historica! 
relics of mechanical engineering to be found anywhere. 








CARDIFF ENGINEERING 
EXHIBITION. 


Tue Engineering Exhibition, annually held in Cardifi 
under the auspices of the South Wales Institute of 
Engineers, was opened in Greyfriars Hall of that city 
on November 21, and closes to-morrow, December |! 
As may be gathered from our accounts of previous 
years, the character of the exhibition has varied from 
time to time. No doubt the comparatively small 
space available has enabled the executive committe: 
to exercise selection, as there is generally a large: 


| number of applicants for stands than can be accom- 


modated. The result is that the educative side of th« 
exhibition is emphasised, as, taking it over a number 
There are severe! 


economy in coke, increase in hourly output, and less | firms this year who are exhibiting for the first. time, 


expenditure in patching and repairs to the lining. 


It | but a more outstanding innovation is to be found in 


is of considerable value in the manufacture of special the reproduction, as far as possible, of the workings 


irons. 
The development department of the Association, 
which deals with technical inquiries from member 


* See ENGINEERING, vol. cxxxvii, page 635 (1934). 








| of a coal mine. 





We understand that this exhibit !s 
due, in the first instance, to the president of the 
Institute for this year, Mr. J. Macleod Carey, O.B.E., 
who has received effective support in connection wit! 
| it from the firms comprising the Coal Face Machiner} 
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Exhibitors’ Association, Castle-street, Sheffield, and by the exhibitors, as representing the machines, | methods resulting in 160 gallons to 170 gallons of motor 


a number of other firms. It is stated explicitly in the 
brochure describing this exhibit that it is regarded as | 
an educational effort on behalf of workers in South | 
Wales collieries, and not as affording an opportunity for 
individual advertisement on the part of the firms | 
concerned. There are, in consequence, no maker’s | 
names or marks to be seen on any of the machines, | 
ind whilst a guess might be hazarded here and there, | 
this would be contrary to the spirit of the display. | 
We can only, therefore, dea! with this particular | 
exhibit in a very general way. 

In the first place, it must be made clear that the 
exhibition mine is installed primarily to illustrate the 
mechanisation of coal mining, the work underground | 
being largely done, nowadays, to quote the brochure, | 
by “a new race of miners, hardy and cheerful as their | 
forbears, but revealing dexterity in handling switches | 
and spanners, rather than picks and shovels.” Mech- 
anisation in mining is of gradual growth, mechanical 
pumping being adopted probably round about the year | 
1750. Mechanical coal-winding in shafts dates from 
1780, underground haulage from 1820, mechanical 
coal-cutting from 1870, underground conveying from 
1900, and now the mechanical loading of the hewn coal 
on to the conveyor belts is being introduced. The 
technique of ventilation, lighting, signalling, road 
construction, &c., has made steady progress, and in 
some respects is also illustrated in the mine exhibit. 
The display is arranged in two main sections. A road- 
way, of two different sections along its length, and | 
along which runs a 26-in. troughed, belt conveyor, 
leads to a representation of a longwall face, nearly at 
right angles to the road. This shows the face of the 
seam of coal being worked, the face forming one side 
of a long, low corridor, the other side being formed of 
closely-packed stone or debris, which takes the place 
of the removed coal in carrying the overburden. The 
roof of the working is supported by beams carried on 
props, several different types of which are shown. It 
will be realised that the “corridor” is continually 
following the face, the packing being filled in as the | 
working face advances, and the props being removed | 
to sult. 

Along the face are arranged, in their normal position, | 
coal-cutting machines of various types, and along the | 
packing face is a 20-in. belt conveyor discharging on | 
to the roadway conveyor. The belt conveyor has its 
own drive, and is arranged so that it can be easily | 
dismantled, as it has to be traversed across the 
working daily, as the coal face advances. The long- | 
wall coal cutter-is of the now familiar pick-chain 
type, examples of which have been described on 
previous occasions in ENGINEERING. The jib carrying 
the chain is at the start of the cut in line with the 
axis of the machine, that is, parallel to the face, but 
is gradually fed into the coal, at as low a level as| 
possible, until it is at more than 90 deg. to the| 
axis. The machine is then traversed along the face | 
by wire ropes, the haulage gear being contained in} 
the body of the machine itself, and the coal is undercut | 
in a narrow slot for the length of the face by the pick- 
chain. In the particular machine shown, the depth of 
cut is 4 ft. 6 in., and an infinitely variable feed, that is, 
rate of travel of the machine, is provided. The yardage 
cut per shift is usually about 100 yards to 120 yards. 
The undercut coal is supported by wedge-shaped blocks 
until the cut is finished, and when these are removed, 
the mass either falls by its own weight or is blasted 
down, the fallen coal being then loaded by hand on 
to the face conveyor, or into trams if a conveyor is 
not fitted. In some cases, the undercut coal face is 
divided into lengths by vertical cuts, and an interest- | 
ing small machine for effecting this is also shown. 
This machine, known as a coal saw or shearing machine, 
is also of the pick-chain type, the jib, however, moving 
in a vertical plane. It is mounted on a crawler track 
for transport along the face, as required. A machine 
of this type was described and illustrated in ENGINEER- 
ING, vol. cxxxvi, page 689 (1933). Both the coal 
cutter and the shearing machine are driven by com- 
pressed air. 

It may be mentioned here that the longwall face is, 
is generally the case with the thin seams obtaining 
in British mines, low, it being impossible for a man 
of average height to stand upright in it. This would | 
not be sufficient in the roadways for haulage and | 
ventilation, and accordingly these are deeper. In the | 
exhibition mine, about 4 ft. of the stone or shale over- | 
lying the coal seam, and about 1 ft. of that below it, | 
are shown as to be cut away for the road as it advances. | 
This is effected either by hand or by pneumatic picks, | 
and as in the latter case dust dangerous to the health | 
of the operator may be formed, a complete dust- 
extraction apparatus is shown. Two forms of dust | 
equipment were described in ENGINEERING, vol. cxxviii, | 
page 736 (1929), and vol. exxxvi, page 608 (1933), | 
and reference may advantageously be made to these. 














as 


It must be understood, that these references are 
not to be taken, in view of the anonymity desired 


|either the 


| jerky, reciprocating motion. 


| emphasising, but, when it is remembered that in 1922, 


| and the reduced demand is thus likely to continue. It 


&c., shown on this occasion. Three different types of 
roadway support are shown, it being understood that 
the roads are necessarily constructed through the goaf. 
Of course, in an actual mine, more than one road 
leads to a longwall face, and circulation of air from 
the mine-ventilating system is ensured by causing it | 
to pass along certain of the roads and return by others. 

In addition to the longwall face, another form of 
working is shown. This is an advance heading leading 
also from the roadway. In an advance heading, which 
is of an exploratory nature, and has thus only a 
narrow working face, a different type of coal 
cutting machine is used. This is also of the pick- | 
chain type, but the jib traverses through a complete 
semi-circle, that is, the machine works head on, and | 
not parallel to, the face. It is, therefore, traversed in | 
a different manner. This type of machine is called 
Arewall or Shortwall coal cutter; an) 
example will be found described in ENGINEERING, vol. 
exx, page 691 (1925). The particular machine in| 
the mine is, however, of an unusually flexible type. | 
The jib is carried on a fitting which can best be com- | 
pared with a universal joint, so that it may be set to | 
cut in any plane, that is, horizontal, vertical, or inclined | 
within its compass. It can, for example, cut a slot at | 
any height from floor level to about 4 ft. 6 in. above | 
floor level and shear within the same range. It is| 
mounted on a chain track, and the whole of the | 
operations are mechanical and under the control of the 
driver. The cuts illustrated in the mine are an under- 
cut 12 ft. wide by 6 ft. deep, and two shearing cuts, 
3 ft. from each side and traversing the full height of 
the seam. As the advance heading is a dead end, 
and is thus isolated from the mine ventilation, special 
air-circulating arrangements are necessary. The head- 
ing is therefore divided longitudinally by a hanging 
brattice cloth, one side of the heading being fitted 
with a canvas tube leading the air to the face, and 
the other acting as a return. ‘The air is drawn from 
the main roadway by a fan driven by compressed air 
by means of a turbine ring on the periphery of the fan 
blades. The diameter of the blades is approximately 
that of the delivery tube. The fan is capable of 
delivering up to 3,200 cub. ft. of free air per minute 
against a maximum pressure of 5} in. w.g., with com- 
pressed air at 65 lb. per square inch for the drive. 

The advance heading is traversed by a 12-in. shaker 
conveyor on which the coal is conveyed by a somewhat 
The conveyor is elec- 
trically driven. The coal is picked up at the face by 
a digging and loading machine which discharges on to | 
the conveyor. This consists essentially of a broad 
spade-like plate sloping down to the floor level, on 
which plate are two gathering arms which alternately | 
sweep the coal on to a bar-chain conveyor leading to 
the shaker conveyor. The leader is mounted on two 
chain tracks, and its conveyor is sufficiently long to 
allow of its following the coal face without having to 
extend the shaker conveyor at frequent intervals. 
The latter discharges on to the belt conveyor in the 
main roadway. A number of other mining appliances 
are shown, e.g., electric drilling equipment, indicators 
for measuring the movement of the roof, and so forth. 
It is impossible, however, to enumerate these in detail, 
and it must be understood that the whole display does 
not represent unvarying practice in mining. It 
intended to demonstrate to what extent underground 
mechanisation can be carried out where the conditions 
are suitable, and the above outline has been given 
with the idea of showing how, by co-operative effort, 
a really informative exhibit can be got together. We 


1s 





offer our congratulations to all concerned, the display, 
although the machines are not working, being of a| 
really practical character. 

Another exhibit of an educative and informative 
nature is that of the Department of Scientific and 
Industrial Research, 16, Old Queen-street, London 
8.W.1. Itis not practicable to give a complete account 
of the whole of this display, which has been chosen 
chiefly in relation to the industries of the district, 
but one or two comments may be made as illustrative 
of the wide range of interests covered. The decline 
in output of the coalfields of South Wales hardly needs 


the number of men employed was 260,000 and 
60,000,000 tons of coal per annum were raised, as 
against just over 35,000,000 tons of coal by less than 
half that number of men at the present time, it is 
evident that the industry has been seriously affected. 
This decline is contributed to in some measure by the 
substitution of other sources of power, ¢.g., water and 
oil, in countries which formerly imported British coal, | 


is, therefore, encouraging to see something of the 
research work being carried on to find other ways of 
using coal than as crude fuel. The exhibits of the Fuel 
Research Station, East Greenwich, and the South 
Wales Coal Survey Laboratory, Treforest, illustrate 
recent progress in the hydrogenation of coal, modern | 





spirit per ton processed. The hydrogenation-crack- 
ing of tar and oils is also illustrated, the research so 
far showing that the spirit yields may be increased by 
increases in temperature and pressure and the pro- 
portion of hydrogen to tar. Work on coal-oil sus- 
pensions, smokeless fuels and domestic heating is also 
shown. 

The Chemical Research Laboratory, Teddington, has, 
among illustrations of other activities, a section 
devoted to researches on synthetic resins, such as are 
so widely used in plastic moulding nowadays. The 
pertinence of this exhibit is evident when it is realised 
that the basic raw material for plastics is coal. Some 


|new materials of a transparent substance closely 


resembling glass, with a practically identical refractive 
index, are shown in a variety of ornamental forms 
turned in a lathe, one of the exhibits being a lens and 
others very similar to cut-glass vessels of various sorts 
Some of this material has been produced experimentally 
by the Chemical Research Laboratory, and an analogous 
product is, we understand, to be shortly placed on the 
market by Messrs. Imperial Chemical Industries. 
Another exhibit illustrates the extraction of some of the 
rarer metals from coal ash, a typical example being 
germanium, an element which has hitherto only been 
found to any appreciable extent in America. Samples 
of the metal and some of its derivatives are shown. It 
is, we understand, of use as a catalyst. Among the 
varied exhibits of the British Iron and Steel Federation 
Industrial Research Council, Caxton House, 8.W.1, is 
one showing the nature of an interesting piece of 
research by the Corrosion Committee on marine corro- 
sion. The Committee has co-operated with steel 
manufacturers, shipbuilders, and the owners of a barge 
in practical tests on steel plates. The manufacture of 
the plates has been closely followed at the steel works 
and differences were deliberately introduced into the 
rolling and treatment of individual plates prior to 
fabrication. The behaviour of the plates is now being 
watched and some results of the first inspection are 
given. Two steel castings showing the effect of correct 
and incorrect foundry procedure, exhibited by the 
recently-formed Steel Castings Committee, are very 
informative. The Metrology Department of the 
National Physical Laboratory has some interesting 
displays of methods of testing the alignment of machine 
tools. Two methods are illustrated, both based upon 
the tilting which may take place in a saddle as it is 
moved in steps along the ways of a bed. Both may 
give results of a high degree of accuracy, thus the 
straightness of a machine bed 15 ft. in length can be 
tested to a limit of the order of 0-0002 in. Contrasted 
with this is an investigation of the degree of deflection, 
due to its own weight, of an ordinary straight-edge 
when supported at different points. The distortion, 
it was found, in a typical straight-edge tested became 
negligible when the two supporting points were placed 
at a distance of 0-22 of the length from the two ends. 
A drawing showing the changes recently made in the 
standard lathe, available at the Laboratory for correct- 
ing the pitches of commercial lead screws, showed that 
these changes consisted of a device for coupling the 
master screw to the screw to be corrected by a lay- 
shaft carrying change wheels. By this means screws 
of any ordinary pitch in either inch or metric units, 
and with a threaded length up to 5 ft., can now be 
corrected. 

Of the commercial exhibits, we can only deal 
briefly. Mining machinery was represented, in the 
main, by surface machinery and by electrical equip- 
ment. As regards the former, Messrs. Nortons (Tivi- 
dale), Limited, Tividale, Tipton, show a complete 
plant for extracting dust from coal by a dry process. 
This has a new shaking cascade, which gives con- 
trol of the dust grading. In the exhibition of 
1928, Messrs. Nortons showed a full-size coal washer 
of the Baum type. At the present exhibition this 
product of the firm is represented by a working model 
of a large washer of this type incorporating several 
new features, among which is one making the machine 
fully automatic. This consists of a balanced vertical 
tube, the lower end of which rests upon the top of the 
shale bed. The tube is carried upon a parallel motion 
gear so that vertical movement is possible, and rises 
as the shale bed thickens. When this has reached a 
predetermined limit, the movement of the tube sets 
in motion an air-operated gate-opening device and the 
shale is discharged. The gate automatically closes as 
the tube descends. Another feature is provision for 
washing the larger and smaller sizes of coal at two 
different specific gravities, at the same time, thus giving 
a maximum yield with minimum ash. Dry-cleaning 


| plant is also shown by Messrs. The Birtley Company, 


Limited, Birtley, Co. Durham, an example of the 
firm’s super Vee separator being shown with an improved 
and compact form of drive, together with working 
models showing the equipment of the cleaning we 
with the “ Birtley-Redler” elevator. Messrs. Buell 
Combustion Company, Limited, 49, Moorgate, E.C.2, 













See — 


show, among other things, a plant new to this country 
for separating dust from air or gases, drying plant and 
pulverised-fuel equipment, the latter including the 
Buell-Pulvex mill. described and illustrated on page 410 
ante. 

Grading screens are exhibited on several of the 
stands. Messrs. J. Darnley Taylor and Company 
(1931), Limited, Grenada-street, Limehouse, E.14, 
show their “ Niagara” screen, in which the pulsating 
grids are given a completely circular motion ina vertical 
plane by means of a centrally-mounted eccentric shaft, 
a motion for which it is claimed that a grading efficiency 
of 99 per cent. is obtained. A screen in which the 
pulsations are effected by the use of alternating current 
is shown on the stand of Messrs. The General Electric 
Company, Limited, Kingsway, W.C.2. A description 
of this screen will be found in ENGINEERING, vol. 
exxxvi, page 569 (1933). Another exhibit, the Chance 
coal-washing plant, illustrated by a working model, 
was also described in actual example in the same 
volume, page 88. The General Electric Company 
also showed a wide range of electrical equipment, a large 
portion of which was concerned with colliery electri- 
fication, ¢.g., portable mining sub-station, gate-end 
switchgear, coal-face lighting unit, &c. The stand 
of Mesars. Metropolitan- Vic kers Electrical Company, 
Limited, Trafford Park, Manchester, contains an 
equally interesting collection of electrical mining 
equipment, including a “* Victor ” drill and a “* Clephan” 
face conveyor with the firm’s flameproof control units, 
an additional gate-end box being provided for control- 
ling a coal cutter. Demonstrations of welding with a 
special single-operator motor-generator arc welding set 
are given, and among the exhibits of general engi- 
neering interest is a new type of positive displacement 
rotary pump for handling viscous and volatile liquids. 
Messrs. Ferranti, Limited, Hollinwood, and Messrs. 
Laurence Scott and Electromotors, Norwich, also 
show electrical equipment, their exhibits being displayed 
by their Cardiff agents, Messrs. G. Mottram and 
Partners, Limited, 15, Dumfries-place. On this stand 
also is the exhibit of Messrs. Société Rateau, 28, Russell- 
square, W.C., who are showing two types of Aero- 
ventilator, one of which consists of a well-designed 
propeller-type fan and diffuser, the fan being driven 
by a two-stage compressed air turbine. 

Steam-raising equipment is well represented, Messrs. 
The Turbine Furnace Company, Limited, 238B, Gray's 
Inn-road, W.C.1 ; Messrs. The Crosthwaite Engineering 
and Furnace Company, Limited, York-street Iron- 
works, Leeds; Messrs. The Riley Stoker Company, 
Limited, a subsidiary of Messrs. International Combus- 
tion, Limited, Aldwych, W.C.2; and Messrs. E. Green 
and Son, Limited, Economiser Works, Wakefield, all 
having representative displays. There is a good show 
of valves of various types, and of accessories and 
nstruments. Many of the displays include new 
products, some of which we hope to describe later as 
opportunity offers. The exhibition contains a number 
of other stands, which must, perforce, remain unnoticed. 
In general, it may be said that, considering the com- 
paratively small accommodation available, a very 
wide range of engineering activities are covered; in 
fact this, the thirteenth exhibition held under the 
same auspices, shows no signs of diminishing interest 
either on the part of the promoters, or that of the 
participating firms. 








THE EVOLUTION OF CRUSHERS 
FOR STONE AND ORE AND THE 
ABRASIVE CHARACTERISTICS OF 
ROCKS.* 


By W. T. W. Miczter, M.Inst.C.E., and R. J. 


SarRJant, M.Sc. 


Tue double-toggie jaw crusher, which was patented 
in 1858 by E. W. Blake, still remains unrivalled for 
all units of exceptional size and power. The earlier 
patterns were largely made of cast-iron, but a notable 
advance took place in 1870, when steel castings were 
introduced for all the important parts. Manganese 
steel was also introduced for the crushing faces and 
other parts in place of the original chilled iron, and 
the jaws and cheeks were made in sections, so that 
localised wear did not necessitate the replacement of 
the whole. The single-jaw crusher was introduced by 
G. Dalton about 1879, and was also originally made of 
cast-iron. This material is, in fact, in common use 
to-day for the parts that are not actually in contact 
with the stone, but manganese steel soon became 
standardised for the jaws and cheek plates. The most 
recent improvement in these machines is the employ- 
ment of roller bearings for the eccentric shafts. The 
first long shaft gyratory crusher was probably that 
patented in 1879 by C. M. Brown, but the original 
design has been modified by discarding the ball and 


* Abstract of a paper read before the Institution of 
Civil Engineers on 
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socket bearing for the upper end of the main shaft and 

| by making the bottom plate, which supports the 
| eccentric bearing and bevel wheel detachable from the 
| body for convenience in dismantling. The upper 
| bearing is now of part conical design and, although 
apparently crude and inefficient, has proved both 
| simple and durable. The liners for the “‘ concaves ” 
| were originally of chilled iron, and the crushing cone 
was a solid head in cast-iron with a chilled crushing- 
face. These materials had been replaced by manganese 
| steel concaves and by cones with cast-steel or cast- 
jiron cores, the outer shell being of manganese steel. 
| The employment of the short-shaft gyratory crusher, 
| which dated back to 1869, is favoured where head- 
room is limited. Its merits had been greatly enhanced 
by the use of high arch spiders, frequently of cast-steel, 
heat-treated main shafts, cast-steel gears, manganese 
steel wearing parts, and improved methods of lubri- 
cation. 

Gear-driven crushing rolls were used in Cornwall as 
jearly as 1806, and at first were largely made of cast- 
iron. Ina machine constructed for road stone quarries, 
about 1895, the frames and shafts were, however, of 
cast-steel, and manganese steel shells were fitted to the 
rolls with the intention of repeating by mechanical 
means the action of hand hammers for knapping the 
jstone. As rolls came into use for fine crushing, belt 
|drives were introduced by 8S. R. Krom about 1874. 
These rolls were often fitted with springs to relieve 
| overstrain, but as the spring pressures and journal 
|sizes were increased to meet more arduous working 
| conditions, the tendency of the movable roller shaft to 
| swing out of parallel with the main shaft also increased, 
}and was counteracted by the introduction of swivel 
| bearings. A primary crusher of this type was intro- 
duced by Edison about 1894. The crushing surfaces 
in this consisted of a series of knobs which struck a 
succession of heavy blows on the larger pieces of rock. 
Machines of this kind has also been built by Messrs. 
Hadfield’s for dealing with ironstones that were trouble- 
some to handle in jaw or gyratory crushers. 

The outstanding feature of the disc crusher is the 
utilisation of centrifugal force to spread the material 
quickly and evenly over the crushing face. The 
efficiency of the horizontal type, which is essentially 
a secondary breaker, has been greatly increased by 
the use of the two-pulley drive. This enables the speed 
of the main shaft and discs to be reduced to the limit 
imposed by the centrifugal force necessary to give 
perfect spreading of the material between the crushing 
faces. It also allows water-cooled bearings to be 
eliminated. The vertical crusher was originally 
designed for finer work, but is now used for other 
| purposes. Its design has been modified by the substi- 
|} tution of cast-steel for cast-iron on all the essential 
| castings and of bronze for babbitt metal in the bearings. 
The gears are machined from rolled or forged steel 
| blanks and the discs and other wearing parts in actual 
contact with the stones are of manganese steel. The 
single-roll crusher, which was first employed for reducing 
grains, beans and other friable material, was adapted 
to the crushing of stone in 1864 by Thomas. The 
breaker plate is usually of cast-steel, the toothed 
| segmental wearing plates covering the roll and the 
renewable shoe at the bottom end of the breaker plate 
| being of manganese steel. This type of machine is 
| suitable for dealing with rocks coated or mixed with 
jclay or for substances the outer surfaces of which 
| decomposed under the weather. The swing hammer 
| 











crushers developed by M. F. Williams are particularly 
applicable for the production of grainless products, 
| the blows of the heavy hammer often causing the larger 
| lumps to explode into a multitude of smaller fragments, 
so that reduction is immediate and complete. 

More recent developments in crushers include 
| the improvement of gyratory machines for secondary 
|reushing, while the cone crusher has proved very 
| successful as a secondary breaker, and is remarkable 
| for certain radical departures from the normal principles 
of gyratory crusher operation. It is directly con- 
nected to its driving motor, which is situated above 
the spider bridging the feed openings. It has a heat- 
treated main shaft, a high carbon-steel coupling shaft, 
and is usually fitted with mantles and concaves of 
manganese steel. In one pattern of cone crusher, on 
the other hand, there is no upper bearing for the 
gyratory shaft and no spider over the bridge opening. 
The crushing bow! is held down to the body by a 
series of powerful springs, which allow it to rise 
when tramp iron or other uncrushable material 
enters. The main frame, bowl, adjustment ring and 
| ball-thrust bearings are all of cast-steel, the mantle 
and bowl liner being of manganese steel. 

The wear of the metal forming the crushers is 
| primarily dependent on the nature and distribution 
|of the abrasive character of the rock, the relative 
| speed, the contact pressure and time and surface condi- 
| tions, but so far no method for measuring these variables 
has yet been devised with success, and test results 
have not been consistent with those encountered in 
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practice. The authors have correlated the physica 
and petrological data available with their practical 
experience of abrasive wear in crushing machinery, 
and the results obtained confirmed those derived from 
the direct crushing, Page impact, Dorry abrasion and 
dry-attrition tests. As a result of evidence obtained 
from the study of minerals, the correctness of th: 
general contention that toughness was an important 
factor in abrasive wear was confirmed, and the mec! 
anical properties could generally be interpreted in 
terms of mineral composition, mode of origin and 
structure. For the experimental study of abrasiv; 
wear in crushing, data had been collected from field ex 
perience with suitable rocks, and their behaviour in ser 
vice correlated with their composition, structure and 
physical properties. The mechanical tests applied fo 
this purpose were crushing, impact, dry attrition, an: 
water absorption. The results showed that th. 
abrasive value of a rock on crushing is best indicated 
by its impact value and direct crushing strength, 
while the percentage wear in the Deval attrition test 
is an inverse measure of the abrasiveness in the case of 
a rock of high crushing strength. This is of parti- 
cular value where, owing to excessive occurrence of 
parting planes the impact value is of uncertain 
significance. The design of the machine has an 
important influence on the amount of wear for any 
specific type of rock. The critical features depend 
upon whether the motion consists of a direct blow or 
nip, as distinct from a rubbing action. In other words, it 
is essential for good resistance to wear, that the 
crushing members should be work-hardened. Asx 
regards wear, the action is similar to that of a 
grinding wheel, that is, a tough rock causes most 
abrasion on a hardened steel, but if the steel is 
soft, then a hard brittle material may be very 
abrasive. The sizing capabilities of the machines 
primarily govern the shape and size of the material 
crushed, the influence of sharp edges being insignificant 
in comparison with the effect of mechanical properties 
and frictional resistance to slipping. It is also found 
that rocks which during the impact test show values 
above 15 cm. on a l-in. standard test piece are 
generally of marked abrasiveness. In conclusion, it 
was remarked that wear in crushing machinery was 
less frequently due to defects in design, material o1 
construction, than to variations in the abrasiveness of 
the material crushed. 








ENGINEERING TRAINING AND 
EDUCATION. 


Scholarships in Naval Architecture and Marin 
Engineering.—The Council of the Institution of Naval 
Architects informs us that four scholarships, tenable 
for three or four years, according to the length of the 
course at the university selected, will be offered for 
competition in 1935. Two of the scholarships are in 
naval architecture, namely the Martell, valued at 130/. 
per annum, and the Trewent, of 125/. per annum. 
The remaining two scholarships are in marine engineer- 
ing, the Yarrow scholarship being worth 100/. per 
annum, and the Denny scholarship 75/. per annum. 
The latter, which is tenable for four years at Glasgow 
University, is for boys from public or secondary 
schools; the examination subjects are non-technical, 
and candidates must be under 19 years of age. Th« 
age limit for the other three scholarships is 23 years. 
Further particulars may be obtained from the Secre- 
tary, The Institution of Naval Architects, 2, Adam- 
street, Adelphi Terrace, London, W.C.2. 








Tue Lrrrortna Rar-Car.—<A Littorina rail-car pu 
chased by the Soviet Government from Messrs. Fiat, 
Turin, recently completed its first trial run in Russia 
The run, which was from Leningrad to Moscow, a distance 
of 404 miles, was accomplished in seven hours, this, we 
understand, being three hours less than the normal tim« 
taken by the “ Red Arrow ” express. It is stated that 
speeds of 88 m.p.h. were reached and that, but for servic 

sks, the rail-car could have completed the journe) 
in six hours. An illustrated description of this type ot 
vehicle was given on page 377 ante. 


Roap Trarric Recutations.—The Minister of Trans- 
port has made a Traffic Act, 1934 (Date ol 
Commencement) Order (No. 3), 1934, under which 
certain sections of the Act will be brought into operation 
on December 1, 1934, and January 1, 1935, respectively. 
Those sections which come into operation on the first 
of these dates are mainly of interest to operators 0! 
public-service vehicles and deal with such matters as 
contract carriages, the conveyance of members of 
societies and clubs, and lost property. The Publi 
Service Vehicles (Licences and Certificates) Regulation= 
1934, which supersede those made in 1933, will alse 
come into operation on the same date. On January ! 
1935, the section permitting the Minister and the loca! 
authorities to proceed with preliminary work in con 
nection with the speed limits in built-up areas will con: 
into force, as will also that part of the Act which dea!= 
with insurance against third-party risks. 
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TORPEDO-BOAT DESTROYER BOILER ARRANGEMENTS. 


Fig.3. ARRANGEMENT OF END FIRED BOILERS. 
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Fig.6. ARRANGEMENT OF SIDE FIRED BOILERS. 
































equipment for submarine signalling, echo sounding, 
gyro-compass control, direction finding, and wireless 
telegraphy is provided. 

Fig. 1, page 603, illustrates the design, which embodies 
the latest ideas for an ocean-going destroyer. The 
officers’ ward-room, cabins, &c., are aft as usual, and the 
crew berthed forward. All oil fuel is carried under the 
lower deck below water level. The 4-7-in. guns are 
disposed two forward and two aft. Two of the anti- 
aircraft guns are towards the stern and the third 
amidships between the funnels, all on platforms. 
There is an upper bridge above the wheel-house, with 
fire-control director, searchlight, compasses, &c. The 
torpedo tubes are kept low down on the deck to reduce 
the distance of fall to the water. The machinery and 
boiler-rooms are shown on Fig. 2, and an exceptional 
feature of the engine-room is the transverse bulkhead 
between the main turbines and gearing. This 
subdivides efficiently the most vital part of the 
vessel and, at the same time, leaves ample space for 
working the engines and good access to all parts. 
The gearing compartment also is cool and free from 
vapour, and therefore, suitable for the inclusion of the 
electric installation. There are two stokeholds, a 
single stokehold adjacent to the engine-room, and a 
double stokehold forward. 

The main engines comprise a high-pressure impulse 
and low-pressure Parsons’ turbine on each shaft, the 
casing of the former being cast-steel and of the latter 
cast-iron. A cruising turbine, capable of propelling 
the vessel at speeds up to 15 knots, is coupled througa 
a clutch to each high-pressure turbine. The low- 
pressure turbines are of the double-flow type, i.e., the 
steam enters at the centre of the casing and flows 
axially fore and aft before passing to the underslung 
condensers, which are of the Weir regenerative type. 
Each has a centre diaphragm, and only one half is 
used for cruising, the other half running in a vacuum ; 
astern wheels are incorporated. All turbine blading 
throughout is Monel metal. The propellers are three- 
bladed, outwards turning. Each engine set has double- 
helical gearing consisting of main wheels driven by 
two pinions. Weight has been saved wherever possible 
by the extensive use of aluminium alloy, which, for 
instance, is used for the gear-wheel covers and all 
fittings not liable to corrode. Steam entering the 
high-pressure turbine nozzle chest is at 350 Ib. per 
square inch pressure and 640 deg. F. temperature. 
The designed revolutions for 36 knots are: high- 
pressure turbines, 3,500 r.p.m. ; low-pressure turbines, 
2,600 r.p.m.; propellers, 450 r.p.m, 

The boiler units, ilestrated in Fig. 9, are of the 
latest Yarrow water-tube| type with Yarrow super- 
heaters and air-heaters designed for a working pressure 
of 400 lb. per square inch, a blow-off pressure of 
425 lb. per square inch, a steam-superheat temperature 
of 670 deg. F., and an air temperature of about 
250 deg. F. above atmosphere. 

The boilers themselves are each 


double-flow in 


which gases pass on both sides of the saturated-steam 
drum, and the portion so passing can be varied by 
operating the damper at the junction of the uptakes. 
The integral superheater consists of U-tubes expanded 
into a drum and well inclined to be self-draining, while 
the drum itself conserves a valuable reserve of steam | 












































SECTION THRO’ MIDDLE BOILER ROOM LOOKING FOR'’D. 


Fig. 5. 








Fig.8. 
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for mancuvring. It will be noted that, as the propor- 
tion of gases passing the superheater is regulated by 
moving the uptake damper, close control is obtained 
over the final superheat temperature. Under cruising 
conditions the damper is set to make all the gases pass 
the superheater, thereby providing a high degree of 
superheat and enabling the machinery to work at 
maximum efficiency. Another damper is arranged to 
shut off the air to the air preheater on the side of the 
boiler through which the gases are not passing, thereby 
further increasing the temperature of the heated air 
and the efficiency of the boiler. This also prevents 
the corrosion of the air-heater tubes. These two 
dampers are connected and operated in unison. All 











drums are hollow-forged with only the ends riveted, 
and longitudinal riveted seams are entirely dispensed 
with. The air heaters consist of horizontal steel tubes 
expanded into tube plates at each end, the air flowing 
through the tubes and the gases round the outside of 
the tubes. The air ducts are arranged to enclose the 
furnace and prevent the brickwork from reaching 
deleterious temperatures. The total heating surface, 
including generating, superheating and air-heating 
surfaces, is about 10,500 sq. ft. per boiler unit. — 

The auxiliary machinery fitted in each vessel is of 
the most improved type. The ventilation of the 
machinery spaces received the most careful considera- 
tion, and three forced-circulation fans are installed for 
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TRIALS 


OF TORPEDO-BOAT DESTROYERS. 














Fie. 10. Portuaurse DEesTROYER ON TRIAL. 





Fig. 11. 


this purpose. Diffusers are fitted to the forced-draught 
fans to ensure perfect ventilation of the boiler-rooms at 
cruising speeds. At full power the volume of air 
required for combustion and the type of diffuser adopted 
ensure a cool boiler-room. In this respect it is 
interesting to note that, on the full-power trial which 
was run during the summer the temperature in the 
boiler-room was 80 deg. F., and on the consumption 
trial, 85 deg. F. The total weight of machinery, 
auxiliaries, boilers, stern gear, and water in boilers 
and condensers is approximately 405 tons. 

The results of the six-hour full-power trial and the 
16-hour consumption trial of one of the Glasgow-built 
vessels, run at the mouth of the Clyde, are summarised 
in the table annexed. 

The oil fuel used throughout these trials had a 
calorific value of approximately 19,000 B.Th.U. per |b. 
and was of the usual quality for British naval vessels. 
Measurements were carefully made in a calibrated 
tank and, in order to avoid any discrepancy and 
ensure accurate figures, care was taken that the trim 
of the vessel was the same before and after each trial. 
[t will be noted that the mean speed on the six-hour 
trial was 36-65 knots, but on the trials of one of the 
later destroyers, run in Portugal, the speed exceeded 
37 knots, and even at this speed there was ample 
margin of power and boiler capacity. When the oil- 





Yucostav Fioritta Leaper “ DusRovnix.” 


fuel tanks are full the radius of action at 15 knots 
proves to be approximately 5,450 nautical miles. 





Trial Results 
j 
Six-hour 16-hour 
Particulars, Full-speed Consumption 
| Trial, } Trial, 
Speed .. knots | 36-65 | 15-01 
Propeller speed r.p.m. | 446 163-3 
Shaft horse-power od - «| 31,280 1,770 
Superheated steam py at | 
boilers } Ib. per sq. in. 386 | 373 
Superheated steam temperature at | | 
boilers 7 “a deg. F. | 660 | 590 
Boiler-feed temperature deg. F. 195 | 194 
Stokehold air pressure in. w.g. 7-9 | 1-2 
Oil-fuel pressure at burners } 
Ib. per sq. in. | 115 112 
Oil-fuel temperature at burners | 
deg. F. 130 155 
Air temperature at burners deg. F. | 307 330 
Vacuum os in. | 28 2 
Barometer .. ws .. in. | 20-51 29-95 
Fuel-oll consumption for all pur- | 
poses .. Ib. per s.h.p.-hr. 0-75 1-03 
Boilers in service number 3 1 





If a comparison is made with a pre-war destroyer of 
the same power, the increase in economy is considerable, 














The oil per shaft horse-power per hour for full power 
of a 1914 destroyer was about 1-15, compared with 
0-75 for the Portuguese destroyer, and corresponding 
figures for the 15-knot consumption trial are 1-86, 
compared with 1-03, showing the very marked improve- 
ment now obtained at cruising powers. The improved 
economy has been brought about partly by improve- 
ments in the main and auxiliary machinery and greater 
attention to feed heating, but mostly by the use®,of 
higher steam pressures and superheat and the adoption 
of air heaters. The boilers installed in the Portuguese 
destroyers embody most developments now adopted in 
the latest designs of water-tube boilers for the Merchant 
marine, as in both Services economy is all-important. 
In a warship, weight has to be reduced to the minimum, 
and, therefore, careful consideration must be given 
as to whether increases necessary to secure additional 
economy can be afforded, and very often the matter 
is one of compromise. In the case of the Portuguese 
destroyers, for instance, although superheaters and 
air heaters involve extra weight, on the other hand, 
the high steam pressure and temperature produce a 
more efficient quality of steam, thus enabling the 
generating surface to be smaller, while the air-heaters, 
which absorb more heat from the gases, again enable 
the boiler size to be somewhat reduced. 

The question of boiler rating is often discussed, and 
it may be of interest here to refer to this aspect with 
regard to naval vessels. At full power on the destroyer 
described the boilers work at about 16 lb. steam output 
per square foot generating surface per hour, and this 
is well within their capacity. Similar boilers recently 
supplied for cruisers have run at 24 lb. per square foot 
generating surface per hour, and have given reliable 
steady service at this rating. In a modern merchant 
ship, a boiler rating of 7 lb. to 8 lb. of steam per square 
foot of generating heating surface per hour represents 
present-day practice, but, providing due attention is 
given to design, there is no reason why this rating 
should not be appreciably increased without sacrificing 
efficiency and reliability. The boilers of the Portuguese 
destroyer are of the end-fired type, Figs. 3 to 5, but 
an improvement has recently been introduced with side 
firing in which the burners are placed fore and after 
under a lower water drum. Figs. 6 to 8 illustrate a 
side-fired boiler, and this design enables important 
advantages to be obtained. The heat, particularly 
with large-size boilers, is distributed more evenly 
across the width of the furnace, resulting in improved 
efficiency, and as firing space at the end is dispensed 
with, the stokehold can be considerably shorter, as is 
clearly shown by the figures. The drawings show three 
boilers each in a single stokehold. Each boiler is of 
the same size and steaming capacity, and the saving in 
length of the side-fired arrangement is about 12} per 
cent. The side-fired design enables either the vessel 
to be shorter or the whole interior of the hull to be 
better arranged and more space given for cabins, 
crew’s accommodation, &c. This design has been 
adopted for several foreign warships and is being 
introduced into H.M.S. Grenville, a flotilla leader under 
construction at the present time by Messrs. Yarrow 
and Company. 

The illustration in Fig. 10 is of a Clyde-built Portu- 
guese destroyer running at 36 knots, and, to show 
typical wave formations at high speed, an aerial view 
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of a destroyer, the Royal Yugoslav flotilla-leader 
Dubrovnik, running at 37 knots, is reproduced in 
Fig. 11. 





THE QUENCHOL HIGH-VOLTAGE 
LIQUID FUSE. 


Tue problem of providing lightly-loaded high-tension 
lines, such as are being increasingly erected in rural 
areas, with a form of overload protection, which shall be 
both cheap and effective, has recently been receiving a 
good deal of attention from electrical manufacturers. 
One solution, which has generally proved successful, is to 
use air-break switches and fuses instead of oil circuit- 
breakers, and in this connection attention may be 
drawn to the Quenchol high-voltage liquid fuse, which 
has recently been introduced by Messrs. The General 
Electric Company, Limited, Magnet House, Kingsway, 
London, W.C.2, for all line voltages up to 66 kV and 
for fusing currents from 1 ampere to 25 amperes. 
(n illustration of this fuse appears in Fig. 1, while its 
construction will be clear from Fig. 2. As will be seen, 
it consists essentially of a short fusible link A, which is 
held in tension by a phosphor-bronze spring B. The 
upper end of the link is connected to the top contact 
brass ferrule C through a ring-shaped support D, which is 
threaded to receive a screw cap E. This cap is in turn 
titted with a small corrugated valve F. At its lower end 
the fusible link is secured to a retaining rod G, which 
passes down through a liquid-directing piston H to the 
top of the phosphor-bronze spring. The lower end of this 
spring is attached to the bottom contact ferrule J, the 
electrical connection being also made to it by a flexible 
cable K from the link. The whole assembly is contained 
in a glass tube, which is filled with Quenchol liquid. 
This is a special mixture of chlorinated hydrocarbons 
with powerful arc-extinguishing properties and high 
dielectric strength, and is, it is claimed, effective over 
any range of temperatures encountered in practice. 
When tested with a British standard oil gap, «.e., 
15 mm. spheres and 4 mm. gap, breakdown took place 
at from 45 kV to 50 kV, as compared with the minimum 
for oil of 30 kV. Quenchol, we are informed, is non- 
corrosive, and compared with other air-extinguishing 
tiquids is much less volatile. Its coefficient of expansion 
is only 0-000694 per degree Centigrade at ordinary 
temperatures. 

Generally speaking, the fusible link consists of two 
short wires in parallel, one of which is of relatively 
low resistance, and comprises the fuse proper, while the 
other is a high tensile alloy of high resistance, which is 
arranged so that it takes the entire tension of the 
spring. As will be seen, these two wires are surrounded 
bya cork casing L, which confines the airat the instant 
of break, and thus prevents undue shock to the glass. 
The piston, to which the lower end of the link is 
attached, has a small conical hole through its centre, 
and liquid is foreed through this on to the arc by the 
collapsing of the spring when the fuse blows, thus 
causing rapid extinguishment. If the fault is heavy 
the valve cap in the top ferrule is also ejected, thus 
relieving the pressure and preventing damage to the 
tube, All the electrical joints are of the clamped type, 
s0 that any possibility of trouble which might occur 
from the use of soldered connections is avoided. 
ferrules are fixed with a special alloy, which prevents 
leakage or evaporation of the liquid. 

The fuse barrels are made in two diameters for fusing 
currents of 1, 2, 3, 5, 8 or 10 amperes, and of 12, 15, 20 
or 25 amperes, respectively. The length of the barrel 
also varies according to the line voltage, the standard 
ratings for both series of currents being 3-3/6-6 kV, 
11/22 kV, 33 kV and 44 kV. Fuses covering the lower 
series of currents are also made for voltages of 66 kV. 
In all cases each line of the system is assumed to be 
fused. In order to eliminate unnecessary operation on 
moderate sustained cverloads, it is essential that the 
fusing current of the fuse should be greater than the 
maximum current of the circuit under normal condi- 
tions. The following table gives the maximum full load 
current for which fuses of the various ratings may be 
used 





Fuse Rating Full Load I Full Load, 


ise Rating 


Amperes Am peres Amperes Am peres, 
} 
1 0-125 10 5 
= 0-5 12 5 
% 1-0 15 6-75 
h 1°75 20 9-0 
s 2-75 25 11-5 


While the table gives the minimum sustained current 
necessary to blow the fuses in about 10 minutes, it 
may sometimes be desirable to use fuses which will 
only operate on short-circuit or very severe overloads. 
For such purposes the high breaking capacity of these 
uses is, it is claimod, an obvious advantage. 
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An example of the application of these fuses is the single ratio 


| protection of the high-tension side of a pole transformer 
with the low-tension network supplied from it. This 
can satisfactorily be effected by using a combination of 
air-break switches and Quenchol fuses on the high- 
tension side, the latter being rated to operate only on 
short-circuits. On the other hand, the low-tension side 
would be equipped with an oil circuit-breaker and low- 
voltage fuses arranged to operate on ordinary over- 
loads. In this way transformer faults, which may be 
severe, would be dealt with by the Quenchol fuses, 
while on the low tension the fuses or circuit-breaker 
could be of comparatively low breaking capacity owing 
to the current being limited by the transformer react- 


ance. If the iow-tension circuit-breaker is of the 








Fig.2. 
g AF 
: c 
L 
G} 
H+ 
B 














F 

















automatically re-closing type, this arrangement may be 


said to give the best conditions for ensuring continuity | 


of supply, as the majority of faults will only cause the 
breaker to operate. The l-ampere fuses are, it is 
claimed, particularly suitable for protecting potential 
transformers. 

After the fuse has operated, re-wiring and re-filling 
can be effected by the user, and spare elements, com- 
plete with cork casing and top support, are supplied 
for this purpose. 





IN CROSS FLOW.* 
By D. M. Smrrus. 
(Concluded from page 481.) 

Part I1.—Consider a heat exchanger through which 
pass two fluids of constant mass-flow W and W’ and 
constant specific heat s and s’, respectively. Let 
t,,t,’ be inlet temperatures; ¢,,¢,’ be the outlet 
temperatures; and A be the area of heat-exchanger 
surface through which heat transmission takes place 
with constant coefficient K. Then, with ¢, >, the 


mean temperature difference @ is defined by the 
relation 

KA@ total heat transmitted [Ke t’) dx dy, 
where t,¢’ are the temperatures of the respective 


fluids at the element dz, dy of the heat-transmitting 
surface. The total heat transmitted is also repre- 
sented by 

We (6, ts) W's (ty t,°). 

For either counter-flow or parallel flow, with tem- 
perature differences ¢, at one end of the heat exchanger 
and ¢, at the other, the mean temperature difference 
is given by the logarithmic formula 


b. — bm 
0 ry C. é 
log, 
tu 
tu 
l - 
where the coefficient C —_ is a function of the 
log. / 
tu 


° eo read before the Fourth International Congress 
on Applied Mechanics held at Cambridge, July 3 to 9, 
| 1934. 


Th¢ MEAN TEMPERATURE-DIFFERENCE | 
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This formuia affords the simplest 


practical means of calculating mean temperature- 
differences for counter-flow or parallel flow. 

In cases of single-pass cross flow, let the heat-trans 
mitting surface of length X in z direction and width 
Y in y direction be traversed by the first fluid in the 
x direction and by the second in the y direction (Fig. 8) 
The total area A is equal to XY. The quantity of the 
first fluid flowing in the z direction along a strip of 


d 

width dy is W e and the heat capacity is Ws > ° 
For comparison, express results in terms of p = a ra 
t,’ — t,’ 6 Ry 
q= 2—4,r = — 
, — 4, # —%, 
| Since the maximum quantity of heat which may b« 
transmitted is finite, it is clear that when A is 
| infinite @ must be zero, or that zero value of r gives 
the relation between p and g obtained with a heat 

| exchanger of infinitely large surface. 
Case A. Counter-Flow.—Here the temperature dif- 
| ferences are t, = t, — t,’ at one end and t, = t, — ¢t, 
at the other; on substitution the logarithmic formula 

| yields 


, as explained in Part | 


r= bch 
log, 1 =< 
i—g 

The limit for r = 0 is p= 1 org = 1. 

Case B. Parallel Flow.—In this case the tempera- 
ture differences are ¢, = ¢t, — t,’ at one end and 
ty =t, —t,’ at the other; the logarithmic formula 
yields 


—(p+q) 

The limit for r= 0 is p+ q = 1. 

Case C. Cross Flow: Both Fluids Unmizxed.—NSince 
| here there is no interchange of heat between the 
| infinitesimal component streams of each fluid, the 
heat transmitted across each element of the surface 
|may be equated to the sensible heat shown by tem- 
| perature change of the component stream on each 


| 
| 
| 
| 


side; hence 
Ww. W's’ a 
K (¢ — t’) dx dy . = dy & dz = — da = dy, 
i. . xr KA : y KA . 
wi with a’ = X' We’ Y=¥-We the differential 
|equation becomes ¢— 4’ = — a =. + a which is 


to be solved subject to the boundary conditions 
t=t, at 2’ =0, v =t,’ at y’ = 0. 

The solution giving temperature distribution is onl) 
expressible as a doubly-infinite series ; it is 





, @ @ 
t—t ~~ > v 
| ht uel v=i1 
u+ve “— cnt ) 
f(a (uw + oe — Ite! 


re tae b 

L (utv!? atl 5 

with a symmetrical expression for ¢’. 

| The mixed outlet temperature ¢, may be determined 
by integration, since it is the mean value of ¢ when 
z = X with y ranging from 0 to Y. The total heat 
| transmitted is then determinable as W  (t, — t,) ; also 
when z= X, . 


r? 


a’ =? and y= Y when y’ = 
r 


hence the relation between p, g, r is determinable as 


a @ 
¥ by 
r= - ~ 


u=(0 o=0 


: u+e L »)! " v ) 
4(-) wPnteterm(2) (:) a 
) ul(u+I)lel(+1)i\e- r j 
This is the general relation in symmetrical form, 
| but the series on the right converges too slowly to be 
convenient for calculation. Another form of the 
relation, more complicated in mathematical expression 
but more rapidly convergent, has been established by 
Nusselt in the article to which reference has already 
been made. Nusselt’s numerical calculations have 
been employed by the writer in drawing his graphs for 
Case C. 

Case D. Flow: One Fluid Mixed, Other 
Unmixed.—Let the mixed (shell-side) fluid be W 
flowing in the x direction, and the unmixed (tube-side) 
fluid be W’ flowing in the y direction. Since mixing 
across the shell-side fluid is assumed complete, ¢ is a 
function of x only; but # is a function of both z 

| and y. 

Consider the strip of width dz at zx. The fluid 
flewing across the strip is at constant temperature (, 
while the fluid flowing along the strip is unmixed and 
its varying temperature ¢’ is determined by 

ot KX 
dy ~ W's 


Croaa 


r (¢ — #’) 


to the initial condition t =t,’ at y=0 
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Hence the outlet temperature from the strip is given by 
—K XY 


W's 


t—t’,,Y 
pad io ee 
t— t,’ . 
The total heat transmission in the strip to the mixed 
fluid is 


dx ‘ " 
W's’ = (4 — t'eoY) = Ws dt. 


Substituting for tz, y, integrating andallowing for 
the boundary condition t = t, at x = 0, an expression 
is obtained for t which, when z = X, gives the value of 
t,; the result is 





We" (1 ~e=EX) 
t, —f Ws W's’ 
i, ty = l-—e 
But 

W's’ p 

Ws @ 
and 

KXY_ q 

Ws 

om (:-. — = 
p=-l-e q 


Alternatively, expressing r as an explicit function of 
p and q 


ee ss 7). SHAS: Lit 

\ 1 
OBe wa oe 
Laws Matte oe 

The limit for r = 0 is 
? 
qu —t 
loge eE= > 


Cross Flow: Both Fluids Mixed.—Here t is 
The total heat 


Case EB. 

a function of x only, and ¢’ of y only. 
z 

flow across a strip of width dy is Kdy Sf, (¢ —t’) da 


in which integration ¢ is variable and ¢’ constant ; this 
heat flow equals the heat input W’s’ dt’; hence 


W's'dt , l far. 
on pice x/, 
Similarly 
me 
Wes dt 1 
KYdz **= v/ dy. 


x Y 
Put iftdz=osf Udy=y; @ and y are 
“~o 0 


constants. Substituting, integrating and allowing for 
the boundary conditions t = t, at x= 0, t = t'; at 
y = 0, simultaneous equations are obtained in ¢ and 
¥, which may be written 

Pp 


r 
¢=b-5H-wWle *-) 
r q l 
a Gu q ‘4 — ) (e 7 ). 
The integration also shows that the temperature 


—Y 
(4 ty ") ( l e *) ; 
solving the simultaneous equations for ¢ and using 


this temperature change to find the total heat trans- 
mitted, the general relation is 


ied q 
r r 


Se 4 7 J 1 
r* P q 


l l e l € 

The infinite surface relation for r= 0 is p+ q = 1, 
but this is not the limiting relation for maximum heat 
transmission, as may be seen from the graphs. The 
relation for maximum heat transmission with fixed 
inlet conditions may be calculated as follows. With 


change of one fluid is ¢,’ — ¢,’ = 


=! 


1 
bei 


fixed heat capacity ratio 


Pp 


m 
r 


We 
95's Depry 
W's’ , the surface required 


is proportional to z = ~, and from the general relation 


p may be expressed in terms of c and z; then differen- 
tiating p with respect to z (c being constant), the 
foliowing relation is obtained, which gives maximum 
heat transmission with fixed c : 

—z 


ze 2% c®@e—¢2 


re FP i (pen ey” 

and hence for any value of c the limiting values of 
2, p, g and r may be calculated. 

Case F—Two Counter Passes in Cross Flow ; 





One 


Fluid Mixed, Other Unmixed.—Let W be the mixed 
(shell-side) and W’ the unmixed (tube-side) fluid, with 
ti), and ¢’,, the respective temperatures between the | 
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passes, as shown in Fig. 9. The passes a and 6 are of 
Symbols @, p, g, r refer to the 


heat exchanger as a whole; 0a, pa, ga, Ta to pass a 
alone ; and 6, pb, qb, Tb to pass 6 alone. 


equal surface, each é 


From Case D 


: _ a 
are 1—e fa 
i-pa=e (1) 
und 
ia 
a (1 —e ) 
l—p=-e @ ° ‘ ‘ - (2) 
From the identity of flows in each pass, 
Pa P | 
qa q 
and 
? 
- & (4) 
% q 


From the identity of heat transmission coefficient and 
area in each pass. 
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Fig.10. 





Let 
tie — ty’ 
t, — t,’ — 4-4" 
Since the total heat transmitted is the sum of the 
transmissions in each pass, 





ae 
i os asim Ae 


KA@ =K 4 a K“ 0 Pe Iu rat+inn (6) 
Also 
ty te (t, tye) + (tre — te) *\p=Mpa+Npo 
: . . (7) 
'—t/ =( -— ty) + (2 — 4’) 1 = M+Q@N (8) 
ty —— ty’ = (ty — bya) + (2 — 4’) - lL —paM+N (9) 
From the simultaneous equations (1) . . . (9), the 


eight unknowns M, N, pa, Ga, Tas Pb» Yb» Th Must be 
eliminated to obtain the relation between p, q, r. 
From (3), (4), (5) 


Pa 


Pb 
Hence from (1), (2) 
Pa = Pb» a = %, Ta = 7b» 

and from (6), (7) 


4 bi Bena Bie 8-8 
r Ta 


Ta 2 2¢r 
Then eliminating M az:d N between (7), (8) and (9), 
and applying (3), (4), 
. ~q) —2p~a@t+p=o 
P 
14 J(1—p)(1—4q) 


Pa* (a 





P= 
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sign before the square root is +, and the general 
relation may be expressed as 











Ji-fpb- oH) 
SR Bie His 
coo © 
p 
or 
r= i — 
2 loge } potiie - 
1— loge Wisp. uu? 
Pp 1 q 
Tip 


Case G.—Two Parallel Passes in Cross Flow: One 
Fluid Mixed, Other Unmized.—This case differs from 
the previous one in that both tube-side and shell-side 
fluids enter by the same pass, instead of by different 
passes. The solution might be obtained by elimination 
between equations analogous to those of the previous 
case, but it is simpler to derive the relation directly 
from that of the previous case by regarding the 
conditions of the two cases as mathematically continuous 
saving that the direction of flow of one fluid is reversed. 

The transformation cannot be made by imagining 
the flow of the tube-side fluid reversed, because the 
irreversible phenomenon of mixing takes place at the 
outlet from each pass (at B and at D when the fluid is 
flowing as indicated on Fig. 10) and physical reversal 
of flow would change the position and sense of the 
mixing. But the transformation can be made by 
assuming the flow of the shell-side fluid reversed ; the 
same mathematical relations hold in each element of 
the heat exchanger, but alteration in the definitions 
of p, g, r has to be allowed for, and the choice of 
alternative signs before square roots is subject to 
reconsideration. 

For the parallel-flow case the standard definitions are 
b, —~' Bs t's! 0 


p= 59 
i — i - 


ty , = 1 , 
If p’, q’, r refer to the counterflow arrangement 
given by imaginary reversal of flow of the shell-side 


fluid, 





ed Or ae a 
p= 2 = 3h = 
-—t t, —, é, —2, 
Hence 
Pee sk et tH oh 
p’ = Foye, Fup * ra 
From the formula established for Case F, 
pean , 1 id 
hin ee a A wae € 
is 
Pp 


Substituting for p’, qg, r’, and choosing the sign before 
square root which gives real positive values of r, the 
general relation obtained for the parallel-flow case is 





Ls ctet) 
oS + a = A li—e fr / 
I-P /1— (p+q) 

or 
a es oe es — i 
2 loge — eer i enrreneert renee ee 
a £ toge ( LPT 
P I—-P /1—(p +9) 


It is obvious from inspection that if p + q exceeds 
unity, r is not a real quantity; hence p+q= 1 
marks the limit curve as is illustrated on the graphs. 








THE HEAT OF HYDRATION 
PORTLAND CEMENT. 


THE subject of the heat of hydration of Portland 
cement is of interest to engineers ina variety of ways, 
and especially in connection with the construction of 
dams and other large structures from which heat can 
only radiate slowly. In hot countries, excessive 
heat of hydration is accompanied by expansion during 
hardening followed by cracking during cooling. In 
cold climates, however, the heat evolved may facilitate 
concreting in winter, by keeping the temperature of the 
work above freezing. For both conditions it is desir- 
able to know the quantity and rate of heat generated 
in different kinds of cements of varying fineness of 
grinding. 

As is known to our readers, a good deal has been 
written recently on this subject of heat evolution, 
mainly as a result of investigations carried out on 
dams and other large structures. Ina paper by Messrs. 
W. Lerch and R. H. Bogue, published in the May issue of 


OF 


Substituting in (1), it is found that the only admissible | the United States Bureau of Standards Journal of 
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Research (page 645), the subject is considered from the 
laboratory and chemical points of view. The writers 
maintain that the net heat evolved at any given age 
following the set of a cement paste is due almost 
entirely to the hyaration which has taken place up 
till the time of test. 

In the preparation of the cement and cement com 
pounds used in the investigation, chemically pure 
oxides were used and commercial raw materials were 
burned to obtain laboratory clinkers, the commercial 
clinkers being obtained from manufacturers and ground 
to the desired fineness with the addition of gypsum. 

Experiments were first carried out to obtain the 
heats of solution. In these, 3 grammes of cement 
were used and the amount of solution was 350 grammes 
less the amount of water added to the cement. The 
heat of solution obtained from the cements and 
hydrated materials varied from 1,450 calories to 
2,200 calories, and the temperature rise from 4-2 deg. 
to 6-3 deg. C. Complete solution was obtained with 
the following solvents: For tricalcium aluminate, a 
two-normal nitric acid solution; for tetracalcium 
alumina ferrite, a two-normal hydrochloric solution ; 
and for the calcium silicates and cements, a solution 
of two-normal nitric and 0-25 normal hydrofluoric 
acids. 

In the direct hydration experiments, 200 grammes 
of cement and 67 grammes of water were used. The 
apparatus was only suitable for periods up to 48 hours. 
The average heat per gramme in 16 tests was 62-5 
calories, of which 12-0 calories were due to temperature 
rise of the calorimeter and 50-5 calories were computed 
for radiation. 

Further experiments were made to obtain the heat 
evolved on complete hydration, and in these it was 
found that the results of tests on four Portland cement 
clinkers varied from 97 calories to 145 calories per 
gramme, and were, on an average, 122 calories per 
gramme. 

The only essential difference in composition between 
a clinker and a cement is the presence of calcium sul- 
phate in the latter, whch produces an increase of about 
1 calory per gramme of cement. The rate of heat 
evolved increases slowly at early stages, but a much 
more rapid rate of increase occurs between 4 hours and 
8 hours, coinciding with a period of precipitation of 
hydrated materials and the appearance of crystals ; 
after this, the rate slows down very much. The 
rate of heat evolution by the heat of solution method 
was studied up to 180 days. For this purpose the 
cements were mixed with 40 per cent. of water and 
enclosed and sealed, being kept at constant temperature 
till required for this determination. The writers 
state that the results of tests on seven cements confirm 
the earlier finding that tricalcium aluminate (207) and 
tricalcium silicate (120) are compounds, which contri- 
bute large quantities of heat of hydration to the 
cements at all ages, while the dicalcium silicate (62) 
and tetracalcium alumina ferrite (100) contribute 
less quantities (as shown in calories per gramme in 
brackets) and at a slower rate. 

The effect of surface area on rate of heat evolution 
was obtained by the heat of solution method for ages 
up to 180 days at 35 deg. C. The surface areas in 
square centimetres per gramme varying from 315 in 
the 48 micron to 60 micron fraction, to 5,430 in the 
minus 5 micron fraction. It was found that the 
tricalcium silicate content decreases and the dicalcium 
silicate content increases as the particle size increases. 
The changes in compound composition bring about a 
progressive decrease in the computed quantity of heat 
available upon complete hydration as the particle size 
increases. 








Dieset Suuntine Locomotives.—The London Mid- 
land and Scottish Railway Company has recently taken 
delivery of the last of the series of four heavy-oil shunting 
locomotives ordered last year from Messrs. The Hunslet 
Engine Company, Limited, Leeds. We have referred 
to these locomotives on several occasions, notably on 
page 510 of our volume exxxvii (1934). The present loco- 
motive, like its predecessors, is of the 0-6-0 type. It is, how- 
ever, about 25 per cent. more powerful than any of those 
previously supplied. It weighs about 30 tons and the 
six-cylinder engine, built by Messrs. Davey, Paxman 
and Company, Limited, Colchester, is capable of develop- 
ing 180-200 h.p., the normal engine speed being 
900 r.p.m. The gear-box gives the locomotive speeds of 
4, 8 and 13 m.p.h., the respective tractive efforts being 
14,400 Ib. on low gear, 7,200 Ib. on second gear, and 
4,400 Ib. on top gear. The drive is taken through a 
Vulean-Sinclair hydraulic coupling carried on the engine 
flywheel, while a Humfrey-Sandberg clutch is placed 
between the hydraulic coupling and the gear-box to 
facilitate gear changing. The locomotive is capable of 
hauling loads up to 700 tons. Messrs. Hunslet have also 


recently supplied a 112-121 h.p. Diesel locomotive of 
similar type to the Egyptian Delta Light Railways 
In this case the engine is a six-cylinder McLaren unit, 
developing 112 h.p. continuously at 1,000 r.p.m. As 
the locomotive will have to operate under high-tem- 
perature conditions, an exceptionally large radiator has 
been fitted. 





ENGINEERING. 


THE SIFLEX PUMP. 
THE conventional centrifugal-pump drive by direct 
coupling to an electric motor is open to the objection 
that the speed of the pump is governed entirely by 
that of the motor, and it is therefore not always possible 
to arrange that the pump shall operate at its highest 
efficiency. To overcome this defect, Messrs. Holden 
and Brooke, Limited, Sirius Works, Manchester 12, 
have introduced the pumping unit shown in the accom- 
panying illustration. As will be clear from the latter, 
the drive in this unit, which is called the Siflex, is by | 
Vee-belt, giving a wide choice of pump speeds, so that | 
practically any duty can be met by a standard pump 
running at its peak efficiency. Other advantages of 
the unit are that the space occupied is about half that 
of a direct-driven pumping set of the same output, and 
that mal-alignment resulting from careless bolting 
down, with consequent bed distortion, is practically 
impossible. It may be mentioned that the drive is 
noiseless in operation. 
The pump casing and cover are of cast-iron and 
strongly ribbed. The flanges are machined across the 
full width, and the delivery flange can be bolted on to 
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give six alternative positions of the outlet. The casing 
is subjected to a hydraulic test at 100 lb. per square 
inch. The bearing pedestal, which also forms the 
bedplate for the motor, is a strong iron casting of box 
section, and is formed to give easy access to the gland, 
which is also well lighted. The pump shaft is carried 
on two widely-spaced ball bearings, which also serve 
to locate the complete rotating member. Lubrication 
is effected by a Holden and Brooke gunmetal lubricator. 
The shaft is of mild steel, and the impeller of gun- 
metal, machined and mechanically balanced. It is of 
the shrouded type and is also hydraulically balanced to 
eliminate end thrust. The pulleys are of cast-iron, 
machined all over. The belt is specially treated during 
manufacture to eliminate stretch. As shown in the 
illustration, a woven-wire guard of sturdy construction 
is fitted over the belt. Each pump is provided with 
an air cock having a stainless-steel valve, drain plugs, 
and tapped bosses for vacuum and pressure gauges. 
Every set is tested for accuracy of mechanical assembly 
and for output performance before delivery. The pump 
is made in five sizes, having delivery outlets of 1} in., 
2 in., 3 in., 4 in., and 5 in. diameter. 








Tue InstirvuTrtion oF MEcHANICAL ENGINEERS.— 
A prize of 61, has been awarded by the Council of the 
Institution of Mechanical Engineers to Mr. E. Crossley, 
of 4l. to Mr. F. J. Murdoch, of 3. to Mr. R. J. Eldred, 
and of 21. to Mr. R. H. B. Forster in respect of papers 
read at meetings of the Graduates’ Sections during the 
1933-34 session. Mr. Crossley's paper, on ‘‘ Bauer-Wach 
Exhaust-Steam Turbines,” will be published in the 
Proceedings of the Institution. 


MappeEN Laker, Panama Canat.—lIt is stated in a 
recent issue of The Panama Canal Record that the six 
sluice valves in the lower part of Madden Dam, built 
across the Chagres River at Aljahuela, were closed on 
September 7 for the purpose of beginning the storage 
of water in anticipation of the coming dry season. The 
water thus stored is to form Madden Lake. When the 
valves were closed the surface of the water directly 
above the dam was at elevation 99-5 ft. above sea level. 
At midnight on September 15 it had risen to 160 ft. It 
is proposed to maintain the level at approximately 
170 ft. for a short time, then to proceed slowly with the 
filling of the lake with the object of reaching elevation 
232 ft. on about December 15. In addition to providing 
for the storage of waterand the control of floods, the 
dam will be used to generate hydro-electric power. The 
building of the power station directly below the dam, on 





the east bank of the river, it is stated, is well under way. 









[Nov. 30, 1934. 
CATALOGUES. 


Scale Remover.—The merits of Clensol for the remova 
of scale and deposit in all types of engineering equipmen: 
are ‘presented in a series of publications received fron 
Messrs. Clensol, Limited, 75, Victoria-street, London 
8.W.1. 

Ball- Bearing Hangers.—Messrs. The Skefko Ball Bearing 
Company, Limited, of Luton, Beds., have issued a folde: 
giving dimensions and prices for their self-aligning 
ball-bearing hangers. For these considerable savings 





in power, lubrication and maintenance charges are 


claimed. 

Oil Engines.—A booklet dealing with oil engines 
of 14 b.h.p. to 10 b.h.p. of the Diesel, semi-Diesel, petro! 
and petrol-paraffin types, and a folder concerning their 
Universal-type oil engines, up to 6 b.h.p., for stationary 
and portable purposes, have been received from Messrs 
Petters, Limited, of Westland Works, Yeovil. 

Electric Motors.—A folding card received from Messrs 
Hugh J. Scott and Company (Belfast), Limited, Volt 
Works, Ravenhill-avenue, Belfast, gives the standard 
dimensions and prices of their ranges of direct-current 
generators, direct-current motors and alternating 
current induction motors, as well as small single-phas: 
motors. 

Planers.—Messrs. The Butler Machine Tool Company 
Limited, Victoria Ironworks, Halifax, have issued a 
sectional catalogue on their standard range of open-sid 
crank planers of 24 in., 36 in., and 48 in. stroke. These 
have a six-speed gearbox, providing a large range of 
cutting speeds on all lengths of stroke. The various 
component features are well illustrated and described. 

Woodworking Machinery.—Messrs. Wadkin and Com 
pany, Limited, Green-lane Works, Leicester, have sent 
us a brochure, entitled “ Keep Your Works Alive,” 
in which they deal with the most modern types of a 
great variety of woodworking machinery, embracing 
straight-line edgers, a new saw bench, spindle moulders, 
high-speed routers, power planers, and cross-cutting and 
trenching machines. 

Machine Tools.—Messrs. J. B. Machine Tool Company 
Limited, of 312-314, Bradford-street, Birmingham, 5, 
have issued a list of machine tools they have in actual 
stock for immediate delivery. These comprise auto- 
matics, capstan and turret lathes, vertical boring and 
turning mills, broaches, centring machines, drills. 
grinding equipments and all types of general lathes. 
They are all the products of well-known makers. 

Metal Sections.—In general constructional work, such 
as motor-car building, shop fitting, road and rail vehicle 
construction, and furniture manufacture, metal sections 
have wide scope for application. Messrs. Accles and 
Pollock, Limited, Oldbury, Birmingham, have issued 
a list of the mouldings, channels, inside finishers, cant 
rails and waist rails, louvres and gutters, nailing strips, 
angles and zeds, window-pane sections and windscreen 
sections they make to meet the needs of these industries. 

Gauges.—A six-page folder, received from Messrs. 
Budenberg Gauge Company, Limited, of Broadheath, 
near Manchester, describes their standard Bourdon 
pressure gauges, pressure-gauge cocks and syphons. 

hese are suitable for general industrial purposes on 
steam, oil, air, water, or any other pressure medium 
having no deteriorating effect on bronze. They are 
graduated to any pressure, ranging from 5 Ib. to 700 Ib. 
per square inch, or 30 in. vacuum, or combined pressure 
and vacuum. 

Lubricating Oils.—‘** The Germ Triangle ” is the name 
of a periodical issued by Messrs. Germ Lubricants, 
Limited, 736-741, Salisbury House, London, E.C.2, 
which deals with many questions of suitable lubrication 
under usual and abnormal conditions, in articles ard 
notes. A recent issue has articles on “‘ South African 
Motor Records,” ‘“‘A Famous Racing Car in a New 
Setting,”’ “The Lubrication of Sugar Machinery,” by 
Mr. J. E. Southcombe, and a variety of notes, which will 
appeal to all oil users. 

Safety Valves and Slide Valves.—Messrs. Gummers, 
Limited, of Effingham Valve Works, Rotherham, have 
published a catalogue of the great variety of standardised 
safety valves they make. These comprise units, making 
use of deadweights, levers, and springs, together with 
high and low water alarms. Another list covers full-bore 
parallel-slide valves, suitable for working temperatures 
up to 850 deg. F. and pressures up to 600 Ib. per square 
inch. Electrically controlled and Venturi types are 
also shown. 

Emergency Lighting Control.—Messrs. Igranic Electric 
Company, Limited, 149, Queen Victoria-street, London, 
E.C.4, have put an emergency lighting control, known 

as the Stayaiite, on the market, and a folder sent to 
us describes its characteristics. It operates the instant 
a failure occurs, and switches off the emergency lamps as 
soon as the ordinary supply is resumed. Its secondary 
purpose is to charge automatically the accumulators from 
the ordinary supply. When used on alternating-current 
mains, a rectifying unit is supplied in addition to the 
standard panel. 

Portable Compressors.—Messrs. Ingersoll-Rand Com 
any, Limited, 165, Queen Victoria-street, London, 
=.C.4, have sent a copiously illustrated brochure on 

their portable air compressors. These two-stage units 
with air cooling were described in our issue of May 25 last 
For all five sizes in which they are made, ranging in 
pistor, displacement from 75 to 370 cub. ft. per minute 
alternative drives can be given of petrol engines or low 
compression oi] engines. The use of two-stage compres- 
sion on machines of this size and type is an innovation 
with many advantages, particularly in regard to the dis 
charge air temperature, increased output and reduced 
running costs. Accompanying lists give short specific 
tions of the two smallest sizes. 


” 
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2,560-FT. FALL HYDRO-ELECTRIC 
POWER DEVELOPMENT. 
By Lars JORGENSEN. 
Tue Bucks Creek development, near Oroville, 
California, which has been in successful operation 


for over three years, is of general interest because it 
utilises a head of 2,560 ft., the highest yet developed 


It will be seen that the water is collected from 
various drainage areas by means of pipe line and 
tunnel and diverted into Grizzly Creek, from which 
| @ pressure tunnel and two pressure pipes lead to the 
power house on the North Fork. A future develop- 
ment is contemplated on Grizzly Creek as indicated. 
Apart from the existence of a transcontinental 








While the rock at the dam site was of a poor quality, 
there was an ample supply of an excellent quality 
available from the hillsides in the immediate 
neighbourhood, which could be used for the fill. A 
section and details of this rockfill dam are given in 
Figs. 3 to 5. The reservoir formed has a capacity 
of 103,000 acre-ft. up to its spillway crest, and flash 


railroad adjacent to the site of the power-house, | boards 7-5 ft. high will store 13,000 acre-ft. more. 


in the Western hemisphere. The plant is also of | practically no transportation facilities existed in the | The dam contains 303,000 cub. yards of loose rock- 
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interest owing to the range of work covered by its 
details. The complete unit consists principally 
of two rockfill dams, two constant-angle arch dams, 
two tunnels, two pressure pipes, and two generating 
units in the power house, which is located on the 
North Fork of the Feather River near its junction 
with Bucks Creek. The utilised drainage area is 
slightly less than 50 sq. miles and is mainly located 
above an elevation of 5,000 ft., in a zone having a 
rainfall of about 80 in. The run-off is therefore 
correspondingly high, amounting to 165 cub. ft. 
per second. A map of the whole development 
is given in Fig. 1 above, and a profile in Fig. 2. 


area involved, and it was therefore necessary to 
commence operations with the construction of 18 
miles of road and 10 miles of narrow-gauge railway. 

The most important of the four principal dams 
is a rockfill structure forming the main storage 
reservoir on Bucks Creek. This dam is 129 ft. high 
above foundation and 1,220 ft. long on the crest. 
The reason for selecting a rockfill dam for this 
location in preference to an earth or a multiple- 
arch dam, although either of the two last-named 
would have been cheaper, was that no material suit- 
able for an earth existed in the vicinity and the 
foundation was too poor for a multiple-arch dam. 
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Fie. 6. Faoctne SLAB UNDER CONSTRUCTION. 


fill, 23,000 cub. yards of derrick-placed rock; there 
are 21,000 cub. yards of concrete in the dam and 


| spillway. The heavy concrete wall at the bottom 


was put in for the purpose of storing some water the 
first year of construction without any rock backing. 
The slope of the upstream face is 1-4: 1 and of the 
downstream face 1-5:1, which is rather con- 
servative. The upstream slope was selected in the 
following manner: First the natural angle of repose 
of the loose rock was taken as 1-3:1; second, the 
derrick-laid rock thickness was set at 6 ft. at the 
top of the gravity toe-wall, and 3 ft. at the crest of 
the dam; and third, the thickness of the facing 
slab was determined to be not less than 18 in. 
at the base and 12 in. at the top. This gave an even 
slope on the concrete face of 1-4:1. A 100-ft. 
clear-span steel truss bridge provides a connection 
to the roadway along the crest of the dam. 

Water is drawn out of the reservoir through two 
30-in. diameter riveted steel pipes passing through 
the dam in a reinforced-concrete conduit large 
enough to permit free access all around the pipes. 
The outlet tower is located at the upstream end of 
the conduit, at the upstream toe of the dam. The 
tower is provided with trash rakes and two emer- 
gency 42-in. diameter sliding gates, one over the end 
of each pipe. Both the gates and the trash rakes 
are operated from within the house at the top of 
the tower. The lower ends of the outlet conduits 











are at the toe of the downstream slope of the dam, 
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To these downstream ends are connected two 30-in. 


by 24-in. needle valves of the goose-neck type. 
These needle valves control the flow of water 
through the pipes to any desired amount. Both 
the valves and their control mechanism are housed 
in a reinforced-concrete building. A log boom is 
strung across the reservoir so as to protect the dam 
spillway and the outlet tower from floating debris. 
The boom was constructed of stout buoyant logs 
securely fastened together with heavy cables and 
chains. 

The facing slab on the dam was reinforced for 
temperature stresses and local settlement. Vertical 
steel in the face is equivalent to half of 1 per cent. 
and the horizonta) steel is equivalent to three- 


quarters of 1 per cent. placed in the middle of the | 


slab. Although the face slab was laid out in 
rectangles approximately 30 ft. by 60 ft. and 
construction joints used, the steel was run through 
the joints to distribute the 
uniformly over the entire surface and because it was 
considered improbable that the slabs, even if jointed, 
would slide along the rough derrick-laid rock, while 
contracting or expancing, so that fixed joints 
would not open even if they had been provided 
At the end of three years service there are no visible 
cracks in the face. A view of the facing slab during 
construction is given in Fig. 6, page 609. An up- | 
stream cut-off wall was poured in a trench 5 ft. wide 
and of varying depth up to 35 ft. The entire | 
foundation below the trench was thoroughly grouted 
under pressure. 

The rock for the fill was handled by lorries from 
quarries near by. Care was taken to drill and blast 


temperature cracks | 
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Bucks Creek Diversion Dam Durine ConstRUcTION. 


a small height only to prevent the large rock from | of the loose fill upon which the derrick-laid rubble 
breaking up, as there were already enough smaller was built, consisted of as coarse rock as practicable, 
pieces to reduce the voids between the larger pieces | so as to obtain a rough surface upon which the 
In order to | pac ked derrick-laid rock could be placed with satis- 
minimise the settlement of the complete structure | factory bond to the loose fill and, a minimum tend- 


and make the most 


|a water jet supplied by a 3-in. hose, with a nozzle |ency to settle or slide thereon. 


compact fill. 


The derrick-laid 


| pressure of about 100 lb. per square inch, was used |dry rubble prism was placed so that the natural 


in such a way as to yield the largest average size | throughout the process of filling to wash out the | bedding planes were approximately normal to the 
of rock which could be handled with the equipment 
used. 


Care was also taken to dump the rock through 


fines and consolidate the fill. 


dumped towards the upstream face and the surface | 





The best rock was | face of the concrete slab and broke joints with the 


| rock in the course below. Rocks with as flat faces 
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as practicable were selected so that each could be so 








packed as to bear upon the rock course below with | 


a maximum area of contact. The dam was built 
assuming a 1 per cent. settlement, and this has been 
shown to be about correct. The spillway, which is 


a concrete-lined steep flume on the left side of the | 


dam, has a capacity of 7,000 cusecs which is 
equivalent to 250 cusecs per square mile of drainage 
area, and even with this flow there would still be 
5 ft. of freeboard left. 

The Bucks Creek diversion dam is one of the two 
constant-angle arch dams on this development. 
This and the Grizzly Creek diversion dam are very 
similar and a short description of the Bucks Creek 
dam only will be given. The Bucks Creek diversion 
dam is situated about 14 miles below the rockfill 
storage dam and its function is to store 6,120 acre-ft. 
of water and to divert all the water from Bucks 
Creek and from the Milk Ranch Creek conduit into 
a tunnel that conducts it to Grizzly Creek, a mile to 
the south. The intake to this tunnel is controlled 
by a 5-ft. diameter cylinder gate in a tower located 
about 1,200 ft. upstream of the arch dam. On 
account of the span béing somewhat long in com- 
parison to the height, it was found economical to 
construct gravity sections at each end of the arch 
to act as abutments. The height of the dam is 
93 ft. above river level, the length of the upstream 
radius at the crest is 213 ft. and at the bottom 156 ft., 
the total span is 410 ft. at the crest. The thickness 
of the dam at the crest is 6 ft. and at the base 27 ft. 
It contains 19,000 cub. yards of concrete. At lower 
elevations the dam is thicker at the abutments than 
in the middle of the arch in order to take care of 
the increased bending moment at the abutment. 
The stress according to Cain’s theory (T7'ransaction 
Am. Soc. of Civil Engineers, 1922, page 233) was 
not over 500 lb. per square inch in compression, with 
no tension. There are two spillways, the main one 
on the south abutment and an emergency one in 
the centre of the dam. Their combined capacity is 
7,700 cusecs. Flashboards will probably be put on 
the main spillway, but not in the emergency spill- 
way. A plan, elevation and sections of this dam are 
given in Figs. 7 to 11 opposite, and a view during 
construction in Fig. 12, on the same page. 

Water may be discharged through the dam in a 
24-in. riveted steel pipe laid in the body of the 
structure and having a 30-in. diameter sluice gate 
at its upper end. The operating stand is on the 
crest ofthedam. A concrete cut-off wall runs along 
the entire length of the upstream toe. The founda- 
tion was grouted by drilling 20-ft. holes vari- 
ously spaced along the bottom of the cut-off trench 
and filling them under pressure with a cement 
grout. Crushed rock for the concrete was pre- 
pared at the site and sand was transported on 
lorries from a good deposit located 12 miles distant. 
The concrete mix was generally 1 part of cement, 
2-6 parts of }-in. sand, 1-1 parts of }-in. to }-in. 
gravel, 1-6 parts of }-in. to 14-in. rock and 3-5 parts 
of 14-in. to 3-in. rock. The contraction joints, sited 
60 ft. apart, were provided with a system of 
grout pipes for filling with cement grout, when the 
reservoir is empty during cold weather after having 
been filled once. Along the upstream face a 
water-stop is located consisting of an iron pipe 
surrounded with asphalt. Should the joint ever 
leak the asphalt can be melted down by passing 
steam through the pipe, or connecting the two ends 
of the pipe to an alternating-current circuit. 


(To be continued.) 








THE BRITISH ASSOCIATION 
MEETING AT ABERDEEN. 


SECTION A.—MATHEMATICS AND 
PHYSICAL SCIENCES. 


(Concluded from page 447.) 


PossIBLy due, to some extent, to the inclusion of 
the new Subsection AG, covering technical 
physics, the papers and discussions of engineering 
interest in other sections were Jess numerous than 
has been the case at some previous meetings. We 
propose, however, to complete our account of the 
Aberdeen Meeting with a brief reference to a few 
items in the programme of Section A and some other 
Sections. 
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THE IONOSPHERE. 

In Section A, on Thursday, September 6, there 
was a discussion on the ionosphere, introduced by 
Professor E. V. Appleton, F.R.S., and contributed to 
by Professor A. E. Kennelly, Mr. J. A. Ratcliffe, 
and Mr. R. Naismith. In the course of his intro- 
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Spreciric HEATs OF GASES. 


Professor R. H. Fowler, O.B.E., F.R.S., and 
Mr. G. B. B. M. Sutherland read a paper on the 
specific heats of simple gases at high temperatures. 
In this it was pointed out that when, some seven or 
eight years ago, analysis of the quantum states of 


ductory remarks Professor Appleton said that the | simple molecules had advanced sufficiently t» be 
ionosphere was divided into two main parts, one, | applied with confidence to the calculation of the 
Region E, at a height of 100 km., and the other, | specific heats of the simple gases, it was found that 
Region F, at 230 km. and above. In both regions | the accepted values at high temperatures were in 
the ionisation was replenished daily at a rate depen- | striking disagreement with the theory. The dis- 
dent upon solar altitude and decreased steadily | agreement began to make itself felt, in the case of 
during the night. The diurnal and seasonal varia- | oxygen and nitrogen, for instance, just above room 
tions could be explained by assuming solar ultra- temperatures. The discrepancy has since been 
violet light to be the ionising agency and the recom- | studied, firstly, by re-examining the specific heats 
bination of electrons and ions as the dissipative by new methods to see if they could be brought 
influence. into agreement with theory, and secondly, with the 

A number of irregular features had been noted, | object of ascertaining the meaning of the older 
among them being the formation of a thin| measurements, which could not be dismissed as 
reflecting sheet of ionisation about the height of | merely erroneous. The discrepancy between theory 
Region E. The maximum ionisation content in| and the older observations had, however, been 
Region F was often found to increase during the | shown to be due to the very slow interchange of 
night, and very occasionally there were found sub- | vibrational energy in rather rigid molecules, such 
sidiary regions of ionisation between Regions E | as those of oxygen and nitrogen, with the trans- 
and F and also above the main Region F. | ational and rotational energy. 


In Mr. Naismith’s contribution, which was devoted | 
to the polar ionosphere, he said it had been shown | 
by Appleton that the main ionising agency for the | 
E and F regions of the ionosphere in temperate 
latitudes was the ultra-violet light from the sun. 
It had been suggested by Chapman that charged 
particles emitted from the sun might produce ionisa- 
tion in the upper atmosphere, and the phenomenon 
of the aurora appeared to confirm that theory. 
Observations made by the British Wireless Expedi- 
tion during the second International Polar Year 
were examined with regard to these two theories ; 
the first theory with reference to the whole year’s 
observations, but more particularly under the 
special condition existing in the polar regions in 
the winter, when no ultra-violet light from the sun 
was reaching the earth, and in the summer during 
the period of the midnight sun. The maximum 
ionisation effects of charged particles would be 
expected to occur in northern latitudes, and this 
theory was examined with reference to the year’s 
observations, but more particularly during periods 
of magnetic disturbance. Mr. Naismith concluded 
by remarking that there was at present no unani- 
mity of opinion on the relative importance of these 
two influences, but the present series of observations 
appeared to indicate that both were necessary. 


Tue Structure oF ALLoys. 


On Friday, September 7, a discussion on the 
structure of alloys was introduced by Professor 
W. L. Bragg, O.B.E., F.R.S. Alloys, he said, 
might be defined by two characteristics, the first 
of which was the arrangement of the positions 
occupied by the metal atoms. A different geometri- 
cal pattern of the atomic sites characterised each 
phase of the alloy system and was the essential 
feature that remained constant in a single-phase 
region, although the composition of the phase 
might vary over a wide range. The second charac- 
teristic was the distribution of the atoms of each 
kind in a binary or more complex alloy amongst 
the phase sites. This distribution varied as the 
composition varied and might often be altered by 
thermal treatment, although the phase remained 
the same. Recent development had indicated 
the possibility of discovering an adequate theoretical 
basis for the explanation of both characteristics ; 
the first depended upon the interaction between 
metal atoms and free electrons and the second 
upon the relative potential energies of the ordered 
and disordered distribution of atoms amongst 
the sites. 

In a contribution entitled “‘ A Theory of Plasticity 





| in Crystals,” Professor G. I. Taylor, F.R.S., said that 
|the most remarkable features of plastic distortion 
Mr. J. M. Stagg dealt with the British Polar Year|in many metallic crystals were its geometrical 
Expedition to Fort Rae, in North-west Canada, | nature and the rapid increase with increasing plastic 
from 1932-33. He said that through the thirteen | strain in the stress necessary for plastic flow. A 
months ending on August 31, 1933, upwards of forty theory was developed which accounted for both 
countries co-operated in a world-wide organisation | these phenomena as consequences of the production 
for intensive observations in meteorology and such | and subsequent migration, under the influence of 
allied fields of investigation as terrestrial magnetism, | molecular agitation, of a special type of singularity 
aurore, and atmospheric electricity. During this/in the structure to which the name “ dislocation ”’ 
period probably over sixty special stations and|was given. Professor Taylor gave reasons for the 
expeditions, many of them in high northern latitudes, | belief that dislocations could migrate through the 
participated in the general programme. As part | crystal at a temperature far lower than that neces- 
of Great Britain's share in this International Polar | sary for the interchanges which occur when a metal 
Year, an expedition of six men was sent to re-occupy |is annealed or when an alloy changes from one 
the station at Fort Rae, on the Great Slave Lake, | phase to another. In a perfect crystal structure a 
held half a century before by the First Polar Year | single dislocation might migrate freely, but the 
party. presence of other dislocations, each surrounded by a 
The objects of the expedition included the | field of elastic stress, would prevent the free migration 
collection of observations of the main meteorological | of dislocations unless the shear stress externally 
elements, procuring continuous records of variations | applied was greater than that due to the integrated 
in the earth’s magnetic field, and gathering informa- | effect of all neighbouring dislocations. The stress 
tion on auroral phenomena. Photographs of! necessary for plastic strain, now considered to be 
aurore from two base stations, so that their position | due to migrating dislocations, therefore depended 
in space could be determined, were specially desired. | upon the number of dislocations. A relationship 
To obtain these involved the provision of means | was found between plastic strain and the number 
for continuous communication over a distance of | of dislocations, so that the plastic stress-strain 
25 km. separating the main base and the sub- | relationship could be deduced theoretically. 
station. Actually 4,700 simultaneous pairs of| Mr. A. J. Bradley dealt with atomic arrangement 
photographs were taken, and of these it was thought in alloys. He said the application of X-ray 
that 75 per cent. would be suitable for measure-| analysis to the study of alloys had yielded much 
ment. | information which was not obtainable in other ways. 


THe British Potar YEAR EXPEDITION. 


The reduction of the data brought home by | The problem of differentiating between alloy phases 
the expedition was now in an advanced stage of and of determining phase boundaries had become 
preparation, but adequate discussion and co-ordina-| much simpler, while in many cases X-ray work 
tion with the data for the other Polar Year stations | had shown the presence of phases difficult to identify 
would occupy several years. 


by other methods. Each phase had a characteristic 
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structure which, in its salient features, was the 
same for all alloys belonging to the phase, but a 
more detailed study showed that there were con- 
tinuous structural changes on varying either com- 
position or temperature. Recent improvement in 
technique had made it possible to follow the changes 
in lattice dimensions with an error of only one part 
in 50,000. Detailed changes in atomic arrangement, 
such as the formation of super-lattices, might be 
followed quantitatively by means of X-ray intensity 
measurements. The results of all such investiga- 
tions were found to fit in with the data obtained 
from measurements of magnetism, electrical conduc- 
tivity and other physical properties. 





Heavy HypRocen. 


The morning of Monday, September 10, was | 
devoted to a joint discussion, with Section B- 
Chemistry, on the preparation and properties of | 
heavy hydrogen, introduced by Professor E. K. 
Rideal, M.B.E., F.R.S. Dr. A. Farkas referred, 
in the course of his remarks, to a micro-method 
based on the different thermal conductivities of 
light hydrogen and heavy hydrogen, by which it 
was possible to estimate the relative amounts of 
the molecular species H,, HD and D, and of their 
ortho- and para-modifications in 2 or 3 « 10°* c.c. 
of gas. Mr. H. W. Melville dealt with the bearing 
of heavy hydrogen on problems in chemical kinetics 
in gaseous systems, and Mr. G. B. B. M. Sutherland 
referred to the importance of heavy hydrogen in 
molecular physics. One of the outstanding prob- 
lems in molecular physics, he said, was that of 
determining the exact nature of the force field that 
existed between the various atoms of a polyatomic | 
molecule. It might be approached in two ways: | 
From our knowledge of the electronic structure 
of the separate atoms, we might, by using the 
methods of quantum mechanics, attempt to compute 
the interatomic force field. The mathematical 
difficulties were, however, so great that the method 
was limited to a very few of the simplest molecules. 
Alternatively, we might relate the constants deter- 
mining the force field to the fundamental vibration 
frequencies of the molecule as determined from 
infra-red and Raman spectra. It happened, 
however, that, in general, there were more arbitrary 
constants in the potential function than there 
were frequencies by which to determine them, 
so that it was necessary to make some special 
assumption regarding the nature of the force field 
in order to reduce the number of arbitrary constants 
to less than, or equal to, the number of fundamental 
frequencies. The importance of the new isotope 
lay in the fact that, for molecules containing hydro- 
gen, we could replace a hydrogen atom by a diplogen 
one and so obtain a new set of frequencies which 
were still related to the same set of force constants. 
It was therefore possible to obtain the force con- 
stants in the most general type of potential function 
without making those specific and rather doubtful 
assumptions which had hitherto been necessary. 
The structure of water and of ice had long been a 
matter of controversy in molecular physics. The 
advent of heavy water, with its characteristically 
different physical properties, should prove to be a 





- 





touchstone whereby any theory of the structure of 
ordinary water aad ice might stand or fall, since any 
complete theory of the structure of ordinary water 
should enable one to predict the properties of heavy 
water. 
SECTION C.—GEOLOGY. 
UNDERGROUND WaTER Supp ty. 

On Monday, September 10, a discussion on under- 

ground water supply was held in the Geological 


Section. 
Boulton, who dealt first with quantitative estimates 


of underground supplies, and indicated the methods 
The | refrigeration, describing the methods and applica- 


by which such estimates might be made. 


| 


| 
| 


| 


| 


|the Preservation of Fish as Food.” 
It was introduced by Professor W. S. | referred briefly to the problems arising in dry-salt 
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investigation along some of the lines he had indicated 
by encouraging individuals or groups to collect and 
record data and, where possible, to interpret and 
publish the results. He inquired also if this were 
the time to form a committee with objects ancillary 
to, but distinct from, those of the recently-formed 
Committee on Inland Water Survey, with the duty 
of collecting data and publishing it. The idea, 
he added, was not altogether novel, for a committee 
on underground water was formed in 1875 by the 
Geological Section of the British Association, and 
until 1895 this committee published most useful 
work in the annual reports. It might well be that 
opportunities were now more favourable, and that 
the need for this work was more urgent than it was 
me forty years ago. 

Professor P. G. H. Boswell, O.B.E., F.R.S., said 
he wished to emphasise the necessity for a national 
survey of water resources, including the systematic 
recording of underground water levels and flow from 
springs. The need for a survey and the proper 
recording of both underground and overground 
supplies had been repeatedly urged; it had been 
as recently as last year by the Inland Water Survey 


| Committee of the British Association, and was the 


raison d’étre of a deputation from the Association 
and the Institution of Civil Engineers to the Ministry 
of Health in July of this year (see page 336, ante). 
For such a survey of possible underground resources 


to be effective, it was imperative that there should | 


be a compulsory registration of all wells and bore- 
holes of more than 100 ft. in depth. In addition 
to the data which Professor Boulton regarded as 
essential to the proper understanding of the problem, 
Professor Boswell thought records should be kept 
of the depression of water level in each borehole in 
various rock formations in relation to the amounts 
of water pumped. Among the many practical 
questions on which the suggested survey would 
throw light were the serious and persistent fall of 
underground water level and the consideration of 
the most effective and least expensive methods of 
dealing with local shortage of supplies resulting 
from drought conditions. 

Professor W. G. Fearnsides, F.R.S., referred to 
the underground water problem as it affected the 
industrial regions of West Yorkshire and the South 
East Pennine area. He stressed the importance of 
joints in the carboniferous and older rocks for water 
storage within the formation, and also for conducting 
unfiltered water to particular borings shafts, and 
wells. The influence of rock composition and 
texture, more especially the inter-grain porosity, on 
the water-bearing properties of the newer geological 
formations was noted, and reference made to the 
distribution of geological structures and their 
effects upon the disposition of wells and trouble- 
some waters in the mines of the exposed coalfield 
area. Professor Fearnsides also referred to the 
special precautions taken when sinking shafts 
through the magnesian limestone and trias which 
lie above the coal measures in the concealed portion 
of the field now being developed. The composition 
of the water obtained from certain of the Bunter 
wells of the Midlands, more particularly those which 
must be increasingly exploited as the Doncaster 
coalfield and its industries expand, was also dis- 
cussed. 


SECTION I.—PHYSIOLOGY. 
Foop PRESERVATION. 


A symposium on food preservation was held in 
the Physiological Section on Tuesday, September 11, 
the first item being a paper by Messrs. A. Lumley 
and J. Piequé entitled “Some Problems Arising in 
The authors 


curing, wet-salt curing or pickling, and smoke 
curing and also canning, but dealt more fully with 


urgent need, at present, he said, was the hydro-| tions, and considering the possibilities of the latter 


geological study of formational or tectonic unit-| from a commercial standpoint. 
areas and the collection and correlation of available |G. A. Reay, and E. C. 
The ideal plan might be for | dealing with the effects of temperature on the post- 


, : 
| mortem changes in muscle proteins. 


data in such areas. 
a central or Government Department of Hydrology, 


Drs. T. Moran, 
Smith presented a paper 


They pointed 


including hydro-geology, to undertake the work, | out that control of temperature was probably the 
or, alternatively, a special branch of the Geological | most powerful weapon available in the technology 
Survey. The question he wished to raise was| of food preservation, stating that with regard to 








whether anything could be done to stimulate ' spoilage by micro-organisms this was a common- | continuation schools for persons up to the age of 
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place, but, in the matter of the maintenance of the 
fresh quality of the material, the effects due to 
temperature of storage were more subtle. Recent 
research on meat and fish had, however, led to a 
much clearer understanding of the changes in 
appearance, tenderness, texture and flavour which 
these foods underwent during storage at different 
temperatures. Many of the changes that took 
place could be related to alteration in the state of 
the proteins. The paper gave a brief account of 
the nature of the proteins in muscle and their 
solubility relations under different conditions, and 
the results were discussed in relation to the funda- 
mental problem of the life-death change, as well as 
the practical problems of the successful chilling, 
freezing, curing and storage of dead animal tissues. 

Drs. F. Kidd and C. West dealt with the storage 
and transport of fresh fruits, discussing the problems 
arising in connection with wastage, the types of 
disease causing wastage and some of the recent 
advances in the study of their origin, development 
and control. In connection with the control of 
temperature and other conditions in bulk storage, 
the economic compulsion towards larger and larger 
units and closer packing was referred to, and the 
biological necessity for even conditions of tempera- 
ture and ventilation throughout was mentioned. 
Problems connected with the growth, maturity and 
senescence of fruits were discussed, and recent ad- 
vances in the analysis of the ontogenetic sequence 
in terms of respiratory activity and molecular 
components of the system were described in the 
case of the apple. The factors affecting the rate and 
character of this sequence after the fruit is gathered 
were explained, and reference was made to the 
successful application of recent discoveries to com- 
mercial storage practice in obtaining longer storage 
life and better quality. The remainder of the paper 
was devoted to gas storage, the control of the com- 
position of the storage atmosphere and the pro 
vision of a fruit store with “ lungs.” 

The only other paper in this symposium to which 
we can refer is one by Drs. C. H. Lea and J. A. 
Lovern dealing with certain aspects of the bio- 
chemistry of animal fats. In this it was pointed out 
that the development of an unpleasant odour or 
flavour in the fat frequently determined the storage 
life of a foodstuff. Keeping quality in a fat, it was 
pointed out, was determined by its composition and 
storage environment. The factors influencing com- 
position had been studied with particular reference 
to fish oils, and the type of fat deposited was shown 
to depend upon the diet, the environment (salt or 
fresh water), and sometimes on the species. In the 
species studied, the mobilisation of depot fat appeared 
to be a non-selective process, but fat was selectively 
transferred to the developing gonads. Recent 
work had led to a clearer distinction between the 
parts played by the action of tissue enzymes, by 
micro-organisms, by atmospheric oxidation and by 
the absorption of foreign odours in promoting 
deterioration of fats. Low temperatures, reduced 
atmospheric humidity, and the presence of carbon 
dioxide had been found to retard the tainting of 
fats by micro-organisms. Oxidation, the authors 
stated, could be followed quantitatively by the 
determination of peroxide oxygen or of aldehyde 
oxidation products, the former method also serving 
as the basis of a method of estimating susceptibility. 
The oxidation of fats, it was stated, was accelerated 
by light and retarded by antioxidants. 


SECTION L.—EDUCATIONAL SCIENCE. 


TECHNICAL EpUCATION AND InpusTRIAL REcRUIT- 
MENT. 


A joint session of the Educational Science Section 
and Department F* (Industrial Co-Operation) was 
held on Tuesday, September 11, to consider the 
planning of a national policy of technical education 
and industrial recruitment. Several papers were 
presented and numerous authorities contributed 
to the discussion, but we must confine our reference 
to two of the papers read at this session. One of 
these, by Mr. J. W. Bispham, was entitled “ An 
Administrative View,” and it suggested that the 
adoption of a system of half-time compulsory day 
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18 would be more convenient to industry than the 


method of the Education Act, 1918, which required, 
in effect, only about 8 hours per week of school 
attendance. The setting up of these schools, Mr. 
Bispham said, could be undertaken progressively 
over several years and would not be in substitution 
for, but additional to, the raising of the school- 
leaving age to 15 at an appropriate time. The two 
projects, he suggested, could be combined with a 
large consequent reduction in both juvenile and 
adult unemployment. Industry also required 
trained recruits from a planned system of schools 
which would include junior technical and senior 
technical schools in addition to the better-known 
system of secondary schools and university courses. 
The ideal planning of technical courses pre-supposed 
an exploration, by those responsible for education, 
of local industries, the formation of advisory com- 
mittees, and a full and effective liaison between 
those representing education and those representing 
industry. Lack of such liaison in the past, the 
author stated, had led to much waste of effort 
and to regrettable ignorance on each side of the 
resources available on the other. 

The other paper, by Mr. A. P. M. Fleming, C.B.E., 
dealt with the problem of technical education in 
connection with a large centralised industry. The 
planning of a policy of technical education whereby 
the demand and supply were qualitatively and 
quantitatively correlated, Mr. Fleming said, in- 
volved a consideration of economic and social 
conditions which, at the present time, were in a 
state of flux. In these circumstances, it was 
necessary to consider the matter from fundamental 
principles. An ideal system of co-ordinating the 
demand and supply of technical workers in industry 
would take into account such factors as numerical 
requirements of every type of worker, changes in 
the types of production, and variations in forms of 
industrial organisation likely to affect the numbers 
and types of personnel, international policies in 
regard to shortening hours of labour, the introduc- 
tion of entirely new forms of industry, and con- 
siderations such as alteration of school-leaving age, 
age of retirement, &c. If these conditions could be 
evaluated accurately it might be possible to assess 
in advance the number and types of technical 
workers required and to plan their pre-industrial 
education, technical training and practical experi- 
ence. The difficulties of such planning, the author 
said, were obvious, and at best it was only possible 
to discern the general trend of industrial require- 
ments and be sensitive to variations in demand and 
supply which could never be completely synchronous. 
The paper showed how a large engineering organisa- 
tion representative of every type of industrial and 
commercial activity, including research, technical 
design, production, sales and finance, attempted, 
with the co-operation of the educational institutions, 
to effect a planned system of co-ordinating demand 
and supply, having in mind the influence of the 
trend of development in types of engineering plant 
and apparatus, types and methods of production, 
and markets for both well-established and entirely 
new engineering products. 

It is intended to hold next year’s meeting of the 
British Association at Norwich from September 
4 to ll. 








CENTENARY OF AN ENGINEERING FirmM.—The firm of 
Messrs. George Cohen, Sons and Company, Limited, 
600, Commercial-road, London, E.14, was founded in 
1834, and to mark the attainment of its centenary a 
handsomely produced illustrated volume has _ been 
published. This contains portraits of past and present 
directors and of present departmental managers, staff, 
and officials of the firm, and reviews of the past and 
present activities of the Company. In the chapter on 
““Some Achievements,” are given particulars of the 
breaking up, after the war, of 500,000 tons of miscella- 
neous loaded ammunition, comprising 100 million 
individual items, the disposal of vast quantities of surplus 
war material and plant, and the demolition of the “ Big 
Wheel’ at Earl’s Court. Another chapter is devoted 
to the firm’s present activities and this contains a detailed 
account of the machinery department of the Company, 
which deals with machine tools, power presses, sheet- 
metal working machines, electric motors, boilers, engines, 
cranes, locomotives, contractors’ plant, &c. In the 
final chapter are given data regarding Messrs. Cohen's 
associated companies. The book, which is well printed 
and thoroughly well turned out in every way, has been 
compiled, written and designed by Mr. C. E. G. Nye, 
Mr. F. L. Levy, and others connected with the firm anc 
its associated concerns. 


THE NATIONAL PHYSICAL 
LABORATORY. 


(Concluded from page 586). 
Rapio DEPARTMENT. 


Ionosphere. Short-Wave Propagation.—The newly- 
formed Radio Department, of which Mr. R. A 
Watson Watt is Superintendent, now includes 
within the organisation of the National Physical 
Laboratory the former Radio Research Station at 
Slough, with regard to which one or two particulars 
‘may be of interest. The Station is situated, by 
| permission of H.M. Admiralty, in the grounds of 
the Admiralty Compass Observatory at Ditton 
Park. The buildings comprise a number of wooden 
huts well spaced over a total area of about 100 acres, 
the object being to provide open field conditions for 
each investigation with freedom from external 
interference and field distortion, and from mutual 
interaction among the aerial systems and oscillatory 
circuits of different experiments. A direction- 
finding substation is installed at Sunnymeads on a 
|Site free from large ‘‘ permanent error” about half 
a mile from the main station. The Department 
controls another substation at Leuchars, near 
St. Andrews, which is principally used for investiga- 
tions on atmospherics. A direct telephone con- 
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nection between Leuchars and Slough facilitates 
the arrangement of technical work. 

The experiments now in progress, chiefly on 
behalf of the Radio Research Board, include an 
important investigation of the ionosphere in which 
close contact is maintained with Professor Appleton 
in London and with the Cavendish Laboratory at 
Cambridge. Recent work is concerned with the 
return from the ionosphere of test signals impinging 
}at substantially vertical incidence, and for this 
purpose an arrangement is employed in which 
cathode-ray oscillograph records of the results of 
pulse-signal emissions are photographed. Follow- 
ing the Appleton expedition in which ionospheric 
tests were made at the Auroral Observatory at 
Troms6, a similar technique is now in use at Slough, 


where the transmitter, emitting signal pulses of | 


about 0-2 millisec. duration, is only 100 m. from the 
|receiver. The signal ray received directly over 
the ground is made to serve as a basis of reference, 
on the cathode-ray oscillograph, for the delay in 
| the arrival of succeeding echoes from the ionosphere. 
The time intervals involved are of the order of 
0-7 millisecond for the first echo from the lower, or 
E, region, and 1-5 millisecond from the higher, or 
F, region. The use of the cathode-ray oscillograph 
equipment has been greatly facilitated by the use 
of synchronising methods of controlling the signal 
pulses. The tuning and operation of the trans- 
mitter are affected by remote control apparatus in 
an arrangement which has proved valuable in the 
determination of the curves relating equivalent 
path to frequency. In these curves the penetration 
of the lower ionisation region is clearly indicated by 
a discontinuity in the curve showing equivalent 
height of reflecting layer plotted against frequency. 
In the lower region the major source of day-time 
ionisation has been found to be ultra-violet light, 
but other causes are necessary to explain departures 
from the ordinary seasonal and diurnal ionisation 
values. Among such factors, thunder-storms are 
| prominent, and six months’ observations have re- 
vealed a striking correlation between the occurrence 
of high critical frequency and thunderstorms in 
| Britain. Free electrons have also been established 
as effective agents in both regions. Under some 
day-time conditions, more frequently in summer 
than in winter, the F region exhibits a composite 
structure characterised by a sort of ledge on its lower 


| side. An intermediate maximum of ionisation has 
also been observed at noon between the E and F 
| Tegions. While, therefore, the ionosphere may 
| still, from the standpoint of practical radio com- 
|munication, be regarded as divisible into the two 


| main regions designated E, and Fz, the detailed 
| structure includes the intermediate region Eg and the 
F, ledge, distributed approximately as in Fig. 37.* 
In connection with the emission of the short 
| duration pulse type of signal which is being mainly 
| utilised in the foregoing work on the ionosphere, it 
‘has been found necessary to introduce a special 
sub-modulator valve into the transmitter and to 
make some other minor improvements in the new 
transmitting plant installed at Teddington about 
|a yearago. The equipment has now been working 
| for over 1,000 hours of actual service time, with 
|generally most satisfactory results. The intro- 
| duction of the modifications mentioned above has 
|led, nevertheless, to a considerable increase in the 
power that can be radiated in pulse emissions. 

| An investigation of ultra-short wave technique 
}and measurement has been concerned with the 


| electrical constants of the earth’s surface and with 
| the constitution of the atmosphere at low altitudes. 
|The conductivity and dielectric constant of the 
| material of the earth’s surface can be determined, 
by an application of Fresnel’s equations, from 
measurement of its reflection coefficient for radiation 
incident at a known angle. Experiments with 
| wave-lengths of 150 cm. and 46 cm., the trans- 
|mitting and receiving aerials being horizontal and 
| in the same vertical plane, have shown that the 
| reflection coefficient of copper gauze is practically 
| unity, while that of bare or grass covered soil is 
labout 0-5. The bulk of the reflection probably 
| takes place at some little distance below the surface 
of the ground, so that a covering of grass has little 
|effect. As regards the influence of atmospheric 
constitution, short wave experiments have shown 
that the variation of air density with altitude 
| produces refraction in the sense that the paths of 
the waves between transmitter and receiver are 
curved concave to the earth’s surface, the radius 
of curvature under average atmospheric conditions 
being about six times the radius of the earth. 
Electrical Properties of Soil and Seawater.—A 
knowledge of the electrical properties of soil is of 
great value in assessing the utility of any site pro- 
posed for a wireless station, where it is obvious that 
the transmission and reception should be as efficient 
as possible. A laboratory method of measuring 
| electrical conductivity and dielectric constant has 
l|accordingly been used on samples of soil from 
| various depths, mainly down to 10 ft. but taken 
/in one instance from a depth of 300 ft. Tests with 
|radiation at wave-lengths ranging from 30 m. to 
| 3,000 m. have shown that while, at a frequency of 
100 ke. per second, a small proportion of the current 
|at the surface of the ground may penetrate to a 
depth of over 60 ft., at a frequency of 10,000 ke., 
| the current is practically confined to the top 10 ft. 
or 12 ft. The work on soil has recently been 
|extended to samples of sea-water, with which it 
appears that the part played by the dielectric 
| constant is negligible, within the frequency range 
| 1 ke, to 10,000 ke. per second, by comparison with 
| the effect of conductivity. 
| The electrical properties of soil or of liquids— 
| eG sea-water—under the influence of wireless 
| radiation at wave-lengths in the region of 1 m. are 
|at present being successfully determined by means 
of an arrangement embodying Lecher wires. The 
| Lecher wires are coupled to a source of oscillations 
of the desired frequency. A copper short-circuiting 
bridge is moved along the wires, nodes of potential 
being indicated by those positions of the bridge at 
which sudden changes occur in the anode current 
of the oscillator. The wave-length of the oscilla- 
tions in air is equal to twice the distance between 
two consecutive nodes. A box is placed around the 
wires so that its entrance coincides with a potential 
node. The reason for this adjustment is to eliminate 
the effect of that part of the line between the oscilla- 
tor and the box. The change in position of the 
nodes of potential beyond the box is observed as 
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* The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the 
illustrations from the Report included in this review. 
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the box is filled gradually with the soil or liquid 
under test. The nodes move rapidly at first, and 
then more slowly until a condition is reached under 
which further filling of the box brings about no 
further change. When this state is reached the 
wave-length in the medium within the box corre- 
sponding to the frequency of the oscillator can 
readily be determined from the position of the first 
node observed beyond the box and the number of 
nodes which were observed to move into the box 
during filling. The ratio of the distance between 
two consecutive nodes in air to that in the medium 
under test is sufficient to determine the dielectric 
constant and conductivity of the medium. 
Atmospherics. Direction Finding.—The substan- 
tial progress now being made in the study of the 
‘wave-form ” of atmospherics, i.e., of the electro- 


motive force released in an aperiodic aerial of 


appropriate time constants by the incidence of an 
atmospheric, has been facilitated by the steady 
improvement in the photographic quality of the 
images given by recent patterns of British-made 
cathode-ray oscillographs of the sealed-off, medium- 
voltage type. A film speed of 1 m. per second can 
now be used in normal experimental work, and the 
resolution of components having frequencies above 
10 ke. per second is now possible, and of great 
importance since it is now known that the mean 
duration of the individual elements of an atmos- 
pheric is of the order of 1 millisecond. The location 
of the places of origin of atmospherics is being 
investigated by experimental receptions conducted 
simultaneously at the Department's stations at 
Slough and at Leuchars. By the aid of the direct 
telephone line between these places, time marks 
are imposed at each station on films whereon 
simultaneous photographs are taken to register 
the direction of arrival of each important atmos- 
pheric. A marked improvement in the accuracy 
of the direction finding systems has been achieved 


by the adoption of magnetic deflection, in place of 


electric deflection, of the electron beam in the 
cathode-ray oscillographs whose indications are 
being photographed. Even so, errors persist in the 
directions of arrival of atmospherics as the result 
of the somewhat short base-line of 357 miles between 
Slough and Leuchars in relation to the distances 
from which atmospherics of large amplitude can be 
received and to the areas over which meteorological 
comparisons with the radio telegraphic data can be 
made. With the object of improving accuracy from 
this standpoint, a long-wave, spaced-aerial, visual 
direction finder to work on 10 ke. per second has 
been installed at each end of the base line in place 
of the closed coil systems previously in use. 

The experience thus, and in other ways, gained 
of the special merits of the cathode-ray oscillograph 
in direction finding has led to the production of 
several forms of this instrument for observations on 
signals.* A simple, robust pattern of oscillograph, 
in conjunction with a specially compact direction 
finder of limited range and fixed tuning, covering 
the band round 500 ke. per second normally occupied 
by ship stations, has been designed to prevent 
collisions in foggy weather at sea. Signals are 
received on two frame aerials about 3 ft. square, 
and amplified by two amplifiers of exactly identical 
electrical performance, a fact which is verified by 
simple routine tests. The output of the amplifiers 
is applied to the deflecting plates of the cathode-ray 
oscillograph, and the resultant movement of the 
spot on the fluorescent screen shows instantaneously 
the direction from which signals are coming. The 
device will give indications of signals from a large 
ship up to 10 miles away. Since it will give an 
indication on extremely short signals (as opposed to 
the normal “aural” direction-finder), it is only 
necessary for other (i.¢., transmitting) ships to 
send very short “ dots” which will hardly interfere 
with normal signal traffic. 

One further application of the oscillograph, which 
is of great interest and promises to be of considerable 
practical utility, should also be mentioned. The 
electron jet in a cathode-ray oscillograph is in effect 
a current-carrying conductor and therefore capable 
of deflection by the earth's magnetic field. Further, 
the jet can, by entering suitably disposed ‘‘ Faraday 


* Vide Applications of the Cathode-Ray Oscillograph 
in Radio Reasearch. 
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cylinders ”’ in the evacuated space, operate, through 
valves and relays, remote indicating devices. The 
combination of these two facts produces the cathode- 
ray compass, or deviation-indicator, as it may be 
described. A ship is set on a desired course, and 
the cathode-ray oscillograph tuned so that the 
electron jet (deflected by the earth’s field) impinges 
equally on two contiguous Faraday cylinders. The 
current entering the cylinders is equally divided, 
and causes a differential relay to assume a middle 
position, when a white light is lit. If the ship 
deviates from her course the jet is deflected, the 
balance is upset, and a red or green light is lit, 
showing the helmsman which correction to apply. 
An instantaneous indication can be obtained of a 
movement of as little as one minute of arc, though 
in practice, in the application described here, the 
sensitivity would be set considerably lower. Known 
methods of remote control apparatus can readily be 
incorporated to effect correction of the course. 

In concluding this account of the work of the 
Radio Department, reference may briefly be made 
to two researches bearing on the test work conducted 
on behalf of outside One concerns the 
properties of ferro-magnetic core materials. A sur- 
vey of existing knowledge in this matter has led to 
the conclusion that compositions of iron powder in 
a sufficiently fine state of subdivision have useful 
magnetic properties in radio-frequency application. 
A determination of the radio-frequency properties 
of specific types of such materials, with special 
reference to permeability and power factor, is 
accordingly being undertaken on behalf of the 
British Electrical and Allied Industries Research 
Association. 

The other investigation relates to the corrections 
necessary to ensure that radio receiving and trans- 
mitting equipment will operate with precision if 
it were manufactured in England, for example, for 
use in the tropics. With the present rapid develop- 
ment of highly selective superheterodyne receivers, 
it is becoming increasingly important that the fre- 
quency of transmitting stations shall not vary and 
also that the calibration of the oscillator used in 
the receiver shall remain unchanged. These pro- 
blems demand an ever-increasing constancy of 
circuit elements and the object of the investigation 
now in progress is to examine the way in which 
oscillatory circuits behave when they are heated. 
The coils or condensers under test are artificially 
heated by hot air and their inductance and capacity 
are measured by referring each specimen to a 
standard which is specially made and sealed up in 
a temperature-controlled room. With the apparatus 
in use at the laboratory temperature coefficients of 
less than one part in a million per degree Centigrade 
can be measured. 


bodies 





DIESEL-ELECTRIC POWER STATION 
AT ROME. 


THost of our readers who have recently visited Rome 
will be aware that an important manufacturing district 
has now been developed on the outskirts. As stated 
in ENGINEERING, vol. cxxvi, page 6 (1928), when a 
description was given of the plant, the very considerable 
demand for power for this district and for Rome itself 
is obtained from the extensive works on the Velino 
and Nera rivers, with their tributaries, located some 
50 miles north of the city. A stand-by station equipped 
with Diesel engines, and also with steam turbines, 
originally existed at S. Paulo, and this has now been 
replaced by the new Montemartini station, of which a 
photograph is reproduced in Fig. 5, page 622. A con- 
dition of the contract for the station was that a supply 
should be available within 60 seconds of the demand, | 
and this led to the selection of Diesel-engine driven sets. 
The whole installation was carried out by Messrs. 
Franco Tosi, of Legnano, who also supplied the Diesel 
units and steam turbines for the earlierstation. Various 
views of the engines are given in Figs. 1 to 4, 6 and 7, 
annexed and on pages 615 and 622. 

The plant consists of two 5,000 kW sets, each made 
up of a 10-cylinder single-acting two-stroke engine | 
coupled to an alternator generating three-phase current 
at a pressure between 8,000 volts and 8,800 volts, and 
a frequency between 42 cycles and 46 cycles per second. 
The normal frequency is 45 cycles per second at a} 
speed of 150 r.p.m., and the power factor is 0-8. The | 
sets are capable of developing 5,500 kW for a period 
of 3 hours, and 5,760 kW for a period of 15 minutes. | 
The alternators are of the open type and the rotors | 
The engines them- 
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selves represent a considerable improvement on earlier 
models both on account of their characteristics and 
certain constructional details relating to the use of the 
two-stroke cycle. The cylinder bore is 770 mm. 
(304, in.), and the piston stroke is 1,120 mm. (444 in.). 

A good idea of the general construction of the engines 
can be obtained from Figs. 2 to 4. It will be seen that 
the cylinders are a one-piece casting, with separate 
liners, and provided with side brackets resting on, 
and bolted to, the A frames. The latter in turn are 
bolted to the bedplate, which is also a one-piece casting 
and is heavily ribbed in the neighbourhood of the 
bearings. The cylinder block and bedplate are of 
cast iron, and the A frames of cast steel. The slipper 


guides are bolted between each pair of A frames, as 
The 


shown in Fig. 4. whole structure is relieved 









aN 








1) 
: 
















ttt ty 
=) 


y 


ddd 


SS 


ip) 


ZZ 


Wbhbbbldlda 


ZZ 
ZZ 


~Posccccrccars D 


‘te 
4 
1 


























J g 
(4491.8, 7 “ENGINEERING” 





from tension stresses set up by the gas pressure by 
through bolts extending from the top of the cylinder 
block to the base plate, these bolts being located on 
the centre line of the A frames as shown in Figs. 2 
and 3. A special metal, highly resistant to wear, is 
employed for the cylinder liners, this metal being used 
in all Tosi Diesel engines. Special means are taken to 
ensure effective circulation of the cooling water in the 
jackets. It will be observed from Figs. 2 and 4 
that the liner is formed with an inner and outer sleeve, 
the inner sleeve being held at the top in the usual 
way and extending the whole length of the cylinder 
with an expansion joint at the bottom, and the outer 
sleeve extending a short distance above and below the 
exhaust and inlet ports, with a joint on each side of 
the ports. This sleeve is relieved throughout its 
circumference by vertical slots, as shown to the right 
in Fig. 2. The two sleeves are joined by a series of 
webs of helicoidal form, the water circulating through 
the spaces between the webs with a spiral motion. The 
webs not only direct the water in the required path, 
but add considerably to the cooling surface. The 
cooling of the webs between the discharge and scavenge 
ports has received particular attention. The water 
circulates through the passages at high speed, with the 
result that very effective cooling is ensured and the 
formation of deposits prevented. 

As shown in Figs. 2 and 4, the cylinder covers are 
formed in two parts, the lower portion in contact with 
the hot gases being free to expand independently of 
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mentioned, these valves opening when the pressure in 
the cylinder falls below that in the collector. The 
employment of five double-acting pumps ensures a 
regular influx of air into the collector, with an absence 
of appreciable pressure fluctuations, resulting in effec- 
tive and uniform scavenging of the cylinders. 

The injection of fuel into the cylinders is effected 
by compressed air supplied by a three-stage compressor 
mounted in line with the cylinders and driven from the 
main crankshaft. Sections through the compressor 
are given in Figs. 1 and 2. It will be seen that it is 
of the usual type, with the low-pressure stage in the 
middle, the intermediate pressure stage below, and the 
high pressure stage at the top. There is an intercooler 
between each stage and a cooler on the outlet side. 
The main engine injectors are of the closed type without 
a stuffing box. The engine is started by compressed 
air, controlled from the central panel visible in Fig. 5. 
This panel is also provided with apparatus for regu- 
lating the fuel pumps and controlling the water circu- 
lation and lubricating oil valves. To ensure that the 
set can be started up in the shortest possible time, an 
uninterrupted circulation is provided through the fuel 
system, eliminating any danger of air bubbles being 
formed in the system when the engine is at rest. 

The various auxiliaries, other than those attached 
to the main engines, are arranged in such a way that 
a clear space is left for the addition of a third duplicate 
set should this at any time prove necessary. The 
auxiliary plant includes three electrically-driven centri- 
fugal pumps for the cooling water circulation, each 
pump being of the vertical-shaft type and having a 
capacity of 650 cub. m. per hour. The pumps are 
driven by 80-h.p. motors at a speed of 1,500 r.p.m. 
Three electrically-driven reciprocating pumps are 
installed for the lubricating oil service. Each pump 
is driven at 120 r.p.m., being coupled through gearing 
to a 30-h.p. electric motor running at 1,500 r.p.m 
There are two lubricating oil storage tanks, each having 
a capacity of 15 cub. m., and two separation tanks with 
a capacity of 10 m.each. The oil is passed through two 
centrifugal purifiers having a'capacity of 1,500 litres per 
hour, each purifier being electrically driven, and being 
provided with electric heaters. The fuel service tanks 
are also fitted with electric heaters, and the station is 
fitted with three closed-type centrifugal purifiers for 
this service, each having a capacity of 2,500 litres per 
hour. 








THE LATE PROFESSOR CARL 
VON LINDE. 


We regret to record the death of Professor Carl von 
Linde, who died at Munich on Friday, November 16, 
at the advanced age of 93. He was a pioneer in the 
science and technology of refrigeration, and, though 
he had not been actively connected with the commercial 
development of the processes which bear his name for 
some time, he had until quite recently kept in close 
touch with the latest progress in this field. 

Carl von Linde was born at Bernsdorf, Ober-Franken, 
on June 11, 1842, and received his technical education 
at the University of Zurich, where he studied as an 
engineer. He was then for a time in the employ- 
ment of Borsig A.-G., Berlin, but became associate 
Professor of Applied Mechanics at the Technische- 
hochschule Munich in 1868. Four years later he was 
appointed to the full professorship in the same subject, 
having in the meantime begun his pioneer studies on 
refrigeration from the thermodynamic point of view. 
It may be recalled that the first machines used for 
the mechanical production of cold operated by creating 
a vacuum above the refrigerant, so that it boiled at a 
temperature sufficiently low to produce the desired 
results. These were followed by compression machines, 
in which air, and afterwards sulphuric ether, were 
employed as refrigerants. Linde showed that the 
performance of such machines more nearly reached 
the theoretic maximum efficiency than did any other 
type, and after tests with methylic ether built his 
first ammonia compressor in 1873. The convenient 
range of pressure of ammonia and the comparatively 
small bulk of the machine quickly made it popular, 
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Refrigeration, in Munich, and was for many years its 
director, while in 1895 he discovered a method for 
the production of liquid air, which was interesting 
from the fact that no preliminary cooling was used. 
Starting with everything at atmospheric temperature, 
and basing his experiment on that of Kelvin and Joule, 


a porous plug, he caused air to flow through a pipe 
and to escape through a constricted orifice. The air, 
which was slightly cooled by this treatment, was 
passed back through a second pipe, which surrounded 


reached the orifice at a lower temperature than that 
of the atmosphere and was further cooled on expansion. 
The temperature of the air at the point of escape was 
therefore rapidly reduced below its critical temperature 
and it was thus caused to liquefy. Included in the 


apparatus could be used for separating oxygen from 
nitrogen in the atmosphere. 

This was carried a stage further in 1902 by the 
invention of an apparatus in which liquid air was 
allowed to evaporate in such a way that the more 
volatile nitrogen was given off first and was permitted 
to escape. By this method a gas containing some 
50 per cent. or 60 per cent. of oxygen was obtained. 
Linde also invented a process for the production of 
liquid coal gas in 1909, and as recently as 1925 had 
succeeded by refrigeration in breaking down coke-oven 
gas into methane, carbonic oxide and nitrogen. During 


much occupied with the production of artificial nitrates 
and also manufactured Oxyliquit, an explosive which 
he had invented. 

Professor von Linde retired from the chairmanship 
of his company as long ago as 1891, in order to resume 
his studies at the Munich Technical High School, 
where he occupied the chair of Applied Chemistry 
until shortly before his death. He held the rank of 
Geheimrat and was also a member of the Second 
Class of the Order of the Red Eagle and of the Royal 
Bavarian Academy of Sciences. He had contributed 
much to the literature of the subject, his most com- 
pendious work being his ‘ Kalteerzeugsmaschine 
Lexikon der gesamten Technik.” 








THE LATE MR. J. H. P. BRADFORD. 


WE note with regret the death, after a short illness, 
of Mr. John Howard Penny Bradford, at his home at 
Beaconsfield, Bucks, on November 5. Mr. Bradford, 
who was for eleven years on the civil-engineering staff 
of the Bombay, Baroda and Central India Railway, 


education at Craigmore College, Bristol, and at Wycliffe 
College, Stonehouse, Gloucestershire. Following four 
years of engineering study at 
London, he became, in 1904, assistant engineer to 
Messrs. J. Dingle and Son, who were then engaged on 
several large water and sewerage schemes in Lancashire 
and Cornwall. 

In the course of the succeeding two 
Mr. Bradford was employed on the preparation of 
plans and designs for submitting Torpoint water 
scheme to Parliament, and on work of a similar nature. 
In 1906, he was appointed assistant engineer on the 
Bombay, Baroda and Central India Railway, and was 
posted to the Agra sub-division, where he was engaged 
on the maintenance of 175 miles of metre-gauge line 
and the remodelling of Rewaree Junction. 


years, 


division of the railway and a few months later to the 
Jaipore sub-division. Mr. Bradford was promoted to 


independent Sirsa sub-division in 1908, and continued 
in this capacity until 1911. In addition to the main- 
tenance of 210 miles of metre-gauge track, he supervised 
the construction of a masonry reservoir 150 ft. in 


stations. 

In 1912, Mr. Bradford was appointed acting executive 
engineer at Kotah, and had charge of 350 miles of 
broad-gauge line, the construction of extensions to the 





while it had the advantage that its thermodynamic 
cycle was closer to that of Carnot than those using 
the other substances that had been employed up to 
this time. In fact, there can be no doubt, as Sir Alfred 
Ewing has pointed out, that the ammonia compressor 
machine stands easily first in ratio of refrigerating 
effect to power expended in producing it. It is not 
surprising, therefore, that it was soon being successfully 
developed not only in Germany, by Linde’s Eismas- 
chinen A.-G., Wiesbaden, but in this country by 
Messrs. The Linde British Refrigeration Company, 
Limited, and in other parts of Europe. It was followed 
in 1880 by a machine using carbon dioxide and this 
has also received considerable application, especially 
on board ship. i 

In 1891 Linde founded the Research Institute for 








Gaugapur engine sheds, the building of a masonry dam 
across the Alnia River, and the excavating in rock of 
the 25-ft. diameter wells from 60 ft. to 70 ft. deep. 
In May, 1916, while on leave in England, he was 


promoted to the rank of executive engineer, but | 


resigned in January, 1917, owing to ill-health. In| 
1919, Mr. Bradford joined the firm of Messrs. John | 
Taylor and Sons, and was appointed resident engineer 
on the Tilehurst drainage works, Reading. In 1921 he | 
became resident engineer, under the same firm, on | 
the Cheddar drainage works of the Bristol water- | 
supply undertaking, and continued to serve in this 
capacity for several years. Mr. Bradford, who was 


a former student member of the Institution of Civil 
Engineers, became an associate member on March 5, 
1907, and a full member on March 4, 1924. 


| 


in which compressed air was allowed to escape through | 


the first, the result being that after the apparatus | 
had been working for some time the unexpanded air | 


patent covering this process was a claim that the | 


the Great War the company bearing his name was | 


was born on March 30, 1881, and received his general | 


University College, | 


In the | 
following year he was transferred to the Sirsa sub- | 


the position of assistant engineer-in-chief of the new | 


diameter and the remodelling of Hissar and Bhatruda | 


| 64, Victoria-street, S.W.1. 
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THE LATE SIR R. W. PERKS, 

BART. 

WE regret to record the death of Sir Robert Perks, 
| Bart., which occurred at Kensington, on Friday, 
November 30, at the age of 85. 

Robert William Perks, who will probably best be 
remembered in engineering circles for his connection 
with the electrification of the Metropolitan District 
| Railway, London, was born at Kensington, on April 24, 
| 1849, and was educated at the New Kingswood School, 
Bath, and at King’s College, London. He graduated 
at London University and, after qualifying as a solicitor, 
|joined Sir Henry Fowler (afterwards Lord Wolver- 
| hampton) in establishing the firm of Fowler, Perks 
jand Company. This concern specialised in railway 
jand Parliamentary work, so that Perks was soon 
brought into relationship with a number of engineers 
and became associated with the construction of the 
| Barry Docks, Manchester Ship Canal and other similar 
| projects, both at home and abroad, first with Mr. T. A. 
| and then with Mr. C. H. Walker, with whom he remained 
until 1912. 

In the meantime he had become chairman of the 
| Metropolitan District Railway in 1902, and during the 
| four years in which he held this position, had to decide 
|important questions of policy in connection with the 
| eopetennention of the line and to play his part in the 
|long drawn-out arbitration which took place on the 
| 


question whether the direct-current or alternating- 
current system should be employed. This arbitration, 
as is well known, resulted in the adoption of the former 
lof these systems using the fourth-rail method of 
collection and a comparatively low operating pressure. 
The conversion from steam operation was completed 
in July, 1905. After leaving the firm of Messrs. C. H. 
Walker and Company in 1912, he joined the under- 
| taking of Messrs. Macarthur, Perks and Company, of 
| Ottawa and New York, and became interested in the 
|Georgian Bay Ship Canal project for providing a 
waterway for large ships between the Atlantic and the 
| Great Lakes of Canada. 

| He was an outstanding figure in Methodism, and sat 
in Parliament as a Liberal from 1892 until 1910, 
retiring because he objected to Mr. Lloyd George’s 
| financial proposals. He was created a baronet in 1908, 
and had been an Associate of the Institution of Civil 
Engineers since 1878. 





LETTER TO THE EDITOR. 


THE BERGIUS HYDROGENATION 
PROCESS. 


To the Editor of ENGINEERING. 








Str,—In your issue of November 23, you commence 
reproducing a paper by Mr. A. T. Barber and 
Mr. A. H. Taylor on “‘ High Pressure Plant for Experi- 
mental Hydrogenation Processes,” in which certain 
mechanical installations for the Bergius hydrogenation 
process are referred to. 

The statements made may lead to erroneous con- 
clusions, and in view of them, I beg to draw the 
attention of your readers to certain historical facts in 
connection with the Bergius system, which go to show 
| that much of the credit for pioneer work of the highest 
| standing in the production of petrol from coal should 
go to the engineer, who collaborated with Dr. Bergius 
|for more than 12 years, and enabled Dr. Bergius to 
transform his chemical invention into one of practical 
value. 

It was the late Professor Dr. Stephan Loeffler of the 
Charlottenburg Technical College, who was asked by 
Dr. Bergius (after Professor Loeffler had reported on 
the Bergius process to the German Government) to 
assist him in the technical development of his chemical 
invention. In the years 1912, &c., the use of high- 
pressure steam and high temperatures was a daring 
enterprise. Professor Loeffler not only devised the plant 
and equipment for the Bergius process, but also super- 
| vised the operations of the first plant erected for the 
| process, in Rheinau, Germany. A great number of 
| patents which had been taken out by Professor Loeffler 
for his different mechanical inventions for this Bergius 
| plant have since been transferred to the German Dye 
| Trust, and it is to be supposed that many of these have 
| been used also in the English hydrogenation plants. 

On the experience of Professor Dr. Loeffler, during 
his long collaboration with Dr. Bergius, he based his 
invention of the Loeffler high pressure boiler, which 
ENGINEERING has dealt with on several occasions. 

I hope, Sir, you will agree that in giving space to 
this statement you will be according a not unreasonabk 
honour to the engineer to whom mankind owes it in 
very large degree that it has been possible to put the 
chemical Bergius process into practice. 

Yours sincerely, 
Dr. H. LOEFFLER. 


November 27, 1934. 
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LABOUR NOTES. 


On Friday last week, representatives of the four 
principal railway companies and representatives of the 
three trade unions of railwaymen, resumed the negotia- 
tions which have as their object the drafting of new 
conciliation machinery. When the parties met earlier 
in the year there was wide disagreement between them 
as to the merits of a scheme submitted on behalf of 
the companies, but it. was pointed out subsequently 
by the general managers that these proposals were 
‘‘in no sense an ultimatum,” and that alternatives to 
them would be considered. It is understood that since 
then considerable progress has been made towards 
agreement, and that a definite announcement may be 
forthcoming when the negotiators meet again in about 
a fortnight. 


The Chief Registrar of Friendly Societies states that 
the membership of registered trade unions in Great 
Britain at the end of 1933 was 3,400,471, compared 
with 3,458,772 a year earlier and 4,501,015 in 1924. 
The numbers have shown a continuous decline since 
1924, except in 1929, when they rose from 3,808,811 
to 3,826,838. On the other hand, trade union funds, 
which at the end of the year totalled 12,052,8411., 
were higher than they have been since 1925, when 
they stood at 12,716,640/. Increases in membership 
during the year were recorded for trade unions in only 
four of the nineteen industrial groups—clothing, paper- 
making and printing, commerce and finance, and public 
administration. The only group with more than one 
million trade unionists is that of transport and general 
labour, with 1,081,419 in thirty unions. The next 
largest groups are mining and quarrying, with 501,085 
members in ninety-eight unions, and metals and machi- 
nery, with 510,279 members in seventy unions. 


The new Indian Factories Act establishes a 54-hour 
week and a 10-hour day for all adult workers in non- 
seasonal factories, but retains a 60-hour week and an 
1l-hour day in seasonal factories. Adult workers in 
non-seasonal factories with continuous processes may, 
however, work 56 hours in any week. As regards 
overtime, a worker is entitled to payment at the rate 
of time-and-a-quarter for work exceeding 54 (or 56) 
and not exceeding 60 hours a week in a non-seasonal 
factory, and at the rate of time-and-a-half for work 
exceeding 10 hours a day in a non-seasonal factory or 
exceeding 60 hours a week in either a seasonal or a 
non-seasonal factory. 


It was mentioned in these notes some time ago that 
the South African Government had set up a Commission 
to examine the working of the Wage Act and the 
Industrial Conciliation Act. In view of this investiga- 
tion, the Cape Federation of Labour Unions has pre- 
pared a memorandum covering the ground which is 
to be explored. In the course of it, they say that they 
stand for equal pay for equal work, and consider that 
each worker should be employed on his or her merits 
without reference to sex. If, they contend, in spite 
of the clear case against wage differences based on sex, 
such differences should continue to exist, some limit 
should be set to the employment of women in business 
and a ratio laid down. 


The Federation claim that the large influx of natives 
into employment as unskilled labourers has depressed 
wages in this class of work. The fixing of a minimum 
wage for unskilled and semi-skilled workers is, they 
believe, vitally necessary. Considerable benefits, they 
say, would accrue to the community from the payment 
of a reasonable wage, notably in the shape of reduced 
charges for the upkeep of hospitals and other charitable 
institutions. ‘They reject the suggestion that the 
only way to raise the wages of unskilled workers is to 
lower those of skilled workers. The present low cost of 
unskilled labour leads, they argue, to wasteful methods 
of utilising it. If the wages were increased, they say, 
this type of labour would be used to greater advantage, 
increased production would offset the increase in wages, 
and the community would benefit by the increased 
standard of living which unskilled labourers would be 
able to attain. 


The weekly organ of the International Labour Office 
at Geneva gives a fairly full summary of the agree- 
ment on working hours recently arrived at by the 
Italian National Fascist Confederation of Industrial 
Workers and the National Fascist Confederation of 
Manufacturers. The agreement, it will be recalled, 
aims at reducing hours of work to a maximum of 
40 in the week, with wages in proportion to the 
shorter hours, but supplemented by family allowances 
for workers on the shorter week who are fathers of 
large families. It is intended also to abolish overtime, 
to restrict the employment of women and young persons 











| 
in favour of men, and to abolish the employment of | 
persons in receipt of pensions. 


The family allowance fund is to be supported partly 
by contributions from all workers at the rate of 1 per | 
cent. of the amount of wages paid for a week of not 
more than 40 hours, with a contribution of the same 
amount from the employers, and partly by contribu- 
tions from workers whose hours are more than 40 in 
the week, at the rate of 5 per cent. of the wages received 
for all hours exceeding 40 in the week, together with a 
contribution of the same amount from the employers. 
The contributions under the second heading must be 
paid in respect of wages received for working hours 
in excess of 40 in the week, whether the worker belongs 
to a class for which a shorter week has been fixed or 
not. The contributions paid by the worker under both 
headings will be retained by the employer and paid 
into the fund by him at the same time as his own con- 
tributions. The fund will be administered jointly and 
governed by regulations to be drawn up by agreement 
between the Confederations. These regulations will | 
fix standards for the scales of family allowances and 
the determination of the amount of the allowances, 
in proportion to the funds available from the con- 
tributions referred to above. 





Overtime is regarded as abolished. Manufacturers 
may, however, require overtime to be worked (apart 
from certain cases in which it is definitely authorised 
by law) in exceptional circumstances arising out of the 
special character of each industry, provided that the 
overtime is not continuous or periodical, but arises 
out of the necessity of meeting urgent orders, carrying 
out certain extra work, &c. In cases where overtime 
is worked, the employer must notify the local employers’ 
organisation concerned within 24 hours from the time 
when the work is begun. The employers’ organisation, 
will immediately notify the corresponding workers’ 
organisation, giving the reasons which have made it 
impossible to perform the work by engaging additional 
workers. 


The National Committee of Corporations, at a 
meeting last month, instructed the associations of 
employers and workers to examine as soon as possible 
the conditions resulting for the workers from the 
application of the Bedaux system and other systems 
of piece-work or bonuses, together with the conditions 
resulting from possible variations in standards of out- 
put. If difficulties could not be speedily settled, 
disputes should be brought before the Corporations 
concerned. 


The 50th Convention of the Trades and Labour 
Congress of Canada passed the following resolution :— 
‘“That this Convention go on record in favour of a 
shorter week-day and work-week in conformity with 
the producing power of the nation, and that the Trades 
and Labour Congress of Canada through its executive 
council and provincial executives continue to press | 
in an endeavour to have an inter-provincial conference 
called to assure the adoption of the necessary legislation | 
to establish such shorter work-day and work-week in all 
industries throughout all provinces of the Dominion.” 





At a meeting in Paris of the presidents of the Chambers 
of Commerce in France, a resolution was adopted on 
the subject of shorter working hours. A summary 
given in Industrial and Labour Information states that 
it referred to the decisions taken by the International 
Labour Conference in June, 1934, and by the Governing 
Body of the I.L.0. in September, 1934, to seek to bring 
about a Convention laying down the principle of the 
40-hour week, and declared that such a Convention, | 
without any real significance, would constitute merely 
a useless if not harmful demonstration. The partial 
application of such a measure to certain classes of 
undertakings and not to others would give rise to 
countless difficulties and would result in labour agitation 
and an intolerable burden on the industries covered by 
it to the advantage of competing industries not included 
in the Convention. Considering also the significant 
abstention of the Government delegates of Great 
Britain, India and Japan, and the absence of Germany 
from the International Labour Conference, and consider- 
ing the precedent of the 48-hour week and the sinister 
consequences which had resulted therefrom, especially 
for the French mercantile marine, the meeting pro- 
tested against any attempt to introduce the 40-hour 
week in France. Owing to the inadequacy of the 
population, such an attempt would in normal times 
place the whole economic life of France under a serious 
disadvantage as against its foreign competitors. The 
resolution therefore urged that the French Government, 
in view of the necessity of safeguarding the economic 








activity of the country from all dangerous innovations, 
should cease to defend the principle of the 40-hour 
week at Geneva. 

The weekly organ of the International Labour Office 
prints an interesting account of a recent Conference 
in Moscow of representatives of heavy industry in the 
Soviet Union. It was stated that industrial produc- 
tion had made great advances during the first eight 
months of 1934. Heavy industry had increased its 
production by 28-4 per cent., as compared with the 
same period of the previous year, and on the average 
had carried out the requirements of the plan. The cost 
of production had decreased by 5 per cent., and the 
output of labour had increased by 11-8 per cent. during 
the same period. The greatest advance had been 
noted in the iron and steel industry, coal-mining and 
engineering. The Conference noted, on the other hand, 
that the petroleum, chemical and copper industries and 
several others had not carried out the plan, though 
they could have done so if the organisation of work 
and production had been satisfactory. Moreover, all 
the undertakings which carried out the requirements 
of the plan could well have produced much more than 
they did in view of the great extent of the latent 
reserves of heavy industry in the Soviet Union. 





These resources were stated to consist of the possi- 
bility of fuller utilisation both of machinery and labour. 
Daily hours of work were not utilised to the fullest 
extent, and often the actual duration of productive 
work did not exceed five or six hours a day, instead of 
the statutory seven hours. It was said likewise that 
machinery was not fully employed. In the engineering 
industry, the machines were used only to 8) per cent. 
of capacity, and in the coal industry from 60 per cent. 
to 70 per cent., while in the iron and steel industry 
stoppages sometimes amounted to as much as 25 per 
cent. of the working day. In all undertakings losses 
were heavy, the production of wasters was excessive, 
and there was extravagant consumption of raw materials 
and fuel. These things showed clearly the wide scope 
for improvement in heavy industry. 


The Conference considered that, in order to make 
effective these potential reserves, better organisation 
of production was required. Definite instructions 
were addressed to all managers, foremen, engineers and 
technical workers in industrial undertakings, requir- 
ing them to act in such a way as to combat the 
spirit of bureaucracy; to make a more discerning 
selection of labour and technical staff, giving preference 
to quality rather than numbers; to arrange wage 
scales in such a way as to increase the output of labour 
by paying workers according to their merit and the 
quantity and quality of work actually performed ; to 
maintain strict discipline in undertakings, both in the 
field of labour and in that of management and finance ; 
to mechanise heavy work, especially the most exhaust- 
ing kinds ; and to rationalise production in every field. 
Attention was also drawn to the necessity of carrying 
on a campaign for industrial hygiene and for cleanliness 
in workers’ dwellings, refreshment rooms and work- 
places. An improvement in the quality of work 
depended, it was stated, on an improvement in the 
living and working conditions of the workers. 


The ballot of the members of the Amalgamated 
Engineering Union on the question of ending or 
amending the Provisions for Avoiding Disputes, 
otherwise the York Memorandum, has resulted in a 
substantial majority in favour of negotiations with the 
Engineering and Allied Employers’ National Federa- 
tion, with the object of securing their amendment. 
For amending the agreement, 30,497 votes were cast, 
and for ending it 16,270. 








NorTHAMPTON Past Day-StrupEntTs’ AssociaTION.— 
The thirteenth annual dinner of the Northampton 
Engineering College Past Day-Students’ Association 
(“ Old N’ions ”) will be held at the Criterion Restaurant, 
Piceadilly, W.1, on December 8, at 7.30 for 8 p.m. The 
honorary secretary is Mr. H. 8. Hind, “ Eldon,” Monro- 
gardens, Harrow Weald. 

HANDBOOK oF STRUCTURAL STEELWORK.—Meassrs. 
Redpath, Brown and Company, Limited, 2, St. Andrew- 
square, Edinburgh, 2, have recently published a supple- 
ment to the 1928 edition of their Handbook of Structural 
Steelwork. The supplement, which is entirely new, 
contains selected tables of steel sections giving safe 
loads and properties in accordance with the 1932 revision 
of the British Standard sections. The information, 
which deals with beams, pillars, and rivets and bolts, is 
compiled from tables issued by the British Steelwork 
Association and amplified by the technical department 
of the Company. he little volume is an engineering 
compilation which has been prepared to facilitate the 
design and detailing of structural steelwork. 
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THE BIROTOR FIXED-VANE ROTARY 
PUMP. 


Tue rotary pump, though an old mechanical device, 
is by no means obsolescent, and its field of usefulness 
is extended from time to time by new adaptations. 
The latest of these is illustrated in the accompanying 
Figs. 1 and which show the “ Birotor’’ pump, 
manufactured by Messrs. Metropolitan-Vickers Ele« 
trical Company, Limited, Trafford Park, Manchester, 
under licence from Messrs. Société Anonyme Birotor. 
As the name implies, the pump has two rotors. One 
of these is inside the other, the inner rotor being driven 
from the outer one by means of a single vane attached 
to the outer rotor. We have used the term “ fixed 
vane ” in our title to emphasise the fact that the vane 
is not of the radially-sliding type commonly associated 
with vane rotary pumps. The pump functions by 
variation of the space between the outer and inner 
rotors. It is, therefore, of the positive displacement 
type and, in addition to sharing, with other forms of 
rotary pump, the advantage of absence of valves, it 
has a high mechanical and volumetric efficiency, 
which normally exceeds 70 per cent. It is partic ularly 
suitable for dealing with viscous fluids, apart 
from general service requirements, special attention 
has been paid to the design of the pump for service 
with fuel oil burners, an application in which uniformity 
Volatile fluids can be handled 

A suction lift of 
when non-volatil 


and, 


of pressure is essential. 
by the pump, as it is self-priming. 
25 ft. can easily maintained 
fluids are being pumped, 

Dealing with the construction of the pump, it should 
first be realised that the rotors do not extend continu 
ously from end to end of the chamber. They are 
divided longitudinally into “ cells,’ which, however, 
are not connected in series, but work in parallel, the 
object being to ensure a steady discharge by arranging 
the ports of each cell in different positions on the 
periphery. It will be clear from the longitudinal 
section givenin Fig. 1 that the pump shown there has 
four cells. The suction branch is at A, the discharges 
taking place at branch B, that is, through the hollow 


be 


shaft. It will be noticed that there is an opening 
at both ends of the shaft. A double discharge can 
be thus arranged for, but, more usually, the opening 


at the right hand is blanked by a cover and is used fot 
inspection, &c. The shaft C is keyed to the casing and 
in three parts for convenience of assembly, the 
centre being keyed to the two end portions, and its 
axis being eccentric to that of the end parts. The 
outer D, are held between rotating on 
the outer ends of the shaft and connected by longitu- 
dinal bolts. The rotor cells are separated by partition 
dises clear of the shaft. The inner rotors, E, rotate on 
the central part of the shaft. The end dises and inner 
rotors are provided with bushes. 

The outer rotors are driven by a spur ring attached 
to the right-hand disc and meshing with a pinion 
mounted on a shaft running in ball bearings and 
connected to a motor or other means of drive. It will 
be realised that the whole of the rotating parts work 
in the fluid being pumped. The only gland required 
is on the suction side and is thus subject to a low 
only. No internal lubrication is 
necessary even when petrol and similar liquids ar¢ 
being handled, a feature which eliminates risk of 
contamination of the fluid, such as food products, by 
lubricating oil. Referring to the section of 
Fig. 2, it will be seen that the outer rotor is provided 
with a single port F, and the inner rotor with a single 
port G. The vane traverses the space between the rotors 
just below port F and just above port G. It is per- 
manently attached to the outer rotor in a radial position 
and is also held in grooves in the partition discs and 
the end discs. Its function is two-fold. In the first 
place, it forms the driving member for the inner rotor in 
which, owing to the method of support, it is not subject 
to any appreciable bending stress. As the 
rotate round different axes there is a constant variation 


is 


rotors, discs 


pressure separate 


cross 


two rotors 


in the position of the point of entry of the vane in the 
inner rotor and in the angle of entry. This variation 
is met by a pair of semi-cylindrical bushes which allow 
both of sliding and angular movement. The second 
function of the vane form a division between 
the suction and discharge portions of the space between 
the rotors, the other po nt of separation being effected 
by the permanent rolling contact between the rotors on 
the top centre line. 

The whole space between the rotors is crescent shaped 
In the position of the rotors shown 
in Fig. 2, the space is divided into a small suction space 
connected with the pump chamber by the port F, and 
a larger discharge space connected with the interior 
of the inner rotor by the port G. The interior of the 
rotor is in communication with the discharge branch 
through ports in the central part of the shaft. The 
direction of rotation is indicated in 2 ©By 


is to 


in cross section. 


Fig. 2. 
imagining the vane to be travelling in this direction, it 
will be realised that the volume of the smaller suction 
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space will steadily increase while the volume of the dis- 
charge space will as steadily decrease and the fluid con- 
tained in it will be forced through the discharge opening. 
By the time the vane has reached the top centre, 
the ports in both the rotors have been closed as each 
is blanked by the wall of the other in the area of virtual 
contact at each side of the top centre. Discharge has 
then finished and the crescent-shaped space is fully 
charged. On further rotation the discharge of the con- 
tents of this space begins and, the suction port opening, 
a new charge is taken into the developing ** other half,” 
as shown occurring in Fig. 2, in which the vane has 
traversed 90 deg. from the opening point. If a single cell 
pump is employed, as it sometimes is, for light duties, 
the discharge is variable, but it is obvious that, by 
multiplying the number of cells and distributing the 
pairs of ports in the cells all round the full circle, a 
practically constant volume discharge obtained. 
The maximum variation of torque during one complete 
revolution of a pump having two or more cells amounts 
to about 3 per cent. only. The starting torque is 
of the order of 1-5 times the full load torque. The 
pump is made in various sizes from a single cell hand- 
operated pump to power-driven pumps delivering 
up to 50,000 gallons per hour, and discharging at 
pressures up to 300 Ib. per square inch. These limits 
can, however, be exceeded when necessary, by modifi- 
cations in design. 
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SOUTHALL TECHNICAL COLLEGE. 


In 1928, the Education Committee of Middlesex 
County Council opened Southall Technical Institute, 
Beaconsfield-road, Southall, to provide a Junior 
Technical School for boys and evening classes in 
technology for young men. Its growth, however, was 
so rapid that in the short space of five years extensions 
to the buildings became a matter of urgent necessity, 
and following recommendations by the Board of 
Education, plans were prepared and approval obtained 
for additional buildings, apparatus, and equipment, in 
November, 1933. Building operations were com- 
menced in January, 1934, and the new premises, 
structural alterations to the existing buildings, the re- 
arrangement of machine ry and equipment in the work- 
shops and laboratories, and the installation of new 
machinery and plant, were completed in September, 
1934, in readiness for the opening of the present winter 
session. The Institute, which was recognised some 
time ago as a college for further education, and re- 
named Southall Technical College, was officially 
opened by Mr. Alfred Clark, chairman of Messrs. Electric 
and Musical Industries, Limited, Hayes, Middlesex, on 
November 30. ; 

The College 
plan, is somewhat 


is a two-storey brick structure and, in 
like the letter U. A new main 
entrance has been provided at the junction of the new 
and old premises and occupies a central position in the 
completed building. The corridor to the left of the 
entrance hall leads to the old buildings of the College 
and these contain the heat-engineering and chemistry 
laboratories and the plumbers’, woodworking, engineer- 
ing and welding workshops. On the first floor are 
class rooms, drawing offices and a blue-print room. 
The extensions, which lie to the right of the new entrance 
hall, contain, on the ground floor, the cement-testing 
room, the materials and hydraulics laboratory, the 
instrument room, electrical engineering laboratories, 
a battery room and a photometer room, and, on the 
first floor, the mechanical-engineering laboratory, a 
drawing office, class-rooms, store rooms and a library. 
At the end of the new wing and at right angles to it, 
and parallel to the old building, is the fine new assembly 
hall capable of seating 700, while at the end of the 














STRUCTED BY MESSRS. METROPOLITAN-VICKERS ELECTRICAL COMPANY, LIMITED. 


Fig.2. 
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assembly hall is a well-lit and handsomely equipped 
gymnasium. 

Installed in the electrical-machines laboratory are a 
5-kW mercury-are rectifier with grid control and 
arranged for inverse operation, five motor-generator 
sets of various capacities, a number of motors and a 
wide range of apparatus for carrying out tests of 
electrical plant. The equipment of the heat-engin« 
laboratory includes a gas-fired boiler and petrol, oil 
and gas engines, while that of the strength of materials 
and hydraulics laboratory comprises a 30,000-lb. sing] 
lever tensile testing machine, a 30,000-lb. hydraulic 
testing machine, an Izod impact testing machine, 
torsion testing machines and other plant. The metal 
workshop is furnished with nine lathes and milling, 
shaping and grinding machines and soldering and brazing 
and oxy-acetylene and electric-welding equipment. The 
work of the College is divided into three main depart 
ments. The Junior Technical School provides theoreti 
cal and practical training to fit boys to enter the en- 
gineering, building, and allied industries. Boys ar 
selected at the age of 13 by competitive examination, 
and at present there are 250 boys in attendance. The 
part-time day classes in mechanical and electrical en- 
gineering are intended for engineering apprentices whose 
employers allow them time off during working hours. At 
present students attending these classes are drawn from 
ten firms in the district. Evening courses in mechanical 
and electrical engineering and building prepare students 
for the Ordinary and Higher National Certificates, while 
other courses are also provided for students preparing 
themselves for the matriculation, intermediate B.Sc., 
and similar examinations. 

The opening ceremony on November 30 was pre- 
sided over by Mr. J. C. Fuller, chairman of the Middlesex 
Education Committee, who stated that there were 
now 140 part-time students attending day classes in 
their employers’ time without loss of pay. In declaring 
the new extensions open, Mr. Alfred Clark referred to 
the good work done by the College in training young 
men since its foundation, and paid a tribute to the 
roominess and excellent ventilation and lighting of the 
premises. The principal, Mr. W. C. F. Campaign 
in a brief statement, again referred to the relatively 
large number of firms who gave their employees an 
opportunity to study in the day time without loss of 
pay. This, he stated, was particularly gratifying. 
especially in view of the fact that, while shorter hours 
were now worked in factories, modern production 
methods resulted in greater fatigue among young men, 
and more particularly, perhaps, among those of high 
mental ability. 








ELECTRICAL EQUIPMENT OF 
MESSRS. BENNINGA’S MARGARINE 
FACTORY. 


As a result of England’s departure from the gold 
standard and other fiscal changes, Messrs. Benninga’s 
British Margarine and Produce Company, Limited, 
whose chairman comes of a family that has been 
engaged for more than 60 years in the margarin 
business in Holland, have recently built a factory at 
Mitcham, Surrey. This factory, which is designed on 
the same lines as a Dutch butter factory or creamery, 
is a single-storey building and all the plant installed 
in it is electrically driven. The necessary energy for 
this purpose is obtained from the three-phase system 
of the County of London Electric Supply Company, 
Limited, at a pressure of 400 volts, and is controlled by 
a main circuit breaker of the line contact type, which, 
like the rest of the electrical equipment, was manu- 
factured by the General Electric Company, Limited, 
Magnet House, Kingsway, London, W.C.2. From this 
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ELECTRICAL EQUIPMENT OF MESSRS. BENNINGA’S MARGARINE FACTORY. 
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Fig. 2. 
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breaker a supply is given to five distribution boards 
from which a corresponding number of sections of the 
factory are controlled. Four of these boards, one of 
which can be seen in Fig. 1, are fitted with double-break 
iron-clad switch-fuses, the fuses themselves being of the 
Handguard type. 

\s regards the process of manufacture, the factory 
is laid out on the straight-through principle, the raw 
materials, such as vegetable oils, being received at 
one end in wooden barrels and galvanised iron drums. 
They are first melted down in steam-jacketed tanks, 
ifter which they pass by gravity to two vertical spindle 
temporating churns or agitators. These churns are 
driven through gearing by a 1-h.p. squirrel-cage motor 
which is mounted with its “ direct-to line” starter 

a cross-bar above the tank. The fat is next 
mixed with milk in jacketed emulsion churns, 
which are driven through line shafting by a 40-h.p. 
motor running at 950 r.p.m. This motor is of the 
protected type with a ‘totally-enclosed slip-ring cover. 
The mixture of milk and fat is then poured into a cooling 





KNEADING MACHINE. 


drum which is connected to an ammonia compressor. 
This drum is driven by a 12-5-h.p. drip-proof motor by 
means of Vee-ropes. The speed of the motor is 950 
r.p.m., and it is controlled by push buttons on 
a platform above, through a wall-mounted con- 
tactor. 

From the cooling drum the margarine falls in flakes 
into wooden trucks in which it is allowed to stand 
for a time. It is then raised by a lift to the roller 
machine shown in Fig. 1. This machine consists of 
a pair of wooden and a pair of granite rollers, each 
pair running at different speeds, so that the texture 
of the margarine is made perfectly uniform. Subse- 
quently, any excessive moisture is removed by forcing 
the product through a tube by means of a rotating 
worm. Both the rollers and the worm are driven by 
a 34-h.p. slip-ring motor of the protected type, which 
runs at a speed of 950 r.p.m. Salt is added in a kneading 
machine, a view of one of which is given in Fig. 3. 
This consists of a rotating table on which the margarine 
is placed and of wooden vanes, which are mounted on 
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Automatic Packing MAcHINERY. 


a revolving shaft and mix in the salt. Each*of the 
two machines employed for this purpose is driven by 
a 13}-h.p. vertical spindle slip-ring motor running at 
720 r.p.m. This motor is specially designed for 
mounting on the machine, and is controlled by a direct- 
to-line contactor starter, visible in Fig. 2. 

On the completion of the kneading process, the 
margarine is placed in a large refrigerated store-room, 
from which it is withdrawn in bulk for packing. This 
is effected by means of the high-speed electrically- 
driven machinery, shown in Fig. 2, which cuts, forms, 
packs and weighs 60 packets or rolls per minute, A 
number of electrically-driven pumps are also installed 
for conveying emulsion, fat, milk and ice-water and 
for circulating cooling water. 








| 
| 
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| THE NEWCOMEN SOCIETY. 


Tue need for the re-writing of industrual history has 
been shown by many papers and discussions contri- 
buted to the Newcomen Society, but no more notable 
instance of credit being given to the wrong individual 
has been brought to light than the case of Dud Dudley, 
1599-1684, who has been long credited with being one 
of the most important improvers of the means of 
| smelting iron by means of coal. In 1665, the year of 
the great plague of London, Dudley, then sixty-six 
years of age, published his little book Mettallum Martis. 
In this he set out his claims as an inventor and iron 
master, enlarging on the difficulties and opposition he 
had met with. The book is of importance as it 
appeared at a time when smelting with charcoal was 
giving place to smelting with coal, and many early 
writers on industrial history such as Mushet, Scrivenor, 
Smiles, Perey and others not only found his story an 
engrossing record of human endeavour, but gave him 
the credit of successfully smelting with coke. Dudley 
thus gained a reputation as a pioneer, which led to his 
name being placed beside those of Watt and Cort, 
Newcomen, Smeaton, Rennie and others in the frieze 
around the lecture theatre of the Institution of Civil 
Engineers. The account of him in 7'he Dictionary of 
National Biography also declared him to have first 
used coal successfully. A proposal to erect a monu- 
ment to him at Dudley, however, led to a closer ex- 
amination of his claims and further careful study has 
shed considerable doubts on some of his statements. 
Ashton, indeed, in his Iron and Steel in the Industrial 
Revolution, 1924, rejected Dudley’s claims, and a further 
condemnation of him occurred in a paper by Mr. R. A. 
Moir, entitled “‘ Dud Dudley and the Early Coal-Irou 
Industry,” read before the Newcomen Society at the 
Iron and Stee] Institute on Wednesday, November 21, 





To appreciate the significance and value of Dudley’s 
claims, said Mr. Moir, one must consider the position 
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regarding monopolies in the early Seventeenth Century 
and examine the evidence of his claims in his bok, his 
peculiar position and relations with his family, and also 
examine the claims in the light of modern knowledge 
of the theory and practice of iron making and the 
fuels which may be used. Dudley was a natural son 
of Edward Sutton, Lord Dudley. During his life he 
played many parts and during the Civil War was a 
colonel. He had many adventures, but lived to the 
age of eighty-five. His relations with his family left 
much to be desired and with them he had serious 
quarrels. Of his life Mr. Moir gave some particulars, 
but towards the end of his paper he said that Dudley’s 
veracity as an historian must be questioned, while a 
consideration of the technical basis of his claims showed 
that they were impossible of achievement. He con- 
cluded that Dudley was an opportunist, vain, boastful, 
and untruthful, and that there are no grounds for 
including him among the pioneers of the iron industry. 
This opinion certainly was in marked contrast to that 
given in early industrial reviews, but it found much 
support in the discussion which followed. While 
Mr. Moir’s conclusions must be accepted as the results 
of an impartial scrutiny of all relevant material it is 
to be regretted that it appears impossible now to say 
exactly what Dudley did achieve. 








CONTRACTS. 


Messrs. Tae Enouisa Evecraic Company, Liurrep, 
Stafford, have received two orders for oil-engine generat- 
ing plant. The first, for the Kut Barrage, Iraq, com. 
prises two of the firm's 3-K type Diesel engines, each 
developing 150 B.H.P. at 600 r.p.m. Each engine will 
be direct coupled to a 100-kW alternator, generating 
three-phase power at 440 volts and 50 cycles. The other 
order, which is in connection with the Assiut Dam 
reconstruction, Egypt, is for three 6-K type Diesel 
engines, each developing 300 B.H.P., at 600 r.p.m. 
Each engine will be direct coupled to a 200-kW, 500-volt 
direet-current generator. Both orders include pumps 
and other equipment, and accessories. 

Messrs. Toe Frerwect Heatine Company, Limrrep, 
301, Abbey House, Victoria-street, London, 8.W.1, have 
secured an order for equipping the new Odeon Cinema at 
Guildford with heating and air-conditioning plant. 

Messrs. INTERNATIONAL Compustion, Limrrep, Ald- 
wych House, Aldwych, London, W.C.2, are supplying 
four pulverised-fuel fired boilers in connection with the 
extensions of North Wilford “B”™ Station of the 
Nottingham Corporation Electricity Supply. Each 
boiler has a normal continuous evaporation of 175,000 Ib. 
per hour, and a maximum continuous evaporation of 
200,000 Ib. per hour, the steam at the stop valve having 
a pressure of 625 lb. per square inch, at a temperature of 
800 deg. F. to 850 deg. , and the feed temperature 
being 240deg. F. The boilers are of the Lopulco “* Steam- 
Generator "’ design ; the boiler drums and steam receiver 
are solid-forged with swaged ends. 

Messrs. Fraser AND CHALMERS ENGINEERING WorkKS 
of The General Electric Company, Limited, Erith, Kent, 
have just secured an extensive contract for a complete 
power station, a coal-storage, reclaiming and shipping 
plant, and handling equipment for general merchandise, 
in connection with the development of a new port for 


the Chinese State Railways in Honan. The power 
station will house four steam turbo-alternators, each 
rated to develop a normal output of 500 kW. The 


capacity of the coal-handling plant is to be 400 tons per 
hour of run-of-mine coal, and of the stock pile 84,000 tons 
live storage, or 167,000 tons total storage 


PERSONAL. | 


14-15, Conduit- 
Lieut.-Colonel M. 
»inted aero-sales manager, 
1. E. Pooley. 

Str Anprew Duncan, having resigned the appoint- 
ment of chairman of the Central Electricity Board, in 
view of his appointment as independent chairman of the 
executive committee of the British Iron and Steel 
Federation, the Minister of Transport has appointed 
Sr ArcnutpaLp Pace, M.Inst.C.E., M.1.E.E., to succeed 
him as chairman of the Board as from January 1. Sir 
Andrew Duncan has been appointed an ordinary member 
of the Board as from the same date, to fill a vacancy 
created by the resignation of Lord Barnby. : 

Mr. James Ewart Taccart has been appointed by 
the Government of the Punjab to the position of executive 
engineer in the Electricity Branch of the Punjab Public 
Works Department 

Messrs. Sreciattom, Liurrep, Friern Park, North 
Finchley, London, N.12, inform us that Mr. H. Patterson 
Bone, of Sheffield, has been appointed their representative 
in Argentina, Brazil and Uruguay. Mr. Bone is now on 
his way to South America . 

Messrs. Toe Frerweit Heatinc Company, Liwrrep, 
301, Abbey House, Victoria-street, London, 8.W.1, have 
found it necessary, owing to the considerable expansion in 
their business, to obtain further accommodation at that 
address. 

Mr. E. R. Briees, M.Inst.C.E., The Mound, Lawford- 
road, Rugby, has severed his connection with Messrs. 
The English Electric Company, Limited, Rugby, where 
he has n eng for many years in the design of 
power stations, and in the development and manufacture 
of steam engines and turbines, oil engines and water 
turbines. 








Messrs. Rouis-Royver, Loarrep, 
atreet, London, W.1, inform us that 
Ormonde Darby has been ap 
in succession to the late Mr. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department, at the above address, 
the reference number given being quoted in each case. 


Telephone Timing Clocks. Posts and Telegraphs 
Department, Melbourne; January 29, 1935. (A.Y. 
12,800.) 


Telephone Hand Sets. Posts and Telegraphs Depart- 
ment, Melbourne ; January 22, 1935. (A.Y. 12,799.) 

Telephone Induction Coils and Registers. Posts and 
Telegraphs Department, Melbourne ; January 22, 1935. 
(A.Y. 12,802.) 

Traffic-Control 
intersections in Sydney. 
of Road Transport, Sydney ; 
12,796.) 

Telegraph and Telephone Line Material, South African 
Government Supplies Board, Pretoria ; January 4, 1935. 
(G.Y. 14,547.) 

Hardware, including tower bolts, chains and staples, 


Signalling Apparatus for 19 street 
New South Wales Department 
January 28, 1935. (A.Y. 


oil feeders, hasps and staples, and mild-steel split pins. 
Controller of Stores, North-Western Railway, ore, 
India ; January 15, 1935. (G.Y. 14,549.) 

Linesman’s Solder, four tons. New Zealand Post 


and Telegraph Department, Wellington; February 12, 
1935. (G.Y. 14,551.) 

Round-Head Rivets of various sizes, 14,000 kg. Viagao 
Ferrea do Rio Grande do Sul, Brazil; December 28. 
(G.Y. 14,552.) 

Enamelled Copper Wire, 850 |b. 
and Telegraph Department, Wellington ; 
1935. (A.Y. 12,804.) 


New Zealand Post 
February 25, 


Brass Strip.—A firm in Warsaw desires to receive 
quotations from United Kingdom manufacturers of 
hard bright brass strip, 105 mm. wide, 0-12 mm. thick, 
in the largest possible lengths, for casing iron tubes for 
curtain rods, &c. 








BOOKS RECEIVED 


Transactions of the Institution of Naval Architects. 
Vol. LXXVI. 1934. Edited by R. W. Dana. 
London: Offices of the Institution. Also Henry 


Sotheran and Company. 

Mines Department. Safety in Mines Research Board. 
Paper No. 88. The Pressure Wave Sent Out by an 
Explosive. Part Ill. Spark Photographs with Per- 
mitted Explosives. By W. Payman and D. W. Woop- 
HEAD. London: H.M. Stationery Office. [Price ls. 
net.] 

Department of Scientific and Industrial Research. R 
of the Fuel Research Board for the Year ended 31 March, 
1934. With the Report of the Director of Fuel Research. 
London: H.M. Stationery Office. [Price 3s. net.] 

The South and Bast African Year Book and Guide, 1935. 
Edited by A. Samier Broww and G. Gorpon Brown. 
London: Sampson Low, Marston and Company, 
Limited. [Price 2s. 6d. net.] 

Department of Overseas Trade. No. 592. Economic Con- 
ditions in Peru (August, 1934). Report. By DARRELL 
Witson. London: H.M. Stationery Office. [Price 
2s. net.) 

Taschenbuch fiir den Maachinenbau. Vols. 
Edited by Prof. H. Dusper. Sixth edition. 
Julius Springer. [Price 22.50 marks.]} 

International Association for Bridge and Structural 
Engineering. Final Report of the Paris Congress for 
Bridge and Structural Engineering, 19 May to 25 May. 
1932. Ziirich : A.G. Gebr. Leemann and Company. 
[Price 36 francs. ] 

Journal of the Iron and Steel Institute. Vol. CX XIX, 1934. 
Edited by K. Heaptam-Mortey. London: Offices of 
the Institute. 

Air Ministry. Aeronautical Research Committee. rts 
and Memoranda. No. 1557. Effects of Friction in Air- 
screw Drives in Damping Torsional Vibration. By B. C. 
Carter. [Price ls. 3d. net.] No. 1567. Flexural and 
Shear Deflections of Metal Spars. (Part 1.). By I. J. 
Gerarp and H. Bopen. [Price ls. 6d. net.] No. 1595. 
fileron Stability, with Special Reference to Rolling- 
Aileron Motion and the Influence of Frise-Type Hinge- 
Moment Curves. By A. G. Puastey. [Price ls. 6d. 
net.) No. 1596. Flerural-Torsional Flutter of a Simple 
Cantilever Wing. By D. WitutaMs. [Price ls. 3d. net.] 
London: H.M. Stationery Office. 

United States Geological Survey. Bulletin No. 846-D. 
Some Lode Deposits in the North Western Part of the Boise 
Basin, Idaho. [Price 35 cents.] No. 848. The Micro- 
scopic Determination of the Monopaque Minerals. 
Second edition. [Price 20 cents.] No. 857-C. The 
Curry District, Alaska. [Price 10 cents.] Professional 
Paper No. 176. Geology and Ore Deposits of the Brecken- 
ridge Mining District, Colorado. [Price 1 dol.]. Wash- 
ington : Superintendent of Documents. 

United States Bureau of Mines. Statistical Appendix to 
Minerals Yearbook, 1932-33. Washington: Superin 
tendent of Documents. [Price 1 dol.] 


I. and II. 
Berlin : 


Canada. Department of Mines. Mines Branch. No. 743— 
Investigations in Ore Dressing and Metallurgy, January 
to June, 1933. 
Branch. 

Konstruktion und Werkstoff der Geschiitzrohre und Gewehr- 

By Prof. Dr. W. Scxwixwrxe. 

[Price 15 marks.]} 


Ottawa : Department of Mines, Mines 


laufe. Berlin : V.D.I.- 


Verlag, G.m.b.H. 



















THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Producers of Cleveland pig- 
iron are in a very strong position. They have virtually 
no unsold stocks, and their make is almost absorbed as 
it becomes available for distribution. A considerable 
proportion of the iron output continues to go into direct 
use in its molten state at producers’ own steelworks and 
foundries, and the remainder that is converted into pig 
finds a ready sale for use at British works at much higher 
figures than are obtainable for shipment abroad. Under 
such conditions ironmasters are disinclined to entertain 
offers for export trade. Second-hands are, however, 
still negotiating with Continental customers. Local needs 
are increasing, and deliveries to Scotland promise to be 
fairly large this month. For other than overseas business 
delivery prices are fixed on the basis of No. 3 g.m.b. at 
67s. 6d. here, 69s. 6d. supplied to North-East Coast areas 
beyond the Tees-side zone, 67s. 3d. to Falkirk, and 70s. 3d. 
to Glasgow. 

Hematite.—There are still moderate accumulations of 
East Coast hematite at some blast furnaces, but much 
of the iron stored is sold, and the present production is not 
quite sufficient to satisfy customers. In this branch also 
home users are paying higher prices than foreign cus- 
tomers offer. Second-hands are, however, putting 
through a little business with firms in Italy and in 
Germany. Actual terms of sale for export are not easily 
ascertained. Deliveries to the Sheffield districts con- 
tinue on a substantial scale. For British trade, quota- 
tions are ruled by No. | grade of iron at 69s. for local 
consumption, 71s. delivered to Durham and Northumber- 
land, 75s. to 78s. delivered to various parts of Yorkshire, 
and 75s. delivered to Scotland. 

Foreign Ore.—There is little business in foreign ore, 
consumers being well bought, but values tend upwards. 

Blast-Furnace Coke.—Durham blast-furnace coke of 

medium quality commands 20s. delivered to Tees- 
side works, and makers are not anxious to sell. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel producers continue to turn out 
heavy tonnages and are booking further orders to an 
extent that promises enlargement of make. Current 
quotations to home consumers, subject to the usual 
rebates, stand at:—Common iron bars, 91. 12s. 6d. ; packing 


(parallel), 8/.; packing (tapered), 10/.; steel billets 
(soft), 5l. 12s. 6d.; steel billets (medium), 7/. 2s. 6d. ; 


steel billets (hard), 71. 7s. 6d.; iron and steel rivets, 


lll. 10s.; steel ship plates, 8/. 15s.; steel angles, 
8l. 7s. 6d.; steel joists, 81. 15s.; steel boiler plates, 
91. 5s.; heavy sections of steel rails, 81. 10s. for parcels 


of 500 tons and over, and 9l. for smaller lots ; and fish 
plates, 12/. 10s. Black sheets (No. 24 gauge) are 101. 10s. 
delivered to home customers, and 91. 5s. f.o.b. for ship- 
ment abroad ; and galvanised corrugated sheets (No. 24 
gauge), are 131. delivered to home customers and 111. 5s. 
f.o.b. for shipment overseas. 

Scrap.—Heavy steel scrap is scarce, but consumers 
still endeavour to cover their requirements at 50s. to 51s. 
Merchants, however, will only sell from hand to mouth 
on such terms, and a firm outside the Association reports 
business at well above the latter figure. Heavy cast-iron 
is 52s. 6d., and machinery metal 53s. 6d. A 5,000-ton 
cargo of steel-works cast-iron has been purchased from 
America for consumption on Tees-side. 

Imports of Iron and Steel.—Imports of iron and steel 
to Middlesbrough and sub-Tees ports last month from 
overseas and coastwise amounted to 6,243 tons, compared 
with 4,184 tons in October, and 5,048 tons in the pre-war 
month of November, 1913. 

Shipments of Iron and Steel.—Total shipments of iron 
and steel from the Tees last month were 8,000 tons 
below those for October, but 10,000 tons greater than the 
November clearances a year ago. Last month’s loadings 
totalled 46,947 tons, and were composed of 14,754 tons 
of pig-iron, 1,223 tons of manufactured iron, and 30,970) 
tons of steel. Of the pig-iron shipped, 6,309 tons went 
to foreign destinations and 8,445 tons coastwise. Deli- 
veries to both Scotland and Wales declined by about 
1,000 tons each, but exports were slightly higher than 
in October. Scotland took 7,373 tons ; Italy, 1,540 tons ; 
Denmark, 1,450 tons; and Sweden, 1,000 tons. Clear- 
ances of manufactured iron included only 362 tons for 
abroad. Of the steel exported, 5,316 tons were for the 
Union of South Africa, 2,839 tons for India, 1,754 tons for 
the Argentine, and 1,439 tons for Denmark. 








Roap Venicites ror Ramway Company.—The Lon- 
don and North Eastern Railway Company has recently 
placed orders for three-ton and six-ton “mechanical 
horses,” trailers, and other road vehicles with Messrs. 
Scammell Lorries, Limited, Messrs. Rootes, Limited, 
Messrs. Cranes (Dereham), Limited, and Messrs. Metro 

litan-Cammell Carriage, Wagon and Finance Company, 

imited. 


British STANDARD SPECIFICATION FOR PLUG AND 
Socket Gas Connectors.—The first specification to 
be issued by the Gas Industry Committee, which is now 
responsible for all British Standard specifications o! 
particular interest to the gas industry, is that dealing 
with plug and socket connectors for portable domestic 
appliances. The connector is of the safety type, in that 
it is so arranged that the gas supply is simultaneously 
turned on or off with the insertion or removal of the 
lug. Copies of the new specification, which is designated 
No. 570-1934, may be obtained from the Publications 
Department of the British Standards Institution, 25. 
Victoria-street, London, 8.W.1, price 2s. 2d. post free. 
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NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 


Wye Catchment Scheme.—The newly constituted River 
Wye Catchment Board, at their meeting, at Hereford, 
considered the result of the recent public inquiry held 
by the Ministry of Agriculture and Fisheries at Monmouth 
into the scheme for preventing the floods at Monmouth. 
On that occasion, Mr. A. T. A. Dobson, the Ministry 
Inspector, suggested alternative plans, and the pro- 
ceedings were concluded on that suggestion. It was 
decided that a new scheme for dealing with the floods 
should be prepared in consultation with the experts of the 
Ministry of Agriculture and Fisheries, and with the 
fishery interests of the River Wye. 

Tawe Valley Drainage.—A conference of representa- 
tives of the Glamorgan County Council, the Breconshire 
County Council, and the Swansea Corporation was held 
at Swansea to discuss again the advisability of consti- 
tuting a Catchment Board for the drainage of the Tawe 
Valley. It was pointed out that there had been a con- 
siderable change in the principles governing the control 
of a main river and its banks under the Land Drainage 
Act of 1930, and that necessary works could only be 
properly co-ordinated by the constitution of a Catchment 
Board. Rating was limited to 2d. in the pound. On the 
contention of the Swansea Corporation that if they were 
parties to a Catchment Board they would be liable, in 
view of their much larger population, to bear the bulk 
of the expense of any works, even though no benefit 
could accrue to Swansea, it was stated that the rating 
would be controlled by the Board in such a manner that 
the incidence of rates would be heavier upon those who 
benefited from them, and it was estimated that the cost 
of river drainage for the town of Swansea would not 
exceed }d. rate. It was essential that Swansea should 
be included in a catchment scheme. It was decided 
that those present should report back to their respective 
authorities, with a view to another joint conference in 
January. 

Aerodrome for Swansea.—A great deal of pressure is still 
being brought to bear on the Swansea py aang to pro- 
vide a landing ground and aerodrome for Swansea, which 
has been left behind in aeronautical affairs. The Cor- 
poration, however, will not Pledge itself pending an 
expert report after a survey of the district. Meanwhile 
there is a report that a private syndicate is negotiating 
for land at Jersey Marine for a landing ground, but no 
details have yet been disclosed. 

West Wales Aerodrome.—Haverfordwest Corporation, 
at their last meeting, were informed that the Air Ministry 
was prepared to entertain an application by the Council 
for a permanent aerodrome adjoining the race-course. 
The Ministry, however, desired an expert report on 
the suitability of the site. 

Port Talbot Water Scheme.—Port Talbot Corporation, 
on the report of a specially commissioned water engineer, 
have decided to proceed with the construction of an 
extra reservoir at a cost of 127,0001., subject to the 
approval of the Ministry of Health. The new reservoir 
would contain 185,000,000 gallons and would raise the 
town’s storage capacity to 230,000,000 gallons, which 
would be sufficient to ensure supplies for six months. 











NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—There has been no improvement 
of any note in the matter of new business in the Scottish 
steel trade during the past week, but as order books still 
represent a fair tonnage, the works will be well employed 
up till the end of the year at least. Production overall is 
very good on the whole, but most of the current output is 
for home consumption and only a relatively small propor- 
tion for export. The demand from the shipyards is 
keeping up fairly well, but rumours that a sister ship 
to the Cunarder Queen Mary may not be built for a 
considerable time have caused some disappointment. 
Structural sections are in fairly good request, and general 
engineering material is somewhat better while the demand 
for steel material is good. In the black steel sheet trade 
there has been a falling-off in new business to some extent, 
but home consumers are still specifying a fair tonnage 
for motor-cars and other industrial purposes. Export 
orders, especially for galvanised sheets, are, however, very | 
poor. The following are the current quotations :—Boiler | 
plates, 91. 5s. per ton; ship plates, 8. 15s. per ton ;| 
sections, 81. 7s. 6d. per ton; black-steel sheets, } in., | 
8l. 10s. per ton, and No. 24 gauge, in minimum 4-ton | 
lots, 101. 10s. per ton ; and galvanised corrugated sheets, 
No. 24 gauge, 13l. per ton, in minimum 4-ton lots, all 
delivered at Glasgow stations. It is of interest to note 
that boiler plates, which were formerly “ free,” are now 
under control and are quoted at 10s. per ton above the 
price quoted for ship plates. 

Malleable-Iron Trade.—The state of affairs in the | 
West of Scotland malleable-iron trade is still very | 
insatisfactory, and so few orders are being booked that | 
broken time is general. The re-rollers of steel bars do 
10t report any improvement and are suffering very 
considerably from the heavy imports of Continental 
material, which is quoted very much under the local 


product even despite the import duty. Prices are 
vithout change and are as follows :—Crown bars, 
4. 158. per ton for home delivery and 9l. 5s. per ton for | 
export ; and re-rolled steel bars, 8/. 12s. per ton for| 


home delivery and 71. 10s. per ton for export. | 

Scottish Pig-Iron Trade.—A healthy state continues to 
prevail in the Scottish pig-iron trade and the current 
output is being well taken up. Export orders are still 
scarce, and the bulk of the business going through at 
he present time is for home consumers. Indian pig- 
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iron continues to arrive in the Clyde, and recent ship- 
ments have been fairly large from that quarter as well 
as from England. Prices are without change, and the 
following are to-day’s market quotations :—Hematite, 
71s. per ton, delivered at the steel works ; and foundry 
iron, No. 1, 72s. 6d. per ton, and No. 3, 70s. per ton, 
both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, December 1, amounted to 250 tons. Of that 
total 187 tons went overseas and 63 tons coastwise. 
During the corresponding week of last year the figures 
were 74 tons overseas and 72 tons coastwise, making a 
total shipment of 146 tons. 

Shipbuilding.—The most interesting feature in con- 
nection with the shipbuilding industry of Scotland during 
the past month has been the placing of a number of 
new contracts. Clyde builders secured at least 15 
orders, although some were for smaller craft ; the Forth 
booked two, and the Dee two. These orders will help to 
fill the gaps caused by recent launches, and as there are 
prospects of some more orders coming along in the near 
future, the outlook for the industry is again much better. 
The output during the past month was confined to six 
vessels launched on the Clyde, totalling 23,095 tons, 
making the year’s figures to date 54 vessels of 227,356 
tons for that district, 10 vessels of 8,559 tons for the 
Forth, one vessel of 1,250 tons for the Tay, and 12 
vessels of 2,996 tons for the Dee and Moray Firth. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—The forward movement has gained 
impetus in several sections of the local staple trades, 
£; + 


NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
7 p.m., Storey’s-gate, S.W.1. Informal Meeting. Dis- 
cussion on “ Factory Planning,” to be opened by Mr. 
Hal Gutteridge. Yorkshire Branch: Wednesday, De- 
cember 12, 7.30 p.m., Grand Hotel, Sheffield. Chair- 
man’s Address: ‘“ A Survey of Engineering and Metal- 
lurgical Progress,” by Mr. G. E. Wolstenholme. Southern 
Branch : Thursday, December 13, 7.15 p-m. University 
College, Southampton. Thomas Lowe Gray Lecture: 
“A Survey of Ships and Engines,”’ by Mr. L. St. L. 
Pendred. Institution: Friday, December 14, 6 p.m., 
Storey’s-gate, 8.W.1. General Meeting. ‘“ Air Swirl in 
Oil Engines,” by Mr. J. F. Alcock. Hast Midlands Branch : 
Friday, December 14, 7 p.m., The Technical College, 
Leicester. Joint Meeting with Taz Leicester Assoct- 
ATION OF ENGtngERs. “ Mechanisation in Industry,” by 
Mr. C. H. Jessop. Western Branch: Friday, December 14, 
7 ow The Merchant Venturers’ Technical College, Bristol, 
“ Hardening and Tempering,” by Mr. W. H. Dearden. 

InsTITUTION OF ELEcTRICAL ENGINEERS.—Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. ‘Some Suggestions to- 
wards the ay tne of Equipment and Routine Work 
in the Meter Departments of Supply Undertakings,”’ by 





Mr. J. L. Ferns. North-Eastern Centre: Monday, 
December 10, 7 p.m., Armstrong College, Neweastle- 
upon-Tyne. “Generation, Distribution and Use of 


Electricity on Board Ship,” by Messrs. C. W. Saunders, 
and H. W. Wilson and Dr. R. G. Jakeman. Institution : 
Monday, December 10, 7 p.m., Savoy-place, Victoria- 
setaginnh, W.C.2. Informal Meeting. Discussion 
on “ Ideal Service from the Consumer’s Point of View,”’ 
to be med by Mr. P. P. Wheelwright. Scottish 
Centre: Tuesday, December 11, 7 p.m orth British 
Station Hotel, Edinburgh. “ The Bit-Hiead Generating 





notably in raw and semi-finished steel 
There is pronounced activity in basic steel production. 
The home demand is considerable, but foreign require- 
ments show little expansion. Every effort is being made 
to attract more overseas contracts. Many firms are not 
relying on agencies abroad, but are sending expert 
salesmen, who are not only to increase sales, but 
also to try and find for their customers other uses and 
fresh outlets for local products, especially materials. In 
the heavy machinery and engineering branches bright 
—= are discernible. Railway rolling-stock is in better 

emand on home account, though foreign needs do not 
expand at anything like the rate desired. Makers hope 
to do a better trade with China. In other foreign markets 
currency restrictions are militating against improvement. 
While Sheffield is not doing the volume of armament work 
that is represented in certain quarters, mercantile and 
naval steel forgings and castings are more active lines. 
Steel used for the manufacture of pit props is being 
turned out in bigger tonnages. Extended use is also 
found for steel girders, arches, and beams. Few branches 
ean report better progress than is seen in the manufac- 
ture of electrical plant and steel for its production, 
Sheffield Corporation (subject to confirmation by the 
City Council) are to place contracts valued at nearly 
50,0001. for six 300-kVA, 11,000/11,200-volt, three-phase, 
oil-cooled power transformers, four 1,500,000-kVA, 
11,000-volt switch units, and one 500,000-kVA, 11,000- 
volt turbo-alternator switch. In addition, the Corpora- 
tion are to give out orders for run-about service vans, a 
6-ton Yorkshire steam wagon, four double-deck motor-’bus 
chassis at 9891. each, four double-deck motor-’bus bodies 
at 7411. each, and tramway points and crossings. Stain- 
less-steel production has been fully maintained. The 
chemical and dye trades are good customers in heat- and 
acid-resisting materials and the tool branches are making 
headway. Light foundries are satisfactorily employed. 

South Yorkshire Coal Trade.—The increased quota for 
the Midland area will enable production to be put on a 
broader basis. The inland demand for most classes of 
fuel has been fully maintained. In one or two grades of 
coal the overseas call tends to become stronger. Indus- 
trial fuel is an active line and the house-coal market shows 
brighter features. Orders are more plentiful. Foundry 
and furnace coke are steady, and gas coke firm. Quota- 
tions are :—Best branch hand-picked, 24s. to 26s. ; 
Derbyshire best house, 20s. to 22s.; Derbyshire best 
brights, 17s. 6d. to 198.; best screened nuts, 16s. 6d. to 
17s. 6d.; small screened nuts, 15s. to 16s.; Yorkshire 
hards, 16s. 6d. to 17s.; Derbyshire hards, 16s. 6d. to 
17s. 6d. ; rough slacks, 8s. to 9s. ; and nutty slacks, 7s. to 
8s. 6d. 











Tue Juntor Institution or Enoineers.—Mr. H. P. 


Wright has been elected chairman of the Junior Institu- 
| tion of Engineers for the present session. 





Roap ConsTRUCTION IN LANCASHIRE.—Two notable 


| additions to the road communications of Lancashire 


were made on Tuesday, December 4, when the Minister 
of Transport opened the Maghull Diversion on the 
Liverpool-Preston road and the Kirkham by-pass on 
the Preston-Blackpool road. The first of these is 
2} miles long, and shows a saving of $ mile over the old 
It has a total width of 60 ft., with a 30-ft. 
carriageway, the maximum gradient being 1 in 30, and 
the minimum radius of curvature 1,400 ft. The carriage- 
way has been laid with 14 lengths of experimental 
concrete, and the road is bordered by trees and shrubs. 
The Kirkham by-pass is 1} miles long, and enables a 
narrow width of road with sharp gradients and bends 
to be avoided. The effective width of this road is 60 ft. 
with a 40-ft. carriageway, which embodies 10 experi- 
mental lengths of surfacing specially designed with a 
view to economy, and to prevent skidding. The maxi- 
mum gradient is 1 in 40, and the minimum radius of 
curvature, 1,988 ft. 


Station,” by Professor F. G. Baily. Hampshire Sub-Centre : 
Wednesday, December 12, 7.30 p.m., University College, 
Southampton. F Lecture: ‘“ The lectrical 
Engineer and the Free Electron,” by Mr. C. C. Paterson. 
Irish Centre (Dublin): Thursday, ember 13, 6 p.m., 
Trinity College, Dublin. Discussion on “ The I.E.E. 


Wiring Regulations,”’ to be opened Mr. A. G. Bruty. 
Dundee Sub-Centre: Friday, Decem 14, 7.30 p.m., 
University College, Dundee. ‘‘ The Cathode-Ray Tube 


ege: 
and its Applications,” by Mr. G. Parr. 

Roya Iystrrvution.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘“‘ The Crystallisation of Alloys,” by Dr. 
C. H. Desch. Tuesday, December 11, 5.15 p.m. “‘ The 
Solid State,” by Professor Sir William Bragg. 

InsTITUTE OF Metats.—Scottish Local Section : Mou- 
day, Deeember 10, 7.30 p.m., The Institution of Engineers 
and Shipbuilders in tland, 39, Elmbank-crescent, 
Glasgow, C.2. “Improvements in Surface Condenser 
Tubes,”” by Mr. A. Spittle. Swansea Local Section : 
Tuesday, mber 11, 6.15 p.m., The Y.M.C.A., Swan- 
sea. ‘ Refractory Materials of South Wales,” by Pro- 
fessor W. R. D. Jones. Sheffield Local Section: Friday, 
December 14, 7.30 p.m., The University, St. we 
square, Sheffield. ‘* Rhodium Plating and its Applica- 
tions,” by Mr. A. W. Scott. North-Hast Coast al 
Section : Saturday, December 15, 7.30 p.m., Armstrong 
College, Newcastle-upon-Tyne. ‘ Problems in Non- 
Ferrous Foundry Practice,” by Mr. F. W. Rowe. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday> 
December ‘11, 6 p.m., Great George-street, S.W.1- 
Ordinary Meeting. (i) ‘‘ Lambeth Bridge,” by Mr. G. L- 
Groves, and (ii) ‘‘ Construction of a Submersible Road 
Bridg: over the Nerbudda River near Jubbulpore, Central 
Provinces, India,” by Mr. A. W. H. Dean, for further 
discussion. Wednesday, December 12, 6 p.m., Great 
George-street, S.W.1. Informal Meeting. “ Modern 
Developments in Variable Transmission Gears,” by 
Dr. H. 8. Hele-Shaw and Mr. F. A. Manley. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Coventry 
Centre : Tuesday, December 11, 7.30 p.m., King’s Head 
Hotel, Coventry. “ Electric <> Lamps and their 
Application to Road Lighting,’’ by Messrs. H. Warren 
pss | L. J. Davies. 

Nortu-East Coast INstITuTION oF ENGINEERS AND 
SuresvurtpEers.—Friday, December 14, 6 p.m., The 
Mining Institute, Newcastle-upon-Tyne. ‘ Production 
in Engineering Works,” by Mr. I. C. Green. 


For Meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 








Sr. James’ anp Patt Matt Exvecrrare Licut Com- 
PANY, Limtrep.—The kilowatts connected to the mains 
of the St. James’ and Pall Mall Electric Light Company, 
Limited, have now reached 50,000, the maximum load 
during October being 20,082 kW. The area supplied 
by the Company is 0.256 square mile and the kilowatts of 
maximum demand, per square mile, is thus 78,445. 


CanaDIAN SpEciFICATION FoR BoLts anp Nuts.— 
The C i Engineering Standards Association has 
issued a new dimensional standard specification, desig- 
nated No. B 34—1934, and covering iron heat-treated 
machine, carriage, and plough bolts, and common square 
and hexagon nuts. Information on heavy bolts and 
nuts used in railway practice is included, but track 
bolts are not dealt with. Considerable simplification 
has been effected in plough bolts, which are now repre- 
sented by four types, designated by title rather than by 
number, which has previously been the case. The latest 
information on wrench openings is also included. Copies 
of the ification, price 25 cents each, may be obtained 
from the. secretary of the Association, Room 3064, 





National Research Building, Ottawa. 
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THE MONTEMARTINI DIESEL-ELECTRIC POWER STATION, ROME. 





CONSTRUCTED BY MESSRS. 


SOCIETA ANONIMA FRANCO TOSI, ENGINEERS, 


(For Description, see Page 614.) 


LEGNANO, ITALY. 
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THE NORMANDS OF HAVRE. | 


Wuew Sir William White, on August 20, 1911, spoke 
on behalf of the Institution of Naval Architects at the 
inauguration of the monument erected at Havre to 
the famous naval constructor, Jacques—Augustin Nor- 
mand, 1839-1906, he said that Normand was the name 
of a firm famous among shipbuilders, and one which 
had made a great reputation throughout two centuries 
by his predecessors for skill, good workmanship, and 
faithful performance of all business obligations which 
they had undertaken. The name of Normand had, 
indeed, become a synonym for all the qualities essential 
to such a reputation. Twenty-eight years have passed 
since Jacques—Augustin Normand died, and no fewer 
than 206 years since his forbear, Francois Normand, 
1697-1772, began building ships at Honfleur. It was 
Augustin Normand, 1792-1871, the son of Joseph 
Augustin Normand, 1753—1838, who first began building 
ships at Havre, and thus became the founder of the 
world-famous firm Chantiers et Ateliers Augustin | 
Normand, from the works of which have come a long | 
succession of notable vessels. There have been few | 
French wars during the last two centuries in which 
Normand vessels have not taken a part, and as con- 
structors of torpedo craft «nd submarines the firm has 
few rivals. The early ships built at Honfleur were, of 
course, sailing vessels, but in 1829 Augustin Normand 
built his first steam vessel, and about twelve years 
later, in collaboration with the English marine engineer 
John Barnes, he built the screw ship Napoleon, 
which attained a record speed of 12 knots. Fifty 
years later Jacques-Augustin Normand built the | 
historic torpedo-boat Forban, which in 1895 attained 
a speed of 31 knots, another record. But these are 
only a few of the many notable vessels built and engined | 
at Havre, some of which are referred to in an interesting | 








| 


illustrated brochure, Chantiers et Ateliers Augustin-| maintained by the three sons of Jacques-Augustin | 


Normand, Le Havre, recently published by the firm. 
Of later years the firm has become known for its 
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development of the Normand boiler, for the construc- 
tion of marine Diesel engines and of craft for a variety 
of purposes, the high traditions of the past being 


Normand, Augustin, Paul and Francois, the direct 
descendants of Francois Normand of Honfleur. 
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Moror Roaps tx CzEcHosLovakia.—There are now 
335 km. of concrete motor roads in Czechoslovakia, 
' compared with only 12 km. six years ago. 
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CONTENTS. place there is a certain amount of overlapping and in 
PAGE | Some instances something very like contradiction. An 
2,560-ft. Fall Hydro-Electric Power Development undertaking, for instance, which equips a substa- 


(TU U8.) ..0..-..-00eeeveeens sssoesnesenss 609 ‘tion to comply with the general regulations of the 
The British Association Meeting at Aberdeen 611 Electricity Commissioners will find that it has not 
The National Physical Laboratory (Illus.) 613 : : : : : 
Diesel-Electric Power Station at Rome (Jllus.) 614 nee all that a oy or orl It, re - gr ge - 
The Late Professor Carl Von Linde 616 |* actory and is therefore subject to t a! 
The Late Mr. J. H. P. Bradford 616 detailed code of the Home Office. And since a 
The Late Sir R. W. Perks, Bart. 616 | factory is also a building it comes within the ambit 


of the regulations of the Institution of Electrical 
Engineers. The undertaking or consumer who 
wishes to be on the safe side must therefore con 
his books with care. 

There is, however, one great gap in this tangle. 
Generally speaking an undertaking has no right to 
refuse a supply to a consumer so long as the insula- 
tion resistance of the installation exceeds a com- 
paratively low figure. A building may therefore be 
wired and plant erected in a manner that complies only 
remotely with the regulations and may still be con- 
nected to the mains. The installation may subse- 
quently be extended in the most amateur fashion. If, 
however, harmful consequences follow, and extraordi- 
nary to relate they very seldom do, those responsible 
are well outof the reach of the armof any law, though 
they may have trouble with theirinsurance company. 
Such non-compliance with the regulations is not, 
of course, so easy in a factory as in other types of 
| building, as the Home Office inspectors, as the result 
of long experience, have acquired a delicate sense, 
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Recent Developments Wood- : 
welieg Machinery (Tllus.) ey i 627 | Which enables them to detect both the faulty and 
125-Ton Electric Locomotive Jacks (Jllus.) 629 | the dangerous. And if neither is discovered at once 


629 | there is a good chance that an accident more or less 
630 | serious will bring the delinquency to light. Even 
630 so it is surprising how much factory equipment is 

stil in use, and that in the most unexpected places, 


Notes on New Books 

Diagram of Three Months’ Metal Prices 

The Society of Glass Technology , 

Periodic Hardness Fluctuations Induced in Metals 


Rass A aaa and Magnetic Dis- 631 which falls short of the legal standard. As regards 
A 16-mm. Sound Film Projector (llus.) 633 dwelling-houses, and even shops and office buildings, 
The Institution of Gas Engineers 633 | the position iS WOrse. A good deal of the work 
Petrol-Driven Continuous Chain Saw (J/lus.) 634 installed in them is not only out of accord with 
High-Pressure Plant for Experimental Hydro- |the Institution regulations, but falls definitely 


635 | below the safety line, especially when extensions for 
636 | portable apparatus are taken into account. That 
636 accidents do not more often occur may be ascribed 
Safety in Mines - to the workings of those powers which are said to 
~~ rare dl arin Misns Record (Illus.) 638 control the actions of the unwary. On the other 
een tine ae PER NRT CE OM yom _ hand, it can be argued that this absence of trouble 
Fe ee ae ne arama ater. is due to an unnecessarily high standard having 

INER Y. ina iia Wee ~ | been set and that it is quite possible for an installa- 

session tion not to comply with the Institution rules and 


meyrre ~ | yet be safe for all practical purposes. 
ENGINEERING 


We may support this argument by comparing 
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genation Processes (Jllus.) jemand 
33-kV Transmission Line with 2,140-ft. Span 
Duplex Single-Stage Air Compressor (J/lus.) 
Catalogues hoses 








|that part of the Institution rules which deals 
| with the subject of earthing with the corresponding 
| section of the Home Office Regulations. The Home 
| Office regulation is simple and concise ; it reads : 
| “* Where necessary to prevent danger, adequate pre- 
= | cautions shall be taken, either by earthing or other 
suitable means, to prevent any metal other than 
| the conductor from becoming electrically charged.” 
This succinct statement of requirements is, however, 
amplified by a memorandum, which points out 





Vol. CX XXVIII. No. 3595. 








ELECTRICAL REGULATIONS AND 
EARTHING. 


TaHose who generate, transmit and consume 


electricity in this country do so encompassed, if 
not hampered, by a variety of regulations. There 
are imprimis the general Acts, which date from 1882 
and the regulations of the Electricity Commissioners 
for securing the safety of the public, for ensuring a 
proper supply of energy and for erecting overhead 
lines. The Postmaster-General is responsible for a 


memorandum laying down the methods by which | 


telegraph lines are to be protected from power 


that the regulation is not applicable to circuits 
operating at less than 250 volts direct or 125 
volts alternating current. It is also qualified by the 
phrase “where necessary to prevent danger,” a 
loophole which opens the way to argument, if 
not to evasion. On the other hand, the regula- 
tions of the Institution of Electrical Engineers 
lay down that metal conduits carrying conductors 
must be earthed when the voltage of supply exceeds 


circuits. There are also Home Office Regulations | 30 volts alternating or 115 volts direct current. 
governing the use of electricity in mines, in factories, | They go even farther, for to comply with them all 
in workshops and in cinemas, and others dealing | exposed non-current carrying metal which is less 
with theatres and such places of public resort. The | than 8 ft. above the floor or is situated where even 
Institution of Electrical Engineers sponsors rules for |@ slight electric shock might lead to serious 
the electrical equipment of buildings and ships, the | accident, as, for instance, in a bathroom, must 
latter problem being also dealt with by Lloyd’s. | be earthed whatever the voltage of supply. 
And if this were not enough there are supply; Bathrooms, in the view of the compilers of 
undertakings which impose restrictions of their these regulations, are especially dangerous situ- 
own. We are not sure that this completes the sum ations; so much so that it is laid down that 
total of the attempts to attain the acme of safety, in them all metal forming part of the electrical 
but we have said enough to show that little has equipment must either be completely shielded by 
been left undone that might be done to eliminate, | non-conducting material or be concealed. Where, 
if the appropriate rules are complied with, both the | however, this is impracticable it is permissible to 
actual and potential dangers that may arise from | connect such metal permanently by a special con- 
employing electricity in various ways. ductor to all other metal in the room, including the 
Mere compliance with these laws is, however, not | bath itself, but excluding window-frames, door locks, 





so simple as might at.first sight appear. In the first|and isolated fittings. These precautions, which 
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have doubtless been engendered by the number 
of fatalities that have occurred in _ bath- 
rooms, are interesting from the fact that, like the 
Home Office Regulations, they recognise, at least 
by inference, that there may be other ways of 
attaining safety than by earthing; and certainly, 
if earthing is to be made such an elaborate business 
all possible alternatives might well be examined. 
Further, if insulation is considered necessary for 
this purpose in bathrooms, it is a little difficult to see | 
why its use should not be more generally recom- 
mended and protection secured by the employment | 
of insulated rather than earthed metal on most, | 
if not all, of the smaller fittings. One obstacle 
to this course in the past has been the low 
mechanical strength of most insulators, together 
with the ease with which they can be damaged ; 
but these drawbacks are being overcome. As 
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‘on his work, with the result that his output was 
reduced and he suffered loss of wages, owing to the 
fact that he was engaged on piece work. Sums 
varying from 1s. 8d. to 48. 8d. were alleged to have 
been lost in wages. 

In the course of his judgment, Mr. Justice Lux- 
moore pointed out that no actual complaint was 
made by any workman to any observer except 
on one occasion. He also drew attention to the 
fact that although the plaintiffs, called as witnesses 
before him, complained of having been reduced to a 
state of nervousness by being ‘‘ kept under obser- 
vation,’ they had betrayed no signs of nervousness 
in the witness box. 
action. 
| « For the purpose of this case,” he said, “I 
think, without deciding the question, I am prepared 
| to assume that, in a contract of employment where 


In the event he dismissed the | 


! 
(inter alia) that ‘‘no person regularly employed 
shall quit or be discharged from these works without 
giving or receiving twenty-eight days’ notice in 
writing.” The servant brought an action to recover 
|damages for breach of an implied agreement to 
provide him with work for the six weeks inter- 
vening between the shutting down of the works and 
the expiration of the twenty-eight days’ notice 
subsequently given. It was held that he could 
recover. The employers contended that they were 
| under no obligation to provide work, but that he 
}continued bound to them although earning no 
| wages until the expiry of the notice. 
The following observations of Lord Alverstone in 
| that case are worthy of note. He said (page 740) 
| “I am not prepared to say that that obligation is 
an absolute one to find work at all events, for the 
| evidence showed that it was subject to certain 


regards portable apparatus, too, it is recommended | an employee is paid on a piece-work basis, there | contingencies such as breakdown of machinery and 


that when these are used in a bathroom they should 
either be of the all-insulated type or be protected 
by an automatic leakage trip. If this were made 
compulsory, as it is for certain other purposes, the 
expensive and complicated earthing of the metal- 
work just mentioned could be avoided. 

Similar differences are to be noted in the methods 
of earthing recommended in the two sets of regula- 
Both forbid the use of gas pipes for this 
purpose, though the Institution goes a step farther 
than the Home Office, and lays down that where 
these pipes are themselves earthed, they must be 
connected to a separate earth plate. This wise 
precaution is, however, limited to bathrooms, and 
might well extended. The Institution only 
allows cold-water pipes to be used as earths, but 
though neither favour the employment of steel- 
framed buildings, the Home Office, in this respect, 
is the stricter of the two. As an examination of 
the relevant sections will show, the Home Office is 
more definite than the Institution in dealing with 
the earth plate itself, while the reverse is true when 
the connections between the plate and the installa- 
tion itself are being considered. The Institution 


tions. 


be 


limits the resistance of the earth to 1 ohm, and | 


where this is impracticable, lays down that it shall 
be supplemented by a leakage trip adjusted to 
operate at not more than 30 milliamperes. This is 


already being criticised on the ground of indefinite- | 


ness, and some elucidation would be desirable. 

Elucidation, indeed, might be applied to other 
points about which under the present conditions 
there is uncertainty and about which, moreover, 
a genuine difference of opinion exists. And if, as 
is proposed in some quarters, electrical installations 
generally should be subjected to some compulsory 
a first essential must be a careful editing of 
the clauses to ensure that there is no doubt in the 
minds of those concerned of exactly what is 
required of them. And one code should be made 
to suffice for all purposes, it being remembered 
that the problem falls into two parts: Installation, 
which includes workmanship, and design. They 
might well be kept separate. 


code, 








TIME MEASUREMENT IN 
FACTORIES. 


THE case of Davies v. Richard Johnson and Nephew 
Limited, which was reported ‘in The Times on 
November 30, raises a question of considerable 
interest to employers who are concerned to obtain 
increase of output and reduction of the cost of 
production, by methods which often involve as an 
essential a system of the timing of men at their 
work. In the case in question, the defendants 
had adopted the system. The plaintiffs, who were 
employed by them, sousht a declaration from the 
Court to the effect that it was an implied term of 
their contracts of employment that the defendants 
would not do anything to prevent them doing 
their work or to hinder them from doing it. 
They complained that the method of “ time 
studying” adopted was for the “time studiers ” 
to take up a position near an operative and time 
his work with a stop watch, observing his every 
movement, and recording the result in a note- 
book. This produced in the case of each plaintiff, 
they said, a state of nervous tension, distracting 
his attention, and preventing him from concentrating 


|is to be implied a term that the employer must not 


earning the maximum earnings. It is difficult to 
appreciate the circumstances in which an employer 
could desire so to delay or hinder a workman. 

“ But the implication must be subject to some 
limitation, and it cannot be so wide as to prevent an 
employer seeing, whether by himself or an agent, 
that his workman is doing his work in a proper and 
efficient manner, or observing an employee's 
work so as to enable the employer to suggest 


or to enable him to make savings in the conduct 
of the work. It is for that reason that I have 
refrained from coming to any definite decision as 
to what is the precise term which should be implied 
in a contract of that sort. I assume for the purposes 
of this case that there was such an implication for 
the benefit of the workman, but there is also an 
implication for the benefit of the employer, and 
I am satisfied in this case that what was done was 
well within the rights of Richard Johnson and 
Nephew as employers, and that there was no 
breach by them of any implied term in favour of the 
plaintiffs or any of them.” 

The learned judge also said that, on the evidence 
| before him he was not satisfied that the plaintiffs 
| really had suffered in the manner alleged. 

That there is no “ authority” in the legal sense 





|on the point is not surprising having regard to the | 


fact that the methods complained of are compara- 
tively speaking, new. It is possible, of course, 
that upon searching the “digests” in America 
one might find judicial dicta bearing upon the 
}use of an up-to-date method of studying output, 
but Mr. Justice Luxmoore apparently found no 
difficulty in deciding the matter upon first principles. 
The extent of the legal obligation imposed upon an 
employer to find work or provide work for those in 
his service may be gathered from the following 
passage in Halsbury’s Laws of England (Vol. 20, 
page 86): “An obligation on the part of the 
master to provide employment may be good con- 
sideration for the servant’s promise of service. 


Whether or not such an obligation exists depends | 


on the circumstances of each case ; but it may be 
implied, as where the contract would, in the absence 
of an obligation to provide an opportunity of earning 
wages, be so one sided as to be unreasonable from 
the servant’s point of view, or where wages are 
to be paid in the form of commission, or where the 
opportunity of acting in the capacity indicated in 
the contract of service is of primary importance 
to the person employed (e.g., in the case of an actor). 
But where a written agreement which appears 
on the face of it to include all the terms agreed to 
by the parties, provides only for the payment 
of wages or salary at certain times, no implied 
obligation to find work for the servant will be 
added, and he is not entitled to damages for not 
being given employment, although if he remains 
ready to perform his services during the period 
covered by his contract, he is entitled to the agreed 
wages.” 

The only authority which gives colour to the 
| proposition that an employer is bound to find 
employment for the worker “at piece-work” is 
| to be found in Devonald v. Rosser and Sons (1906), 
|2 K.B., 72 8. In that case a tinplate rollerman was 


jemployed at piecework rates, subject to a condition | 


delay or hinder the workman so as to prevent his | 


improvements in the work, or substitute other work, | 


| want of water and materials.” 

If the employer is under obligation to find work 
| for the piece worker, it is not surprising to be told 
that he is entitled to take such steps as he may think 
reasonable for ensuring that the piece worker shall 
do his work properly. To object to some form of 
timing machine being used appears to be wholly 
unreasonable. As well might the worker protest 
against the number of parts made in a day being 
counted, or to “‘ clocking on”’ as he enters the gate 
| of the factory. 











_ SHIPS AND THEIR ENGINES. 
Tuat of all inanimate things, the ship alone has 
| been given other than a neuter gender in the 
| English language is more than a_ philological 
| curiosity ; it is continual testimony to the position 
| that she holds in the esteem and in the hearts of the 
| inhabitants of these islands. By the sea and on the 
| sea we live, and if the day come when our ships no 
more “slog their patient way across the Bay, face 
| typhoons in the China sea, or pick their course 
| “twixt Seylla and Carybdis’,” then will the end 
be not far away. To the engineer, the ship is the 
steamer or, in these oleiferous days, the motor ship, 
and while the history of the steamship is far from 
being the whole of the story of the navigation of 
the seas, that history covers many chapters full of 
romance and high endeavour. Its story has been 
told by many, and in many ways, but in the tangled 
and ill-recorded chronicle of early trials, successes 
and failures, there is yet much to investigate and 
elucidate. The story was retold, with the literary 
grace of which he has a command, by Mr. Loughnan 
Pendred in his Thomas Lowe Gray lecture, delivered 
before the Institution of Mechanical Engineers on 
the 30th ult. Mr. Pendred made no claim for the 
novelty of his matter, nor was the occasion one 
for the examination and sifting of i'ence, but 
many who heard the lecture will have learned much 
of things of which they previously knew little. 

Mr. Pendred placed the dawn of mechanical 
propulsion coeval with the dawn of the ship her- 
self, or of the boat or floating log, as it must have 
been at the beginning of history. From punting 
poles and simple oars, however, to more complicated 
mechanisms represented a great advance, and a 
vital step was taken when the idea of replacing the 
oar by the paddle-wheel was conceived. Reference 
was made in the lecture to an illustration of a boat 
with a paddle-wheel operated by man power, 
published in Verona in 1472. The idea was not 
lost, and various designs carried the matter down to 
1694, when Savery, of the Savery engine, produced 
a design of his own. The invention of the paddle 
wheel was one of those cardinal steps in the advance- 
ment of the arts of which the author is unknown. 
He is of those “who have no remembrance. 
These early workers did not labour in vain. The) 
helped mankind, who learns but slowly, towards 
an appreciation of the basic mechanical and 
scientific conceptions on which later generations 
were to build the structure of modern life. Like 
many before and after, however, the early paddle 
wheel designers were in advance of their time, and 
it was necessary to wait for the invention of the 
marine steam engine for the paddle wheel to becom: 
an effective device. 

It was not until the opening years of the Nine- 
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teenth Century that with the building of the Charlotte | had seen early screw-boats fitted with wooden- 
Dundas, the steam engine was effectively applied to | toothed gearing. As in other engineering fields, 
marine propulsion, although Mr. Pendred referred | necessity bred invention, and higher speed marine 
to a design for a stern-wheeler driven by a Newcomen | engines were developed for direct coupling to 
engine produced by Jonathan Halls in 1736. The | propellers. 

story of the Charlotte Dundas, the Clermont, and | The name of the introducer of the standard recipro- 
the Comet has frequently been told, but the remark-| cating marine engine form of to-day, which Mr. 
able speed with which the development of the | Pendred called the “ steam-hammer frame” type, 
steamer proceeded during the ten years following |does not appear to be known, but he suggested 
the success of the Comet is, perhaps, not always | that it was probably brought in from abroad. From 
realised. The Fifth Report of a Committee of the | this stage, the lecture entered a field which is more 
House of Commons appointed in 1822 was quoted | generally familiar, and the introduction of com- 
in the lecture. The purpose of the Committee was | pounding, the steam turbine and oil engine were 
to investigate road communication between London | dealt with. Some attempt was made to forecast 
and Holyhead in connection with the transport of|the development of the future by plotting and 
His Majesty's mails, but the actual inquiry extended | speculatively extending curves showing coal con- 





to the question of steam boats, presumably from | sumptions, and steam pressure and temperature | 


the point of view of the mail service to Ireland.| from 1820 to 1934. This essay did not lead to 
The Fifth Report contained a table prepared by | anything very startling, and Mr. Pendred contented 
Joshua Field giving a list of the steamers then in| himself with the prophesy that coal consumptions 
existence. This showed that while in 1812 only| will fall still further, and that pressure and tempera- 
two such boats were in being, five more were built | ture might rise to 450 lb. and 1,000 deg. F. Wisely, 
in the following year. Five years later, in 1818, perhaps, there was no discussion of a complete new 
12 new vessels were commissioned, and in 1822] break-away of the type which was represented by 
no less than 38. In the first half of 1822, 22 steamers | the introduction of the steam turbine, and nothing 
were launched. By June 15, 1822, 127 steamers | was heard of gas turbines, powdered-coal engines, 
had been built in the British Isles. or the present-day revolutionary changes in boiler 

Little is known about the engines of these early | design. The manner of delivery of the lecture was 
boats, but Mr. Pendred stated that “we may| of the same enjoyable standard as its matter, and 
suspect, on pretty good ground, that pistons acting |Mr. Pendred concluded with an eloquent passage 
directly on the paddle shaft, as in the Charlotte | from which we have quoted, slightly inaccurately, 
Dundas, did not long survive.” He suggested that | in our opening paragraph. 
crosshead guides or their equivalent, did not find | 
much favour in early days, probably owing to the | NOTES. 
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difficulty of making them sufficiently accurately, | 
and keeping them cool. Various types of approxi- 
mately straight-line motion, the bell-crank, the | 


“ Parsons Line” of the power station, applied 
without qualification to the sea-going ship—can 
be overdone, was clearly demonstrated by Dr. E. 
V. Telfer in his paper on “The Reduced Speed 
Running of Merchant Ships,” read on November 16, 
before the North-East Coast Institution of 
Engineers and Shipbuilders. Dr. Telfer approached 
the question from a new angle, and reached the 
conclusion that the present tendency to build 
new cargo tonnage of fairly high average speed, 
and designed to give optimum efficiency at that 
speed, is economically unsound. It would be 
| a better policy, in his opinion, to meet the immediate 
| demand for new ships by building vessels which 
| would run most efficiently at lower speeds, but to be 
| capable of higher speed, at a somewhat less efficiency, 
should the freight market require and justify its 
adoption. In effect, he would design cargo vessels 
on the principle which largely governs the machinery 
design of most warships, stressing particularly the 
maintenance of the maximum efficiency of operation 
at cruising speeds, to give a wide radius of action, 
regarding “‘ full”’ speed as likely to be required only 
occasionally, when its importance would transcend 
for the time the extra cost involved. Without 
following Dr. Telfer through the list of leakage 
losses, the relative importance of which isso much 
enhanced at lower powers, it may be said that he has 
made out a verystrong case for the further investi- 
gation of steam engine performance at fractions of 
| the designed power, and particularly, the effect of 
a reduction of main engine power upon the per- 
| formance of the associated auxiliary machinery. 
| Another point, raised by Dr. Telfer, is of interest 
| to those who seek to rejuvenate old vessels, and 
|more especially old types of machinery, by fitting 
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As promised in the King’s Speech, the Electricity | patented improvements. Sponsors of such devices, 


inverted beam, and the grasshopper engine, became | (Supply) Bill, 1934, was brought up in the House of | when their claims to produce an extra half-knot 


more or less standardised. As the cylinders were |COmmons on Thursday, November 29, and after| of service speed are countered by the argument 
large, the crosshead became of considerable length, | S°™e debate was read a second time without a/that the higher speed is not wanted, are quick 
and was the part that most frequently failed. It|‘ivision. It was remitted to a Committee of the|to point out that, in such a case, if the existing 
was, indeed, stated before the Holyhead Road | whole House, and reached the committee stage on | speed is maintained, the economy must show itself 
Committee that it was an advantage that this part | Wednesday. The most debated clause in this| jn fyel consumption. If, however, the claim of a 
of the mechanism should not be too strong, as the | ™e@sure, which was passed by the House of Lords | higher economical speed is justified, the existing 
breaking of a crosshead might save the cylinders | last session, but was not proceeded with owing to| speed becomes, to that extent, a “reduced” one, 
from destruction, and it could easily be replaced. | lack of time, enables the Central Electricity Board | subject to many, if not most, of the disadvantages 
The power developed by these early engines is | give @ direct supply to railway companies for | shown by Dr. Telfer to be inherent in that condition ; 
naturally not known, indeed, it probably never was | traction purposes. U ntil now it has been necessary | and unless the newly acquired economy is sufficient 
known with any accuracy, but good records exist | for a railway to negotiate separately for a supply | to offset the reduced-speed losses, and still to leave 
of the engines of the London Engineer, which were | with each undertaking through whose area the | a margin, the last state of the voyage cost-sheet 
built by Maudslays. They are reported to have | lines affected pass, an arrangement which tempor-| may easily prove to be worse than the first. The 
developed from 60 h.p. to 70 h.p. Mr. G. 8. Baker, | arily leads to waste of time and permanently to/| suggestion is an interesting one, and may perhaps 
working from the known data concerning the hull, | 8°™° extra cost. It is opposed by — 20 per cent. | account for some rather puzzling failures of special- 
has calculated that about 90 i.h.p. would have been | of the electricity supply industry, the Federation of | ties, which, elsewhere, and under conditions appa- 
required in the boat. | British Industries, and some Members of Parliament, | rently not greatly dissimilar, had given good service. 


These early days were followed by a period of | 02 the grounds that it violates the principle of the 










great advance, which Mr. Pendred placed between 
1825 and 1850. These years saw the perfection of | 
the side-lever and oscillating cylinder engines, and 
the introduction of the screw propeller. Some | 
remarkable and very beautiful oscillating cylinder | 
paddle engines were built, but the type was gradually 
superseded by the inclined cylinder type which is 
the standard form of to-day. The screw propeller 
became a practical competitor with the paddle- 
wheel in 1837, when Francis Pettit Smith fitted a 
six-ton boat with a 6 nominal h.p. engine driving 
a propeller, which had a helix of two complete 
turns. The design was very ineffective, but 
fortunately, when the boat was running on the 
Paddington Canal, the propeller struck some 
floating object and part of it was broken off. The 
vessel immediately went faster. Smith at once | 
realised the lesson of this fortunate mishap and 
fitted the boat with a new propeller with a single 
turn. With this little boat he then sailed from | 
London round to Folkestone and Hythe and back. 


with the Central Electricity Board as a check on 


by Sir Herbert Walker in The Times, however, the 
Bill specifically prohibits the Board from entering 
|into an agreement with a railway company until 
they have satisfied the Electricity Commissioners 
| that the terms and prices will not result in a financial 
|loss to the Board. Another important clause will 


of electricity from the latter at times of peak loads. 
Such agreements were not allowed for in the 1926 


Authority to fix special prices for exceptional supplies 
is also sought. 


THE OPERATION OF SuHrps AT REDUCED SPEED. 


1926 Act, which allows private enterprise to compete | 





inefficiency, and has been condemned for the reasons | 
| that it opens up the way to nationalisation and will | 
establish an undesirable precedent. As pointed out | 


| consists of three parts : 
|sum as may be determined for all points of supply 


legalise the making of agreements between the Board | 
and owners of non-selected stations for the supply | 


The determination of the most economical service | 


CentTRAL Exvectriciry Boarp’s TARIFF FoR SourH- 
West ENGLAND AND SoutH WALES. 


The Central Electricity Board have notified 
authorised undertakings in South-West England 
and South Wales that trading will begin in that 


}area on January 1, 1935, and have issued a tariff 


for that purpose. As in other areas, this tariff 
A service charge of such 
after the first, a fixed kilowatt charge in respect of 
each point of supply, and a running charge. The 
fixed charge will vary from 31. 10s. to 2l. 15s. per 
kilowatt of maximum demand, the reduced charges 


| coming into force in accordance with “a standard 


increment of demand,” as explained on page 628 


Act, though, as is well known, they have since been | - : 
SOME. FS Jeng. ae Ue issue ember 25, 1932. This charge 
th on ayer eee Daitiieiien of our issue of November 25, 1 ' Z 
authorised in one or two cases by private legislation | will be subject to an increase of 4s. 6d. per kilowatt 
| for each 0-1 by which the power factor is below 0-85, 
| and will be increased or reduced by 2s. for each 1s. 


by which the sum paid in rates divided by the 
kilowatts of “‘ active”’ plant is more or less than 









































This led to a demonstration before the Admiralty | 
and the building by Smith and his friends of the 
screw steamer Archimedes, of 200 tons. She had | 
two engines, “‘ of a collective power of 80 horses.” 
She was expected to steam at five knots, but 
actually attained over nine. This boat established 


speed for a merchant ship which is not tied to a| 4s. 6d. The running charge will be 0-225d. per 
rigid time schedule has been a major problem with | kilowatt hour, but where the average cost of the 
superintendents since the earliest days of steam | fuel consumed in all the selected stations in the 
navigation. That speed costs money, in an in-|area multiplied by 12,700 and divided by the 
creasing ratio, is self-evident, and that a reduction average gross thermal value is more or less than 
of speed will reduce this cost is equally true, up to—| 14s. 6d., this charge will be increased or reduced by 
the position of the screw propeller, and in 1840— or down to—a point; but when so many factors | 0-0008d. for each 1d. of such excess or deficit. The 
1841, four 1,500-ton merchant screw-steamers were | are involved, it is not easy to ascertain in advance | Board also announce that they have adopted the 
built, and H.M.S. Rattler was laid down. | exactly where, under given conditions, the speed-| South-West England and South Wales (Alteration 

The early screw propellers were geared-up from | money curve is at its lowest. Few ships consistently | and Extension) Scheme, 1934. The details of this 
the slow-running engines, and there were probably | operate at or near their trial speeds; but that| scheme were given in ENGINEERING a week or two 
members of Mr. Pendred’s audience who, in youth, | the common practice—the principle of the! ago, and it will be remembered that it provides for 
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an increase in the selected stations from seven to 
sixteen. The area covers 17,090 square miles, or 
about 25 per cent. of the total, though the popula- 
tion is only 6,250,000, or about 14 per cent. of that 
of Great Britain. It is also concentrated in a few 


industrial districts, the remainder of the territory | 


being sparsely populated and mainly agricultural. 
The transmission system consists of 606 miles of 
primary and 113 miles of secondary overhead lines, 
and the amount of electricity generated in the area 
during 1933 exceeded 1,000,000,000 kWh, which is 
104 per cent. in excess of the output of 1926. 
About 100,000 kW of generating plant and 140,000 
h.p. of motors have been changed over in connection | 
with the standardisation of frequency. 


IRRIGATION WorKS IN MADRAS. 

The rainfall in the Madras Presidency not 
only unequally distributed, but is apt to be irregular, | 
and while the coastal districts are subject to cyclonic 
rain storms, the rainfall in the interior, especially 
the Anantapur districts, is often inadequate. Long 
before the advent of the British, irrigation works 
on a considerable scale were maintained, some of 
these, indeed, being of antiquity ; a | 
consequence, agriculture has been for centuries an | 
important industry supporting a large percentage | 
of the population. Many of the irrigation works 
now owned and administered by the Govern- 
sums on the mainten- 
works and on the con- 
A report is published 


18s 


great as 


are 
ment, which has spent large 
ance and repair of existing 
struction of works. 

annually by the Irrigation Section of the Public 
Works Department of the Presidency, and that 

which covers the year ending June 30, 1933, has 
recently been issued. This indicates that the area 
irrigated by Government works alone was 7,442,896 | 
acres, representing 19-01 per of the total | 
cropped area. The total revenue realised during | 
the year under review was Rs. 3,16,68,945, and 
the net revenue Rs. 1,04,22,251. The profit derived, | 
after deducting interest charges, was Rs. 44,53,086. 
\ fair amount of space in the report is naturally 
devoted to the Cauvery-Metur project, but as this 
has been dealt with in detail in our columns, on 
page 206 ante, and also in previous volumes, we do 
not propose to quote figures and constructional 
data given in the report, especially as the dam has 
now been completed and was officially opened in 

August, 1934. While the Metur dam is, perhaps, 

the most spectacular of the works under the jurisdic 

tion of the Madras Public Works Department, 
many others, although not so well known, have | 
long been valuable assets to the Pre sidency. Among 
these may be mentioned the canals in the Godavari 
and Kistna delta and the Kurnool-| 
Cuddapah canal, which are used for navigation, as 
well as for irrigation purposes, the total length of | 
canals utilised for this dual totalling 
upwards of 1,000 miles. Altogether, the aggregate 
length of all the main and branch canals owned by 

the Government 4,493 miles, while the total 
length of the distributary channels is 10,386 miles. 
For many years past a scheme for the restoration 
of derelict tanks, studded over various portions of 
Madras, has in lhe total area 
coming within the scope of the scheme is 102,500 


new 


cent. 


systems, 


purpose 


8 


been progress. 


square miles. On March 31, 1933, restoration 
works had been completed in an area occupying 


$4,412 square miles, while, in a further area of 
4,320 square miles, works were in progress or were 
under contemplation. Thus about 86-57 per cent. of 
the total area comprised in the scheme had either 
been. or was about to be, dealt with, leaviag a 
balance of 13,768 square miles. 





Brirish STANDARD Specification For WELL-GLAss 
LigutTiIne Frrrines The British Standards Institution 
has recently issued a revision of the specification for 
underground lighting fittings, for use in mines. The 
specification provides for 60-watt non-flameproof well 
glase for use underground in collieries in the areas 
prescribed by the Coal Mines General Regulations 
(Lighting), 1934. In this revision the specification has 


been modified to provide fittings suitable for use with 
gas-filled lamps. Larger clearances have been stipulated, 
and the specification now requires that packing rings 
shall be made of asbestos, or some material other than 
rubber, capable of indefinitely withstanding in service, 


without deterioration, a temperature of 212 deg. F. 
Copies of the specification (No. 238-1934) may be 
obtained from the Institution, 28, Victoria-street, 


° 


London, 8.W.1, price 2s. 


2d. post free. 
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MODERN SPECTROSCOPY. 


ProressoR HERBERT Dinoie, D.Sc., A.R.CS., 
D.L.C., commenced the second of his Cantor Lec- 
tures on Modern Spectroscopy, delivered at the 
Royal Society of Arts on Monday, November 26, by 
remarking that in his previous lecture he had made 
no reference to band spectra or absorption spectra. 
He proposed then to repair this omission, although 
it would only be possible for him to touch upon the 
fringe of these important branches of spectroscopic 
work. To illustrate the of a band 
spectrum he showed the slide reproduced in Fig. 6. 
It resembled a number of patches of continuous 
spectrum, but with sufficient resolving power the 


appearance 


patches broke up into regularly arranged groups of 
1 sharp edge known | 


lines usually opening out from 
as the head. It was early suspected, and had since 
been amply confirmed, that a band spectrum was 
produced by a molecule and a line spectrum by an 
atom; the molecule might belong to a compound, 
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such as carbon dioxide, or to an element, such as 
nitrogen. Naturally, since excessive energy broke 
down a molecule into atoms, a gentle stimulus was 
usually most effective in producing band spectra. 
Helium was an exception in this respect since 
under the gentlest it the line 
spectrum of its neutral atom, while under very 
strong discharges it gave the line spectrum of the 
ionised atom. Under discharges of intermediate 
intensity, however, it gave a band spectrum of the 
molecule He,. The reason for this was that helium 
atoms in a certain excited state were capable of 
uniting with another and forming diatomix 
molecules, a phenomenon which was at once evident 
from the character of the spectrum, but 
St arcely have been detected otherwise since the life- 
time of the molecule was far too short to permit of 
chemical investigation. 

In general, however, band spectra were as suit- 
able for chemical analysis as line spectra, but great 
care was necessary in interpreting the results, since 
it did not follow that the molecule emitting the 
spectrum was the same as that which existed before 
the discharge passed. The greatest contribution of 
the study of band spectra to modern physics and 
modern chemistry was the knowledge it had afforded 
of the structure of molecules. Deslandres found 
that bands in a spectrum occurred in groups (now 
known as sequences) within which a simple relation, 
viz., an arithmetical progression, existed between 
the wave-numbers of the heads. He also showed 
that out of the multitude of lines apparently pro- 
ceeding from a single head, selections could be made 
which also exhibited regular progression in wave 
numbers. The lower spectrum in Fig. 6 showed 
this for a well-known group in the cyanogen 


discharges gave 


one 


could 
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spectrum the upper spectrum being that of nitrogen. 
A whole sequence of bands could be represented by 
a single formula embodying the two above-mentioned 
results. Actually it was now known that these 
relations were only approximate, but they never- 
theless occupied an important place in the modern 
theory of bands. The point to which the lecturer 
desired to direct attention was not so much the 
details as the general character of the relations. 
They showed regularities in the differences of wave 
numbers, and it was such differences in atomic 
spectra that had led to the theory of atomic structure. 
The kind of investigation initiated by Deslandres 
was the means by which, assisted by analogy with 
the previous results for atoms, knowledge of the 
structure of molecules had been obtained. 

It was not possible in the time available to give 
{more than a general idea of the results. In the 
first place we knew, of course, that a molecule was 
composed of atoms and its structure must therefore 
be capable of being built up out of the structure of 
atoms. To take the simplest case, viz., that of a 
diatomic molecule, this consisted of two separate 
nuclei each surrounded by revolving electrons. The 
latter we could imagine to be capable of assuming 
different states, absorbing energy and becoming 
| excited, and radiating this energy as a beam of light 
of proportionate frequency on returning to their 
original condition. If this explanation were 
correct we might expect a similarity between the 
spectra of molecules and atoms containing the same 
number of electrons. For instance, the molecules 
of carbon dioxide and of nitrogen and the atom of 
silicon each contained 14 electrons. These all gave 
similar spectra, although the similarity was not 
immediately obvious to the eye, the most con- 
spicuous features of the spectra being very different 
in the three cases. Time did not permit of an 
examination of the similarities, but, broadly speak- 
ing, the main characteristics of band spectra were 
well accounted for on the assumption that the 
radiation was associated with the movement of 
electrons in a manner very like that occurring in 
atoms. 

The reason that the appearance of a molecular 
spectrum was very different from that of an atomic 
spectrum was to be found in the effect of the nucleus. 
This effect, almost negligible in line spectra, was 
responsible for nearly the whole of the distinguishing 
features of band spectra. In the case of line spectra, 
referred to in the previous lecture, there were two 
effects of the nucleus, one depending on its mass and 
the other on its nuclear moment, the result being a 
splitting up of the line visible only under great 
dispersion. A similar thing occurred in band 
spectra, but here the nuclear splitting of the line was 
enormously increased. The hyperfine structure of 
the atomic line was expanded into several sequences 
of bands each comprising an indefinitely large 
number of lines. All this was associated with a 
single change of electronic state. The nucleus of a 
molecule must include at least two atomic nuclei 
and to explain the results it was necessary to take 
into account not only the influence of the individual 
nuclei but also effects depending upon their relations 
with one another. It could be said at once that the 
nuclear moment of each exercised an effect only 
comparable with that shown in atomic spectra and 
might therefore be neglected in considering the larger 
problem. The effect of nuclear mass, however, was 
not negligible, for in a system of two nuclei the 
balance was upset if the mass of one of the compon- 
ents was changed. 

The nuclear characteristics responsible for the 
most general features of a band system were usually 
associated with rotation and vibration of the 
nuclear structure, but, as with atomic systems, such 
pictures, in the last analysis, were only symbolical. 
The lecturer proposed to speak, however, as if the 
nucleus of a molecule were an actual system of two 
massive atomic nuclei separated by a definite 
distance, round which electrons moved in deter- 
minate orbits. The two kinds of motion referred 
to were a rotation of the system round an axis 
perpendicular to the line joining the nuclei and 
vibration or pulsation of the system along that line. 
When the nuclei were rotating at a constant rate 
and vibrating with a certain amount of energy they 
were said to be in a particular state. Just as the 














_ DEc. 7, 1934.] 


ager l , oi 
revolution of an electron in an orbit of fixed energy | cases, be converted into certainty. The application 
was associated with a particular state of the outer 


portion of an atom, so fixed energies of rotation and 
vibration were associated with a particular state of 
a molecular core. Various states of rotation and 
vibration were independently possible, but not any 
arbitrary state. There was a succession of discrete 
energies of rotation and a succession of discrete 
energies of vibration separated by finite intervals, 
just as the possible orbits of an atomic electron 
were separated by finite intervals. 

As previously stated, the band system was all 
associated with a single electron change and the 
complication of the structure must therefore be 
due to all the possible rotational or vibrational 
changes that might be coupled with this constant 
electronic change. If, Professor Dingle said, out 
of the whole complex of radiation, we looked for 
those lines which corresponded to the same vibra- 
tional change, being therefore differentiated only 
by their different rotational changes, we should find 
that we had a single band of the system. The 
bands, however, themselves occurred in groups and 
sequences, and if we inquired what distinguished 
one sequence from another the answer would be 
that all bands in the same sequence denoted vibra- 
tional changes by the same number of quanta, the 
difference between one band and another in that 
sequence being that the size of the quanta differed 
in the two cases. To summarise then: a band 
system was all the radiation possible when only 
the electronic change was specified ; a band sequence 
was all the radiation possible when the electronic 
change and the number of quanta concerned in the 
vibrational change were specified ; a band was all 
the radiation possible when the electronic change 
and the actual vibrational change were specified ; 
and a single line was the radiation obtained when 
the electronic, vibrational and rotational changes 
were all specified. 

Continuing, the lecturer said there were certain 
obvious features in the structure of a band system 
and other features, no less important, which were 
not evident on a casual inspection. A single band 
seemed to be a uniform structure, but actually it 
was made up by the overlapping of a number of 
* branches.” In the simple molecule, three such 
branches, P, Q, and R, might occur, each branch 
being characterised by the fact that it corresponded 
to a change by a particular number of rotational 
quanta. When a band was analysed into its 
branches the striking fact emerged that the head 
had no special theoretical importance; the real 
origin lay somewhere in the midst of the structure 
where there was no line at all. How this came 
about was illustrated by the slide reproduced in 
Fig. 7. It was not necessary to consider the exact 
meaning of the three curves shown ; they might be 
regarded as a geometrical device to enable the 
positions of the lines in the three branches to be 
represented. The lines were obtained, as shown in 
Fig. 7, by dropping perpendiculars from the points 
of intersection of the curves with equidistant hori- 
zontal lines. The common point from which the 
three curves issued, it would be seen, was not 
indicated at all in the appearance of the band, and 
the crowding of the lines at the head was simply 
the result of the bending back of the P curve at 
that point. All this analysis might seem very 
complicated, but it was remarkable that it was 
possible to do it at all. When one considered the 
ilmost hopeless complexity which a band system 
presented to our observation and then realised that 
it could all be expressed in terms of three sets of 
‘hanges, viz., electronic, vibrational and rotational, 
it was impossible to avoid the feeling that the 
interpretation was far more simple than we had any 
reason to expect. 

The lecturer passed on to consider the production 
of rotation bands and vibration-rotation bands, the 
effect of nuclear mass on band spectra, and the 
ses of band spectra in chemistry. In the latter 
onnection he pointed out that chemistry was 
onsiderably occupied in tracing the courses of 
eactions, but since only the stable initial and final 
substances could be submitted to chemical exami- 

ition the intermediate processes were necessarily 
matters of conjecture. By means of band-spectrum 
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of this kind of investigation when the reaction was 
accompanied by radiation of light or, as in photo- 
chemical reactions, was stimulated by light of 
certain frequencies, was obvious. Such investiga- 
tions were often greatly simplified by the Raman 
Effect. This, Professor Dingle said, might be 
described as follows :—When a substance was illu- 
minated by light of a particular frequency, it might 
scatter not only that light unchanged, but also some 
weak radiations displaced by definite frequency 
intervals from the incident light. The amounts of 
the displacement were characteristic of the sub- 
stance illuminated, and it had been found that in 
many cases they were identical with frequencies 
occurring in the rotation bands either of the sub- 
stance or of a group of atoms forming part of its 
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molecule. The rotation bands were usually far 
in the infra-red, where they were very difficult to 
investigate, so that the phenomenon gave a con- 
venient and accurate method of determining the 





627 


which emitted it. The explanation of this was as 
follows: Out of the whole range of incident fre- 
quencies the absorbing substance took the particular 
frequencies to which it could respond and substituted 
for them weaker light of the same frequencies of 
|its own creation. From this it followed that any- 
| thing which could be deduced from the unabsorbed 
‘light in the background of the spectrum pertained 
to the original source of the incident light, but 
anything which could be deduced from the feebler 
light in the absorption line had nothing to do with 
the original source, pertaining only to the absorbing 
body. The effect above referred to is well illus- 
trated in the slide reproduced in Fig. 10, in which 
|a portion of the solar spectrum is shown above the 
| spectrum of magnesium. It will be seen that several 
of the bright lines in the latter coincide exactly 
| with dark lines in the solar spectrum, thus indicating 
that the sun’s atmosphere contains magnesium 
| vapour which absorbs light of the same frequency 
as that emitted by magnesium. 

| The lecturer concluded with a brief reference to 
| fluorescence spectra, explaining that, in this case, 
the fluorescent body transformed light from one 
frequency to another before emitting it. There 
was still much work to be done on this matter, 
and he thought it would be premature to attempt 
any general account. The work promised, however, 
to be of such importance and interest that it could 
not be allowed to pass unmentioned. 








RECENT DEVELOPMENTS IN GER- 
MAN WOODWORKING MACHINERY. 


Tue following account of present-day practice in 
some branches of German woodworking machinery may 
well be commenced by one or two generalisations. The 
degree of accuracy of the product required from a 
machine tool for metal is, clearly, greater than that 
necessary from a woodworking machine; indeed, the 
material handled in the latter would not lend itself 
to the fine limits common in machining metal. In spite 
of this primary difference, there is a marked tendency 
towards approximation in design in the two classes 
of machine. In the woodworking machine, more 
attention seems to be now given to heavier design of 
the non-moving parts in order to ensure rigidity in 
the running of high-speed cutters, a practice already 
well-established in high-speed machine tools. Greater 
care is also paid to the balancing of rotating parts, also 
with a view to vibrationless running, and ball and roller 
and other anti-friction bearings are more freely used. 
Probably, a contributory cause to the changes is that, 
for parts which have to be glued together, experi- 
ence has shown that the joints will be stronger in pro- 
portion to the finish of the surfaces. Most of the new 
machines have independent motor drives, but the 
hydraulic drive is making headway. This form of 
drive not only tends to improve the quality of some 
kinds of cut, but gives greater flexibility in providing 
the small variations in speed and feed which are 
desirable in view of the differences in the characteristics 





rotation frequencies from observations in the 
ordinary spectrum region. The slide reproduced in 
Fig. 8 showed the spectrum of benzene illuminated 
by light from the mercury arc with an iron spectrum | 
below it for comparison purposes. A fewmercury | 
lines appear as heavy patches in the upper spectrum | 
and about the middle a few of the Raman lines due | 
to the scattered light are just distinguishable. Other 
still fainter lines have been lost in reproduction. 

Passing on to absorption spectra, the lecturer 
said that one great advantage of spectrum analysis 
was that the substance might be anywhere so long 
as its light was available. We could therefore | 
analyse the sun and stars, and when this was 
attempted the spectra obtained were of the con- | 
tinuous form but were crossed by dark lines. 
Examples of stellar spectra obtained by Lockyer in 
1891 and showing these dark lines were illustrated 
in the slide reproduced in Fig. 9. The reason for | 
the dark lines was discovered by Kirchhoff and | 
Bunsen in 1859, who showed that if a beam of | 
light giving a continuous spectrum were passed | 
through a fainter luminous body giving a line 
spectrum, the final spectrum contained dark lines 
crossing the continuous spectrum at exactly the | 
positions which would have been occupied by the 
bright lines of the interposed body if the continuons 
| light had not been there. Spectra of this kind were 
called absorption spectra because they characterised | 
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nalysis, however, this conjecture could, in many | the substance which absorbed light and not that | angular adjustment to the horizontal plane and the 








of the greater range of woods now available. The 
hydraulic drive is also held to simplify power trans- 
mission and to render operation of the machine easier 
as the controls readily lend themselves to convenient 
grouping. 

In describing a selection of individual machines, 
by the aid of the illustrations given in Figs. 1 to 8, 
Plates, XLI and XLII, some concerned in the manu- 
facture of the typical modern product, plywood, will 
be first dealt with. This, as is well known, is built 


| up from sheets of wood, of various thicknesses and dis- 


posed in different layer arrangements, glued together. 
The sheets, or veneers, are either cut in the flat from 
baulks of timber or are turned from the tree trunk in 
continuous sheets, a jong thin knife being used in both 
cases, though the work is held in the first case and the 
knife kept stationary in the other. The parallel slicing 
method of preparation is illustrated by the machine 
shown in Fig. 1, Plate XLI. This is an hydraulically- 
operated machine made by Messrs. A. Roller, Berlin, 
N.20. The baulk of timber is carried upon a rising 
and falling table, not clearly seen in the figure, and the 
pressure of the cut in the horizontal plane is taken by 
a girder connecting the side frames, between which the 
table moves vertically and on top of which the heavy 
structure carrying the knife reciprocates horizontally. 
The knife is not shown in the illustration, but is held in 
a carrier attached to the arched cross beam seen imme- 
diately above the work. The beam is set at an angle 
to the line of traverse so that a shearing type of 
cut is obtained. The knife is either fixed at a per- 
manent inclination to the horizontal or is capable of 
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carrier assembly is removable, so that the knife may 
be readily ground. 

The knife-carrying structure is made up of the beam 
already referred to and a pair of saddles which are cross- 
connected by another beam. The saddles each carry an 
hydraulic cylinder supported on sliding ways on the 
top of the side frame. The piston rods are fixed to the 
side frames and their axes are approximately aligned 
with the ways and the plane of the knife and its accom- 
panying pressure bar. This is done in order to avoid 
any tendency to tilt. The cylinders move along the 
fixed piston rods on separate ways on the side frames. 
The side frames are tied at the back of the machine, 
as well as by the beam in the front which takes the cut- 
ting pressure. The method of operation is as follows : 
The squared timber baulk is first treated by steam or 
boiling water when this is necessary, and is loaded on 
to the table. The vertical feed is given to the table 
just prior to each fresh cut being taken. The machine 
is single-acting, that the return stroke is an idle 
one, during which the cut sheet is removed either by 
hand or automatically. The table has an area of 
1,200 mm, (47-24 in.) by 1,450 mm. (57-08 in.), and the 
feed is effected by four screws fitted with a double 
ratchet enabling any normal thickness between 
0-07 mm. (0-0027 in.) and 10 mm. (0-3937 in.), to be 
cut, without employing change gears. The pressure 
bar which holds down the timber is adjustable to suit 
the different thicknesses of veneer. A motor with push- 
button control is provided for quick traverse of the 
table. 

The knife is reciprocated by admission of oil under | 
pressure to alternate ends of the cylinder, both cutting 


18, 





and return speeds being independently variable in 
infinite steps between zero and the maximum. At the 
latter speed 16 cuts per minute may be made. The 


direction of the oil flow is reversed just before the ter- 
mination of each stroke in order to check the momen- 
tum of the traversing structure, in this way avoiding 
shock and vibration. Ifthe resistance to the knife varies 
during a cut, due to hard or soft parts in the wood, &c., 
the oil pressure is automatically increased or decreased 
to suit. An adjustable overload device automatically 
stops the machine if the resistance reaches a point 
likely to result in damage to the knife, &c., and limit 
switches prevent overrunning. The oil after being ex- 
hausted is filtered and cooled before re-use. The auto- 
matic control of the knife structure is effected by means 
of an adjustable plate-cam, which actuates a reversing 
awitch controlling the oil-pump mechanism. Manual 
control is also provided for by push-buttons. The 
panels bearing these are duplicated, that is, there is one 
on each side of the machine, and accidents to operators 
from premature starting are guarded against by an 
interlock, which prevents starting unless corresponding 
buttons on both sides are simultaneously pressed. The 
substitution of the hydraulic drive in place of the older 
drive by rack and pinion is stated not only to have | « 
nearly doubled the cutting speed, but to have eliminated | « 
the troublesome vibrations and the irregular motions of 





switches to prevent overrunning. 
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the same way as a shaving passes through the interior | plane. 


of an ordinary hand plane. 


The knife and pressure rail are, of course, continually 
fed inwards simultaneously and the beams carrying 
them are, in consequence, mounted on saddles on the | 


same slides. The load due to cutting acts in a direction 
passing through the centre of gravity of the beam 
| system, and the axes of the screws by which the feed is 
effected lie in the same plane as the knife edge. This 
arrangement is adopted to eliminate vibration and 
tilting. The knife beam is pivoted on the saddle, 


and can be swivelled so as to give the best cutting 


angle to the knife. This adjustment is normally 
automatic, and the angle may be altered at a pre- 


determined point, or the automatic action may be 


and either rotary cutters or grinding wheels. 





As the sheets are generally not square the 
transverse-grain sheets are necessarily made up of 
several-pieces glued together at the edges to form a 
sheet of the length of the longitudinal-grain sheets. 
This involves trimming of the edges and glueing the 
|sheets edge to edge. The first process is done by 
squaring up the edges of a pile of sheets, held under 
pressure, by meaas of a combination of circular saws 
This 
jointing machine is usually provided with an attach- 
| ment for glueing the edges, but the sheets are further 
| treated by applying heat and pressing the glued edges 
together in another machine. The methods adopted 
result generally in a joint of greater strength than the 
| wood itself. 





arrested and the knife kept at a constant angle. The| The prepared sheets are then glued on the surface 
knife edge is, of course, kept in the same line relative | and assembled in the desired number of layers, being 
to the work whilst the angle is being adjusted. The | afterwards subjected to pressure and heat in an hydrau- 


method of attachment of the pressure rail enables | lic press having heated platens. 
smooth veneers over the working width to be obtained | plywood sheets have then to be trued up. 


The edges of the 
A machine 


even when the log is not of uniform density throughout. | for this purpose is shown in Fig. 4, Plate XLI. Two 


The amount of the quick and fine adjustments of the 
pressure rails are read off from pointers traversing a 
scale. The slot may be quickly opened and closed, 
to alter the normal opening if required, without the 
cutting operation being interrupted. The pressure 
rail adjusts itself automatically when the change is 
being made from one thickness of veneer to another 
and thus always retains its correct position. Two veneer 
thicknesses are obtained through a change-gear box at 
the operator’s position and four additional thicknesses 
are possible while the machine is running. At the 
completion of the cut, the saddle is automatically 
withdrawn quickly by means of a separate motor, 
with push-button control, this motor also effecting 
the rapid advance of the saddle to the feed point. 

The chucks are rotated simultaneously, being driven 
by spur wheels meshing with pinions on a common 


driving shaft. The cutting speed may be kept constant, 


that is, the speed of rotation may be varied as the peri- 
phery of the log decreases by using a direct-current 
shunt-wound motor controlled from the movement 


of the knife-beam saddles, or an alternating pole- 
change motor with four changes may be used. 


With a 


belt drive from a line shaft, only two speeds are avail- 


able, these being obtained by a clutch fitted with 


multiple spiral springs. The chucks are traversed 
by a separate motor with push-button control and limit 
The two machines 
shown are generally employed in producing sheets of 


veneer. In the smaller machine these are cut 


off by the man in the foreground and received and 


piled by the two girls in the background. Messrs. 
Roller also make a high-speed lathe which produces 


the veneer in a continuous sheet at speeds up to 
60 
generally 


(about 197 ft.) per minute. This lathe is 
similar to those just described but is 
‘quipped with an automatic log-feeding and centring 
levice. 

The continuous sheet as it comes out of the lathe 


m. 


the knife, arising from the employment of rotating | passes through the automatic shearing machine illus- 


driving parts 

rhe use of the slicing machine or the lathe is produc- 
ing veneers is bound up with the kind of product | 
required and does not call for discussion here. The 
veneer lathe simply turns down the logs of wood by a 
knife as long as the log itself and set in a nearly tan- 
gential position. The knife is fed inwards from the 
periphery of the log. The prime requisites of a veneer 
lathe, apart from the need of a wide range of speeds and 
feeds to deal with the great number of varieties of wood, 
are that the cutting speed and the angle of the knife 
should vary automatically so that the cutting conditions 
remain constant as the log decreases in diameter. Two 
forms of veneer lathe, also built by Messrs. Roller, are | « 
illustrated in Figs. 2 and 3, Plate XLI. The smaller | i 
lathe, shown in Fig 2, is depicted in operation. In the | « 
larger one of Fig. 3, the work is not in place and 
the knife with its carrier may be made out between 
the chuck flanges. The general features of both 
machines are similar, but the larger one is provided | « 
beam along which runs a saddle 


with an overhead 


carrying a circular saw with vertical adjusting | « 
gear. This is traversed along the log being turned 

to divide the veneer sheet longitudinally. This lathe | « 
will take a log 12 ft. 10 in. im length. The|.« 


machines are made in several sizes with capacities 
ranging from 40 in. to 80 in. in diameter, and accom- 
modating logs from 3 ft. 6 in. long to the figure given 
above. The logs, after having the bark removed 
and the ends squared, may or may not be treated with 
hot water, and are then inserted between the lathe 
chucks and turned down by a knife extending over their 
full length. In both machines will be noticed a pair 
of deep beams, with curved backs, set at an inclina- 
tion to one another. One of these is the knife beam on 
which is mounted the knife in its carrier bar, and the 
other is the pressure bar carrying the pressure rail. There 
is a narrow slot between the pressure rail and the 
knife through which the sheet of veneer passes in much 








}trated in Fig. 5, 


the machine works automatically. 
piece appear in the sheet, however, the depression 
of a separate push-button at suitable moments gives 


interfering with the automatic operation. 


illustration. 


housed 
coupled and uncoupled to the motor by means of an 
electromagnetic 
supplied by a small dynamo driven from the main motor. 


nected to the feed gear. 
inclined type, that is, it cuts from both edges of the 
sheet towards the centre. 
matic hold-down. 


Plate XLII. 


illustration 
the front 


defective 
from 


pieces, The 
the back. At 


out 
machine 


cutting 
the 


ible for different thicknesses of sheet. The roller 
irive is provided with a gear-box for speed changes, the 


speed change being electrically connected with the 
knife-operating gear. 
vided giving a total range 


Eight cutting cycles are pro- 
in the length of sheet cut 
f from zero to 16 ft. The cycles are controlled by 
ndividual push-button levers and, when a particular 
ut has been selected and the appropriate lever moved, 
Should a defective 


‘ontrol of the knife for cutting out the piece without 
The general 
of the machine will be clear from the 
The beam carrying the knife is recipro- 
ated vertically on cylindrical columns by means of 
sccentrics on a shaft driven from the main motor, 
in the base of the machine. The shaft is 


onstruction 


clutch, the current for which is 


rhe clutch is, as already indicated, electrically con- 
The knife is of the double- 


It is preceded by an auto- 


When the veneers are used for building up plywood, 


some of the sheets are passed through further machines 
before being glued together. 
the alternating layers of finished plywood are arranged 
so that the grain is at right angles in the horizontal 


As is generally known 


edges are trued simultaneously by means of circular 
| saws, the sheets being fed through by chain gear. 
The saws are not readily distinguishable in the illus- 
tration, but lie close to the chain-feed bands on the 
side nearest the two columns. These contain the 
motors for driving the saws, and operating the feed 
chains. The column on the right can be traversed 
under power to suit different lengths of sheet. The 
three bottom chains form the table of the machine, 
while the two top chains form the holding-down gear, 
their under portions passing over springs which exert 
the necessary pressure. The top chains have vertical 
adjustment to accommodate different thicknesses of 
plywood, the maximum thickness that can be accommo- 
dated being 50 mm. (1-96in.). The object of the chain 
feed is to obtain the necessary gripping surface to 
meet the resistance offered by the saw, without mark- 
ing the wood. The rate of feed can be varied with the 
thickness of the plywood. This machine is made by 
Messrs. C. L. P. Fleck Séhne, Berlin-Reinickendorf. 

A rather more elaborate machine for performing 
somewhat similar work to the machine just described 
is shown in Fig. 6, Plate XLII. This is designed for 
the finishing of plywood doors, consisting of two ply- 
wood faces with framing between. All four edges of 
the door are trimmed simultaneously, the complete 
operation requiring approximately only 40 seconds. 
The illustration shows a rough door ready to enter the 
machine, while a second door is in place on the work 
table. There are four cutter heads. The two lower 
heads traverse across the machine and deal with the 
top and bottom edges of the door. It will be realised 
that the girders carrying the head at the right-hand side 
of the machine can be traversed longitudinally to suit 
different heights of door. The two upper cutter heads 
travel along the overhead girders of the machine. 
One of the girders can be traversed transversely to 
accommodate different widths of door. It follows, 
of course, that the traverse of the four heads is syn- 





chronised so that no interference is possible. Each 


The feeding speed | pair of heads starts its traverse simultaneously, one 
| of the machine is regulated to agree with that at which | head moving in the opposite direction to the other. 
the sheet leaves the lathe, and the cutting stroke is | Limit switches prevent overrunning, and independent 
timed to divide the sheet automatically into pre-deter- | adjustment to each head enables the traverse to be 
mined lengths, hand-operated cuts being provided 
for 
shows 
is a pair of feed rollers, of which the upper is adjust- 


suited to the dimensions of the doors being finished. 
The cutter heads are equipped with circular saws and 
smooth planing, rebating and chamfering cutters. 
Each head has its own motor drive, the current being 
conveyed by flexible cables. The work table is provided 
with a cross-traversing and a rising and falling motion, 
the former serving to bring it out to the loading position, 
and the latter to hold the work tightly up against the 
adjustable clamping bars seen in the centre. The 
machine is made by Messrs. F. Meyer and Schwabe- 
dissen, Herford, and can be operated by one man. 
Veneer sheets are now extensively used to form 
cylindrical drums for barrels and other purposes, the 
sheets being coiled round a drum in several thicknesses, 
thus forming continuous plywood. A coiling machine, 
made by Messrs. A. Roller, is illustrated in Fig. 7, 
Plate XLII. The view shows the drum, but the 
feeding mechanism for the sheets is not visible. The 
drum is driven, either by motor or other means, through 
a gear-box incorporated in the side frame in the back- 
ground. The frame in the foreground is provided 
with a hinged bearing for the drum shaft to permit 
the finished work to be drawn off. The drum 
electrically heated, though steam heating may be used, 
and is surrounded by a heated jacket with automati 
temperature control. The necessary pressure 1s 
applied by means of steel bands somewhat similar to 
an external band brake, and actuated by an hydraulic 
cylinder. This mechanism can be made out to the 
right of the machine, the accumulator for the hydraulic 
system appearing at the extreme right. The veneer 
sheets dried, cut to length and coated with glue, are 
fed on to the machine table and through the feed 
rollers to the drum. The end is inserted in a slot in 
the drum, which is then slowly rotated, the veneers 
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being tightly wound round it, contact between the 
incoming layer and the preceding one at the point of 
entry being ensured by a pressure bar operated by 
a low-pressure hydraulic cylinder. The cylinder 
operating the gripping band works at a high pressure. 
The combined pressure and heat are sufficient to cause 
the glue to set in a few revolutions of the drum after the 
actual winding has been completed. The pressures, 
times and temperatures are indicated on instruments 
on the panel seen above the hinged bearing. The drum 
is collapsed before the finished work is withdrawn. 
This does not deform afterwards, and its true circularity 
makes the fitting of turned ends easy. 

An example of the increasing use of hydraulic 
operation is found in the duplex tenoning machine 
illustrated in Fig. 8, Plate XLII, in which the 
cutter feed is effected by hydraulic gear though the 
spindles are driven electrically. The machine is 
designed primarily for the mass production of chair 
parts, and is made by Messrs. F. Meyer and Schwabe- 
dissen, Herford. Tenons are cut at both ends of the 
work simultaneously by a pair of opposed rotating 
cutters mounted on headstocks having a high degree 
of flexibility of adjustment. Curved and angular work, 
as well as flat, can thus be dealt with. The headstock 
at the right of the illustration can be traversed along 
the bed to suit the length of work, but the one at the 
left has no longitudinal movement. Both headstocks, 
however, can be slewed in the horizontal plane and 
the vertical slides, carrying the spindles and their 
driving motors, can be inclined in the vertical plane. 
Each spindle of the two pairs is carried on a separate 
slide, so that the distance between them can be adjusted 
as necessary, whilst the slides can be coupled so that 
both spindles may be adjusted together in a vertical 
direction relative to the work table. The spindles 
are, further capable of adjustment in an axial direction, 
and all adjustments are provided with accurately- 
graduated scales. 

The work tables, which are narrow and close up to 
the cutters, are carried on brackets attached to the 
headstock saddles. They are capable of vertical 
idjustment, but the distance from the cutters 
invariable. Automatic holding-down clamps are pro- 
vided, having a universal joint device for handling 
curved work. Should a curved back rail, for 
example, be dealt with, it will be realised that, if the 
work is put on the tables with the convex side down- 
wards, the spindle slides of both headstocks will be 
tilted with the driving end of the spindles higher than 
cutters. The headstock slides are then traversed 
transversely across the bed to give the necessary 
cutting feed. The feed, as already stated, is effected 
hydraulically, and is controlled by the double pedal 
een at the front of the bed. The oil pump is driven 
'y an independent motor, and an infinitely variable 
ed is provided. It is claimed that the hydraulic 
feed ensures freedom from vibration of the cutters, 
with resultant improved quality of work, and that the 
range and precise control of the feed enables the correct 
conditions for the work to be rapidly obtained. It is 
clear that the separation of the feed gear from the 


is 


greater freedom of movement in setting the spindles. 
The adjustment of the headstock in the horizontal plane 
enables tenons at an angle to the sides of the work to 
be cut, e.g., mitres. The spindles, which rotate at 
6,000 r.p.m., are driven by belts running over a jockey 
pulley, as seen on the right-hand headstock. The 
driving motors are not visible, but it will be realised 
that they are mounted on the tilting structure carrying 
the slides, hence the employment of the flexible cables 
shown. The capacity of the machine is high. Mitre 
tenons, for instance, can be cut on both ends of the 
work at the rate of 750 pieces per hour, a rate which 
can be increased if the size of the work permits several 
pieces to be inserted side by side. 
(To be continued.) 








125-TON ELECTRIC LOCOMOTIVE 
JACKS. 


Messrs. TanGyes Limitrep, Cornwall Works, 
Birmingham, have just completed an order for six 
electrically-driven 125-ton locomotive jacks for a 
Chinese railway. The jacks, of which one set is illus- 
trated in the annexed figure, have been specially 
designed for wheeling and unwheeling locomotives in 


In their lowest position, the beams register with slots | 


locomotives can be driven over them when not in use. | 
The beams can be adjusted under the drag-box and | 
buffer beam of the engine, and the latter lifted clear | 
off the track. The two stationary jacks, visible in the 
foreground in the figure, will be bolted to a suitable 
foundation in the sheds. The two movable jacks are 
mounted on a design of carrier which provides a 
particularly rigid support when under load. 

Each of the four jacks is of the worm-operated screw 
type, and all four are connected up by shafting, as 
shown, to a common electric motor, the power being 
transmitted to the shafts through bevel gearing from a 
cross-shaft at one end. The cross-shaft is driven from 
the motor through spur-reduction gearing. The bevel 
wheels with the shafts are carried by cast-iron plummer 
blocks. Each jack screw, with its worm and wheel, is 
mounted in a cast-iron casing, the worm thrust being 
taken by a ball bearing at each end, and the load being 
carried on a large ball bearing. The worm wheels are 
of phosphor-bronze and the worms of hard steel. The 
screws are provided with square threads engaging with 
deep gunmetal nuts mounted in crossheads. The 
jack columns are built up of steel sections, and the 
lifting beams of steel sections and plates. In addition 
to operating the jacks, the motor also drives a geared 
winch for hauling the locomotives into position. The 
gearing in the winch is machine-cut, the spur wheels 
being of cast-iron and the pinions of mild steel. The 
frame of the winch is built up of steel channels and 
plates. The speed of lift is approximately 18 inches 
per minute, and if required, any jack can be operated 





spindle drive eliminates change gears, &c., and gives 








independently of the others, dog clutches being provided 


on each for this purpose. As will be clear from the 
illustration, which shows a set under construction in 
the makers’ works, the whole hoist constitutes a simple 
and neat structure. 








NOTES ON NEW BOOKS. 


; ON account of the death of the author, Professor 
| D. C. Clark, the second edition of Plane and Geodetic 
Surveying ; Higher Surveying, Vol. 2, which has just 
been published by Messrs. Constable and Company, 
Limited, London (Price 25s. net), has had to be 
| revised by Dr. L. J. Comrie, Superintendent of H.M. 
Nautical Almanac Office and Lieut.-Col. J. E. E. 
|Craster, formerly of the Ordnance Survey. This 
revision was necessary as changes in the method of 
recording astronomical time and extensive changes 
in the Nautical Almanac had rendered certain parts 
out of date. The paragraphs on the prismatic 
astrolabe, wireless signals and the determination of 
longitude have also been revised; otherwise the 
features of Professor Clark’s edition have been retained. 
Plane Surveying having been dealt with exhaustively 
in the first volume, the subject-matter of this volume 
covers the remainder of a degree course and includes 
Field Astronomy, Geodetic Surveying and Levelling, 
Topographical and Reconnaissance Surveying and 
Mapping. In field astronomy the fundamental con- 
ceptions are rightly given considerable space before 
the consideration of actual observations, and the inclu- 
sion of typical worked examples on the use of the 
Nautical Almanac will help to an understanding of the 
fundamental principles of astronomical measurements. 
For the determination of Time, Azimuth, Latitude and 
Longitude the section deals with the instruments and 
practice of Field Astronomy. For each determination 
the primary method is described, as well as observa- 
tions with ordinary field instruments. In Geodetic 
Surveying, Professor Clark gives the catenary method 
of base measurement by invar wires or tapes, a method 
now universally adopted. The subjects of Barometric 
Levelling and Photographic Surveying, including 
Stereo-Photographic and Aerial Surveying, are treated 
at considerable length, because of their recent develop- 
ment. The illustrated numerical examples and answers 
will be of undoubted help to the student. Lists of 
references on the various subjects treated are given 
at the end of each chapter. 


| 





One of the principles on which the standardisation 
work of the American Society for Testing Materials is 
conducted, is that no proposal should be finally adopted 
until it has been submitted to the examination and 
criticism of all associated with the matter in any way. 
To meet this condition the Society publishes each year 
the Book of A.S.T.M. Tentative Standards. The issue 
dealing with the proposals for the year 1933 (which can 
be purchased by non-members at 7 dols. in paper bind- 
ing, or 8 dols. bound in cloth covers), shows no sign 
of any slacking-off in the work of the organisation, for 
it includes no less than 223 tentative specifications. Of 
these, 34 relate to ferrous metals. They include such 





the sheds. Each set consists of two lifting beams | matters of importance, as alloy steel castings for 
mounted on a jack at each end, as shown in the figure. | structural purposes, electric cast-steel stud-link anchor 


chains, lap-welded and seamless steel pipes for high 


in the tracks, and as they are provided with rail sections | temperature service, high tensile strength carbon-steel 
on their upper surfaces, coinciding with the track,| plates for pressure vessels, up to 2 in. in thickness, and 


between 2 in. and 4 in. in thickness. The newly-proposed 
standards for non-ferrous metals, 34 in number, cover 
certain aluminium alloys, magnesium alloys, copper, 
including hard-drawn transmission cables, die castings, 
with an aluminium or zinc base, and electrical heating 
and resistance alloys. Those relating to building 
materials relate, amongst other matters, to rapid- 
hardening cement, concrete building bricks, tests for 
the absorption capacity of natural building stone, the 
high-temperature heat insulation of refractories, and for 
spalling. Specifications of miscellaneous materials, 
include such a wide variety of subjects as shipping 
containers for goods, varnishes, lacquers and paints, 
motor fuels, road-making materials, roof coverings, 
electrical insulating substances, and textiles. Many 
revisions of old specifications are also submitted for 
scrutiny. The volume affords continued evidence of 
the increasing desire of American engineers to set up 
definite standards of requirements of all kinds of pro- 
ducts, and as these tentative standards are often 
stipulated, quotes any official recognition of them as 
authoritative. The volume shows clearly the lines 
along which the general movement is tending, besides 
furnishing a mass of information of service to engineers. 


When steam plant has to be accommodated in a 
cramped space, it is necessary to take heed of matters 
that are of little moment when designing an ordinary 
power station, where there is usually ample headroom 
available, and for which the site is usually chosen, so 
that plenty of area enables everything to be located 
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in its most appropriate position. If, for example, over- 
head space is small, the units of machinery adopted 
must be so arranged as to permit of the easy removal 
of all parts that might require occasional adjustments, 
repairs, or replacements, the layout being such that 
this is possible with little, or no, breaking of pipe joints, 
and removal of pipes. In a ship’s machinery space, 
on account of the limitations both of height and area, 


the problems are often considerable, and the arrange- | 


ments have to be drawn out with great care, so that 
there is no fouling between the various pipes and 
services, when components are delivered for erection, 
or between them and any part of the ship structure, 
The problems are not always easy, and many laborious, 
days are spent in shipyards in efforts to contrive the 
best solutions. Mr. John M. Baxter has done excellent 
service in dealing with this subject in one of the recent 
publications of the Association of Engineering and 
Shipbuilding Draughtsmen, entitled Marine Engine 
Pipe Arrangements (Draughtsman Publishing Com 
pany, London) which is on sale at a price of 3s. net. 
The notes on pumps, boiler mountings, and other 
features of an installation, will prove of great practicai 
value to the designer, while the considerations to be 
kept in mind in dealing with the main and auxiliary 
steam piping, the exhaust systems and the water con- 
nections are all clearly stated. Superheaters add to the 
usual difficulties, for the mountings and the pipes then 
become more numerous, and the space between the 
boiler tops and the parts of the ship’s structure above 
them is commonly very restricted. Many hints on how 
to overcome these troubles are given. This pamphlet 
is praiseworthy for the clear way in which its author 
has presented so much useful information in so few 
pages. 


To present an outline, however elementary, of the 
‘apparatus used in hydraulic power development,” 
is certainly no easy undertaking, especially when 
limited to the space of some fifty pages or so. It 
has, nevertheless, been attempted by Mr. Arthur M. 
Greene, Jr., Dean of the School of Engineering at 
Princeton University, in a book, Elements of Hydraulic 
Power Generation, published in London by Chapman 
and Hall at 6s. net. Such value as this book may 
possess is, unfortunately, not enhanced by the fact 
that it has been produced by one of the off-set litho- 
graphic processes of direct reproduction from type- 
written text, while this method has resulted also in 
typographical errors such as the omission of the index 
“2” from the kinetic head terms in the Bernoulli 
equation, the faulty printing of the formula for the 


Venturi meter on page 5 and the use elsewhere of 
the sign « instead of «. The first few pages, which 
are devoted to theoretical considerations of a very 


elementary nature, comprise perhaps the least satis 
factory portion of the book. There seems, for instance, 
to be little point in vaguely referring to the losses in 
a pipe-line without some indication of their several 
causes; on the other hand, it would have been well 
to state that the head “HH” included in the expres- 
sion for the Venturi meter is not the simple distance 
H indicated on the author’s Fig. 3, as apparently 
measured by a differential mercury gauge. The major 
portion of the book is devoted to the description 
of types of turbines and their runners, control mecha- 
nism, draught tubes, sluice gates, auxiliaries, and general 
layout of a few typical plants. The descriptions 
along with the illustrations may satisfy the needs 
of the young engineer or layman seeking a general 
elementary knowledge of the devices and nomenclature 
of the hydraulic power field, but could hardly 
expected to do more. 


be 


The phenomenon that fresh water wells situated in 
the neighbourhood of the sea or of a tidal river are 
subjected to tidal influences has for centuries been 
« theme for speculation and more recently one for 
investigation. It is recorded that Polybius (204-122 
B.C.) had observed a well in the temple of Hercules 
at Cadiz which ebbed and flowed, although even more 
astonishing, the periods of ebb and flow were in reverse 
order from those of the sea. Seneca, Plinius and other 
ancient writers record similar observations. After the 
publication of Camden's P'rittannia in 1590, the subject 
received more general discussion. Scientific investi- 
gations, however, were first instigated about the middle 
of the Nineteenth Century in France and Holland, 
and in the United States, Germany and Japan during 
the present century. A valuable contribution to the 
subject has recently been written by Dr. J. H. Stegge- 
wentz, mining engineer, and hydrologist, attached to 
the Netherlands government water-supply department, 
in the form of a paper entitled De Invloed van de Getij- 
beweging van Zeeén en Getijrivieren op de Stijghoogte 
van Grondwater. Delft: Naamlooze Venootschap W. D. 
Meinema. Approximate formula which the author had 


developed by graphical analysis in connection with 
practical investigations undertaken at Flushing 


in 
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Norsr.—lIn the diagrams the figures plotted for tin 


of the London Metal Exchange for “ fine foreign’ and “ standard ’’ metal, respectively. 
for lead are for English metal, whilst those for spelter are for virgin metal. 
for steel plates and rails, and also for hematite and Cleveland pig-iron. 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 
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silver is per bottle, the contents of which vary from 70 Ib. to 80 lb., and the price of tin-plates is per standard 


box, but in all other cases the prices are per ton. 


Each vertical line in the diagram represents a market day, 


and the horizontal lines represent 11. each, except in the case of the diagram relating to tin-plates, in which 


they represent ls. each. 





1929 for the influence of tides upon artesian basins 
have proved to be of practical value for general applica- 
tion. With the work of Forchheimer and Terzaghis 
as a basis and in view of the general condition that the 
superincumbent material of the artesian basin is not 
entirely impervious, Dr. Steggewentz has developed 
a detailed formula for calculating tide transmission 
in ground water. Although the formula was developed 
on a theoretical basis it has been tested with practical 
data obtained during investigations made by Bohlmann 
at Brunsbiittelkoog concerning the lowering of the 
groundwater during the construction of a lock. The 
agreement between theory and practice was found to 
be entirely satisfactory. The formula is also applicable 
for spring and storm tides if a certain margin of tolerance 
allowed; this was demonstrated when verified, 
with observations made at Emden. The thesis which 
is divided into nine chapters also includes a compre- 
hensive bibliography, and brief summaries in English, 
French and German. 
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THE SOCIETY OF GLASS 


TECHNOLOGY. 

Tue 165th meeting of the Society of Glass Tech- 
nology was held in The University, Leeds, on Wednes- 
day, November 21, 1934, the president, Mr. G. V. 
Evers, being in the chair. The technical section of 
the meeting was devoted to a continuation of the 
symposium on “ The Chemical Durability of Glass in 
the Form of Containers,” opened at the Sheffield 
meeting in October. Professor W. E. S. Turner gave 
a short introduction, summarising the paper which he 
had given in October. Miss V. Dimbleby, M.Sc., 





followed with a brief summary of the paper she gave in 








October. Mr. H.8. Y. Gill, B.Sc.Tech., then continued 
with the following contribution : 

“The Action of Alcoholic Solutions on Glass Sur- 
faces, with Special Reference to Containers,” by 
H. 8. Y. Gill, B.Se.Tech., and Professor W. E. 8. 
Turner. Most of the work dealt with had been done 
on 4-o0z. flat medicine bottles. Tests were described 
which involved the holding, at 30 deg. C. or 60 deg. C., 
of various makes of these bottles filled with water 
and pure alcoholic solutions of various strengths. It 
was shown that small flakes appeared in alcoholic 
solutions of 40 per cent. to 60 per cent. strength, by 
volume, more readily than in any other of the solutions 
studied. The rate of extraction of alkali from the 
glass appeared to decrease as the strength of the 


alcoholic solutions was raised in all makes of the 
bottles, both at 30 deg. C. and 60 deg. C. Bottles 


which had been stored some ten months previous to 
the tests appeared to show a greater tendency to 
flaking than new bottles. The actual behaviour of 
whiskey and gin was somewhat obscured by the 
alkalinity or acidity of the samples employed. Photo- 
micrographic study of the flakes produced showed that, 
although to the naked eye there appeared to be varia- 
tions in form and texture, there really was no difference, 
the flakes all closely resembling those which had been 
obtained in the Department at Sheffield in bottles 
which had been stored in south windows, full of water 
or dilute acid, for about four years. Chemical analysis 
proved that these flakes were highly siliceous. 








Txe Iron anv Street Instirvre.—Dr. W. H. Hatfield 
and Sir William J. Larke, K.B.E., have been elected vice 
ea and Lieut.-Col. Sir Maurice H. L. Bell, Bart., 

*.M.G., an honorary vice-president of the Iron and 
Steel Institute. 
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PERIODIC HARDNESS’ FLUCTUA- - saatals by rotary mogneile smagnenas eset’ that 
TIONS INDUCED IN METALS BY | jroo foo minutes te ronal hea ety Varying 
MECHANICAL, THERMAL, AND | found that hardness fluctuations, apparcntly similar 

MAGNETIC DISTURBANCES.* 


|in character, occurred during the ageing of metals 
By Epwarp G. Hersert, B.Sc., M.I.Mech.E. 


| after severe mechanical deformation such as rolling or 
| wire drawing, and also during ageing after thermal 
It was discovered in 1927 that hard steel which has | treatment such as heating and quenching. It was 
been super-hardened by bombardment with hard steel | further discovered,f that if the fluctuating specimen 
ballst (the Cloudburst process invented by the | was placed in a strong magnetic field at any given phase 
author) possesses the property of spontaneously | of the fluctuations, the effect of this treatment was to 
increasing in hardness during several hours after the | suppress the fluctuations and to stabilise the metal at or 
bombardment has ceased. This spontaneous age- | near the condition of hardness which existed when the 
hardening was attributed to an atomic rearrangement of | stabilising treatment was applied. 
an unknown character, set going by the mechanical 





Fig.1. AUTOGRAPHIC APPARATUS FOR RECORDING 


P AGEING CHANGES IN METALS 
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ig.3. ELASTIC FLUCTUATIONS IN STEEL WIRE 
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ments hitherto carried out had been applied to more or 
less complex alloys, various steels, brass, Duralumin, 
and so forth, in which it was possible for secondary 
reactions and transformations to take place, and 
partially to obscure the changes under investigation. 
It was therefore decided to observe such of these changes 
| as might occur in pure metals, with a view to ob- 
| taining light on the fundamental character of the 
phenomena. Some of these experiments were de- 
scribed in a Reportt published in the Proceed- 
ings of the Institution of Mechanical Engineers. One 
metals, ferrous and non-ferrous. |of the experiments showed the ageing changes in 
An intensive study of the ageing fluctuations set up | electrolytic nickel of 99-971 per cent. purity, following 
— — —— | magnetic disturbance. The nickel was procured in the 
* Paper read before Subsection AG, of the British | form of a rod 5 mm. in diameter. It was flattened by 
Association at Aberdeen, on Thursday, September 6, 1934. | rolling and thoroughly aged before magnetic treatment. 
t “ The Work-Hardening of Steel by Abrasion,” with an | This consisted in placing the specimen across a 3 mm. 
Appendix on the “ Cloudburst ” Test and Superharden- | 
ing. Iron and Steel Inst., No. Il, 1927. | *™ Metallurgia, May, 1931. 
i‘‘The Hardening of Superhardened Steel by Mag-| + Metallurgia, June, 1931 ; Nov., 1931. 
netism, Jron and Steel Inst., vol. cxx, No. 2, 1929. t “‘ The Ageing of Tool Steel.”” Proc. Inst Mech. Eng., 
§ Proc. Roy. Soc., 1931, series A, vol. cxxx, page 514. ‘vol. cxxiv, page 645. 


deformation of the steel during the bombardment. 
Experiments showed} that the age-hardening could be 
assisted and enhanced by placing the specimen across a 
harrow gap between the poles of an electromagnet and 
rotating it. It was later found§ that the effect of the 
rotary magnetic treatment was to set up changes in the 
metal which continued for many hours, that these 
changes were of a fluctuating character, comprising 
alternate periods of hardening and softening, and that 
the hardness fluctuations were not confined to super- 
hardened steel, but could be induced in a variety of 























air gap in an electromagnet, the flux density in the 
gap being 17,460 gauss. The specimen, bridging the 
gap and in contact with the pole pieces was rotated once 
so as to change the direction of polarity through 360 deg. 
Its hardness had been previously measured with the 
Pendulum hardness tester, and serial hardness testing 
was carried out over a period of 12 hours, after the 
magnetic treatment, tests being made at intervals of 
15 min., and later at 30 min. intervals. Three and a 
half hours after the magnetic treatment, the hardness 
having reached and passed a maximum, the specimen 
was cut in two, and one half was placed between the 
magnet poles which were closed upon it, After 6 min. 
in the magnetic field the half specimen was removed, 


Periodic Fluctuations in Pure Metals.—The experi-'and hardness tests were resumed on both the normal 
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half and the stabilised half concurrently. The effect of 
the original magnetic disturbance was to set up 4 
periodic fluctuation of hardness, the typical periodicity 
being one of 6 hours per cycle. The effect of mag- 
netic stabilisation was to induce a temporary fluctua- 
tion, leading to a condition of virtual stability in a 
condition of hardness rather higher than the maximum 
at which the stabilising treatment was applied. These 
methods and results are typical of a —_ number of 
experiments. A specimen of the same nickel was rolled 
down cold, the original thickness being reduced 91 
per cent., and the mechanical deformation was followed 
by serial hardness tests at 30 min. intervals over a 
period of 12 hours. One half was magnetically stabilised 
as described above, and the temporary fluctuation and 
stability resulted as before. A specimen of nickel 
was tested for hardness, first cold, then in the electric 
furnace at 500 deg. C., tests being made at intervals 
of 3 min. over a period of nearly 3 hours, and finally 
cold. The significant facts are, the initial drop of hard- 
ness on heating, the periodic fluctuations while hot, 
and the rise of hardness (above the original level) on 
cooling. Another experiment showed the hardness 
changes on heating nickel to 500 deg. C. for 30 min., 
and during ageing after quenching. In this case 
there was a fluctuation of increasing time periodicity, 
at first rapid, as in the hot metal, but gradually slowing 
down and damping out. 

In the case of gold, ageing fluctuations were set up 
by mechanical and thermal disturbances. The experi- 
ments showed the rapid fluctuations in the hot metal, 
the rise of hardness on quenching, and the fluctuations 
of increasing time periodicity during subsequent 
ageing. In each case the metal was magnetically 
stabilised at a minimum phase of the ageing fluctuations. 

The conclusions arrived at as a result of these and 
many similar experiments are as follows: When a 
metal is heated (below the annealing temperature) its 
hardness decreases but is not stable. Fluctuations of a 
periodic character occur in the hot metal, the periodi- 
city generally falling between the limits, 24 min. per 
cycle in gold and 60 min. in Duralumin and steel. When 
the metal is cooled—whether quickly or slowly makes 
little difference—the fluctuations persist, and their 
periodicity is at first that of the hot metal, but they 
gradually slow down to a periodicity of 6 or more hours 
per cycle, and eventually damp out. If the metal, 
after attaining stability, is heated again, as in the 
artificial ageing of Duralumin, the fluctuations reappear 
and again damp out. When a metal is deformed by 
cold work, such as rolling, compression, drawing, or 
Cloudburst bombardment, it is set in a state of fluctua- 
tion, the periodicity being generally of the order of 
6 hours per cycle, as in metal which has been aged 
after heating and cooling. 

If a metal is hiatal to violent magnetic disturb- 
ance, by rotation or translation over a narrow gap in an 
electromagnet, it is likewise set in a state of fluctuation. 
The periodicity of the hardness fluctuations is generally 
rapid at first, as in metal which has been recently 
heated and cooled. The fluctuations slow down and 
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damp out, but often display a greater sluggishness than 
those induced by heat or mechanical work, so that by 
selecting suitable magnetic conditions the metal may 
be brought to stability after one or two cycles at a higher 
degree of hardness than it originally possessed. When 
stability has been attained, the fluctuations can be 
reinduced by a repetition of the magnetic treatment, 
and this can be done again and again. Stabilisation 
of the periodic fluctuations can be effected by placing 
the metal in a constant magnetic field for 1 min. or 
more. The effect of magnetic stabilisation is precisely 
the same, whether the fluctuations were originally 
induced by heat, by mechanical deformation, or by 
magnetism, and it is operative in magnetic and non- 
magnetic metals alike. A metal stabilised at a maximum 
phase attains stability above that maximum ; if at a 
minimum phase, below that minimum. Violent tem- 
porary fluctuations are set up by a sudden application 
of the stabilising field, but are avoided if the field is 
applied and weakened graduaily with a rheostat. 

Two principal questions that arise are: (1) What 
is the nature of the periodic fluctuations? and 
(2) What fundamental properties of matter are affected 
by these fluctuations ? As regards the first question, 
the most significant fact appears to be that the fluc- 
tuations are capable of being stabilised at any selected 
phase by the application of a strong magnetic field. 
From this it may be inferred that the fluctuations are 
electrical or magnetic. They may constitute an 
extension, at the low frequency end, of the long series 
of electromagnetic pulsations already known. The 
possibility that they may be essentially similar in 
character to the much more rapid oscillations of which 
light and radio waves are typical, is one on which it is 
desired to invite the opinion of physicists. As to the 
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points E, E, 18 cm. apart. A connecting link F 
pivoted on knife edges at G serves to connect the 
centre of the specimen to a deflectometer H having a 
tilting mirror J, which is actuated by movements of the 
specimen. The deflectometer is frictionless, and its 
sensitivity is capable of being varied. A source of 
light K and lens L project the shadow of a fine cress 








Fig. 5.NICKEL:-ELASTIC FLUCTUATIONS 
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second question, the fluctuations have manifested 
themselves in changes of hardness. The ultimate 
a basis of hardness is cohesion, and, since the 
ness test measures resistance to mechanical 
deformation, and since deformation takes place in 
crystalline substances by gliding or slip on crystallo- 
phic planes, the phenomena may be restated as a 
uctuating resistance to slip. This again might be 
accounted for by a fluctuation in the force of cohesion 
(perhaps electromagnetic) which holds the slip planes 
together. A fluctuation of this force would cause a 
fluctuation of the frictional resistance to slip. 
Fluctuations of Elastic Properties of Metals.—The 
term “ hardness,” though generally denoting resist- 
ance to mechanical deformation, may be considered 
as the resultant of a complex of resistances, of which 
the two principal are resistance to elastic deformation 
and resistance to plastic deformation. The former 
manifests itself only during the application of the 
deforming force, and the latter after removal of the 
force as a permanent deformation. The hardness 
readings will be affected by these resistances in varying 
degrees according .o the mechanism of the hardness 
test, which may be adapted either to measure hardness 
during the application of the deforming force, or after 
it has been removed. The hardness tests of which the 
results have been given were made with the Herbert 
Pendulum hardness tester, which measures hardness 
under full load, and the readings of which may 
therefore be affected by changes in either or both 
elastic and plastic resistance to deformation. 
Various considerations have indicated that the 
elastic changes may be of greater significance than 
the plastic, in relation to the periodic fluctuations 
under review. An attempt has therefore been made to 
correlate the observed changes of “ hardness” with 
such changes as might occur in the purely elastic 
resistance to deformation. 
The method was to support the specimen, in the 
form of rod or wire on bulb eden, loading as a beam 


within the elastic limit, and observing variations in the 
deflection. The apparatus is represented in Fig. 1, 
where the specimen A is supported on knife edges, 
B, B 25 cm. apart, and loaded i. 


y a weight C attached 





camera N. The camera com- 
prises a semi - cylindrical 
lens, the flat surface of 
which is graduated in millimetres, and a drum covered 
with photographic paper driven by clockwork P so 
that the drum makes one revolution in 12 hours or in 
60 hours, as may be desired. A cross-shaped shield 
Q driven by clockwork R makes one revolution per 
hour, and its four arms obstruct the beam of light at 
}-hourly intervals, the effect of this being to produce 
unexposed lines on the photographic paper at hourly 
and }-hourly intervals (see Figs. 2, 3, 4, &c.). 

In this apparatus the deflection of the specimen, 
when loaded within its elastic limit, is a measure of the 
modulus of elasticity. Any variation in the degree of 
deflection, unless caused by extraneous influences, 
such as variations of room temperature or of the earth’s 
magnetic field, should indicate a variation of the elastic 
modulus. Experiments were first made with a steel 
wire, 0-16-in. in diameter, containing 0-64 per cent. 
carbon and 0-8 per cent. manganese, of 70 tons per 
square inch tensile strength. The specimen had been 
subjected to rotary magnetic treatment three months 
previously, and it was anticipated that this interval 
would be sufficient to produce stability. The specimen 
was placed in the apparatus Fig. 1, loaded with 1-856 
kg., which was well within its elastic limit, and auto- 
graphic records were made. These showed a fluctuation 
in the degree of deflection having a periodicity of the 
order of 12 hours per cycle. 

Experiments were then made with a new length of 
the same wire which had been drawn 16 months pre- 
viously, and had received no subsequent treatment. 
This wire was coiled, and it was necessary to straighten 
it for the purpose of the experiment. It was loaded 
with 1-856 kg., and records taken during four days 
after straightening showed a progressive decrease of 
deflection. The wire was trying to coil itself up again, 
and was lifting the weight in doing so. A reversal 
occurred 80 hours after straightening, the decreasing 
deflection being changed to an increasing one, and 
thereafter rather rapid fluctuations occurred as shown 
in Fig. 2. This record, which was begun five days after 
the wire had been straightened, shows two reversals, 
one, 2 hours after commencement of the record, and a 
second reversal between 6 and 14 hours. At 3} hours 
the recording line was found to have moved off the 





to a cross bar D, suspended from the specimen at 


field, and was brought back by altering the zero 





wire M on to the tilting mirror J and thence by 
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adjustment. Otherwise the apparatus was untouched. 
The specimen was kept continuously loaded and under 
observation by means of records for six weeks, during 
the whole of which time it was found to be in a state of 
fluctuation, but with increasing time periodicity. 
Fig. 3 shows a maximum deflection and reversal which 
occurred five weeks after straightening, and was 
followed by a minimum 49 hours later. Fig. 4 shows 
an almost continuous increase of deflection during 
49 hours, with a maximum and a reversal. 

These records are typical of the many that have been 
taken. Frequent readings of room temperature 
were made during the experiments (see Figs. 2 and 3), 
and no connection could be traced between the slight 
variations of temperature and the fluctuations of the 
wire. No other extraneous influence is known to have 
affected the results. Further experiments were made 
with a rod of nickel of $9-971 per cent. purity, 15 cm. 
long by 5 mm. in diameter, which was placed on 
knife edges 14 cm. apart and loaded with 1-483 kg. 
equally divided between points of suspension 10 cm. 
| apart. The load was well within the elastic limit. 
This specimen had been drawn three years previously, 
| and had received no subsequent treatment. Many 
| autographic records were made, and all of them showed 
the deflection of the beam to be in a state of fluctuation, 
often of considerable amplitude. The fluctuations 
could scarcely be attributed to the original defor- 
| mation in drawing the wire three years previously ; 
|they were unrelated to changes of temperature, and 
were not due to mechanical disturbance, the appa- 
| ratus being effectively protected against vibration. It 
| seemed possible therefore that the specimen was being 
| affected by some influence of the nature of stray electro- 

magnetic fields from adjacent tramway, lighting, or 
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power circuits, and to test this theory an alternating 
magnetic field was applied to the specimen in situ, 
by holding near it for 5 minutes only a demagnetiser 
operating with 230 volts 50 periods. A record was 
made of the subsequent fluctuations, and is repro- 
duced in Fig. 5. The movements were of such ampli- 
tude that the recording line repeatedly ran off the 
paper, and it was brought back by altering the zero 
adjustment. The reconstructed curve has been drawn 
below the autographic record. 

A further experiment was made with the same 
specimen completely surrounded by soft iron shields, 
the load having been undisturbed. The record of 
deflection is reproduced in Fig. 6. The specimen when 
shielded from stray fields showed an almost complete 
absence of movement. Another experiment was made 
with the same specimen similarly shielded and under 
the same load, the specimen having been first subjected 
to the action of the alternating field. The result, 
Fig. 7, shows a fluctuation, periodic in character, 
having a typical periodicity of 10 hours per half cycle. 
The fluctuations slowed down but persisted for more 
than four days after the original disturbance. 

From these and many similar experiments it is 
possible to draw the following conclusions :—{1) The 
modulus of elasticity is not a stable property but one 
which is liable to fluctuate. (2) The character of the 
fluctuations is periodic. (3) The fluctuations can be 
induced by magnetic disturbance suitably applied, 
and may be caused by the action of stray fields whose 
precise nature has not been identified, but which can 
be intercepted by shielding the specimen. Itis difficult 
to interpret these changes otherwise than as a periodic 
fluctuation in the modulus of elasticity of the steel. 
One must hesitate to adopt so momentous a conclusion 
without the most complete evidence. The research 
is proceeding, and it is proposed to apply the same 
method of investigation to pure metals which have been 
subjected to mechanical, thermal, and magnetic disturb- 
ances. The results appear to confirm the evidence of 
periodic fluctuations in metals which the author has 
accumulated in a research occupying the past five 
years They may be held to confirm the results of 
Hengstenberg,* who found hardness fluctuations 
occurring in specimens of steel which had only been heat 
treated nine years previously. 


* He enberg, 0. “ Schwakungen in den Ergeb- 








nissen der a beigehirteten Stihlen ” 
Stahl und Eisen, 1933, vol. liii, part I, page 14. 
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A 16-MM. SOUND FILM PROJECTOR. 


THE standard sound film projector is designed for 
use with films 35 mm. in width and, owing to its size 
and weight, is not easily portable. In 1931, therefore, 
Messrs. The British Thomson-Houston Company, 
Limited, Rugby, introduced a projector, in which 
16-mm. films could be employed and whose lightness 
and compactness facilitated transportation and enabled 
the machine to be set upina few minutes. The firm has 
now designed a new model for the same width of film. 
This apparatus, which is both smaller and lighter than 
its predecessor, consists of a projector, mains unit and 
loud-speaker, the two last being accommodated in one 
cabinet, where space is also available for spare spools 
and connecting leads. An adaptor can also be pro- 
vided, so that 16-mm. films of Continental standard 
can be projected, and finally, screens of the self-erecting 
type in sizes from 3 ft. 4 in. to 12 ft. wide have been 
designed. It may be added that the films used are 
non-inflammable. 

The optical system employed in the projector, a 
view of which with the operating mechanism is given 
above, is of the tandem-condenser type. Light is sup- 
plied from a 250-watt lamp and, in conjunction with a 
mirror reflector, enables a screen illumination of 300 
lumens to be obtained. Control is effected by two 
switches, the first being of the four-position type and 
giving a choice of ‘‘ sound and picture,” * picture only ” 
and “ sound only,” while the second controls the forward 
and reverse rotation of the projector. An automatic 
centrifugally-operated fire shutter is provided, which 
closes before the projector comes to rest, though “ still” 
pictures can be shown by a device which reduces the 
light and prevents overheating of the film. 

The all-mains three-stage amplifier is resistance- 
coupled and incorporates three valves and a rectifier. 
Its undistorted output is 5 watts, which will, it is 
claimed, give sufficient volume in the halls or lecture- 
room where it is intended the apparatus shall be used. 
Volume and tone control are both provided, while 
there are also a 75-watt exciter and a cesium-type photo- 
electric cell similar to those fitted in the larger equip- 
ments. The intermittent mechanism consists of a double 
claw, which is operated by two cams. One of these 
gives the downward movement and the other the 
horizontal movement for engaging or disengaging the 
film, the design being such that, it is claimed, a minimum 
film wear and a maximum light efficiency are ensured. 
[t also enables silent films to be projected at the 
correct speed of 16 frames per second. Another 
improvement is a new drum-type sound gate, which is 
self-aligning and easily removable. It eliminates ripple 
and also gives rise to a minimum of wear. The drives 








to the top and bottom spools are totally enclosed and 
the drive from one spool to the other is changed over 
automatically for re-winding or reversing. The stan- 
dard projector is designed to take 400-ft. or 800-ft. 
spools, but special arms can be provided to accom- 
modate either 1,200 ft. or 1,600 ft. All the films, 
except the 1,600-ft. lengths, can be mechanically 
rewound by reversing the motor switch, and this also 
allows the films to be run backwards, if desired. 

The equipment can be operated from the 50-cycle 
alternating-current mains at either 100 volts to 125 
volts or 200 volts to 250 volts by using an auto-trans- 
former with a simple screw-plug selector. Sound is 
reproduced on a permanent-magnet loud speaker. 


THE INSTITUTION OF GAS 
ENGINEERS. 
(Concluded from page 560.) 
30M IN Town Gas. 





WHEN the meetings of the Institution were resumed 
on November 7, Mr. C. Valon Bennett, the president, 
occupied the chair. Proceedings were opened by 
Mr. Thomas Hardie, who introduced various research 
reports. He largely devoted himself to replies received 
to a questionnaire on the formation and occurrence of 
gum in town gas, an increase in troubles from which 
had been reported recently. The replies covered about 
two-thirds of the gas output of the British Isles, and 
showed that of 70 concerns, 46 per cent. of those 
making returns had experienced gum troubles; in 
only eight of these had such troubles ceased. The 
trouble was not confined to works of any particular 
size and was fairly evenly spread over the country. 
At works the trouble usually occurred at the station 
governor; in the districts, meters, thermostats, pilot 
lights, gas nipples and clock controllers were frequently 
affected. Of various solvents tried, acetone and caustic 
soda appeared to be the most successful; petrol, 
parrafin and methylated spirits were unsuitable. The 
evidence as to the cause of the trouble was conflicting. 
There was no evidence that any of the ordinary gas- 
making coals was especially liable to produce gum. 
There seemed to be some concentration of the trouble 
with gas of about 500 B.Th.U. per cubic foot calorific 
value. The variety of types of plant used complicated 
the elucidation of the problem. The usual oxide 
purifiers might be expected to remove any gum particles 
formed prior to that stage, and the conclusion was 
therefore reached that gum was spontaneously formed 
after purification. In plants using carburetted water 
gas some experienced the trouble, while others did not ; 





633 


in six cases such plant was regarded as being responsible 
for the trouble. Evidence regarding the use of blue 
water gas and producer gas for dilution was equally 
indecisive. 

Some evidence went to show that the formation of 
gum was due to excess of oxygen, or excess of nitrogen ; 
in such cases it was an index of overpulling and the 
possible introduction of oxide of nitrogen from the 
flue gases. Undertakings producing gas containing 
more than 10 per cent. of nitrogen appeared to be 
slightly more susceptible, but a large proportion of 
these were using horizontal retorts. There appeared to 
be great liability where naphthalene extraction plants, 
or benzole plants, were in use, but, again, the use by 
the majority of horizontal retorts made accurate 
diagnosis uncertain. The trouble had been definitely 
attributed in some cases to naphthalene plants, but 
certain works washing benzole had claimed recently a 
reduction in the trouble. Gas drying equipment was 
also blamed for an increase in gum. Further investi- 
gation was in progress, for the conditions favouring the 
formation still remained obscure. 


CorRoSION IN Gas APPLIANCES. 


Professor J. W. Cobb next introduced a report on 
‘Corrosion from Products of Combustion of Gas.— 
Part II.” This was submitted by the Joint Research 
Committee of the Institution and Leeds University, 
the main points being dealt with by Mr. J. W. Wood, 
who had conducted the experimental work. It had 
been decided to submit all materials commonly used 
in gas equipment, as well as alternatives, to the products 
of combustion from gases of known characteristics, 
reproducing as nearly as possible practical conditions. 
Two sets of experiments were made with metal tubes 
simultaneously subjected to the continuous exposure 
to products of combustion for periods of approximately 
one month and three weeks, respectively. The tubes 
were surrounded by water jackets, maintained at 
from 40 deg. C. to 60 deg. C., and the metals used 
included lead, tinned copper, solder-coated copper, 
aluminium, chromium-plated copper, nickel-plated 
copper, brass (70/30), hard copper, soft copper, black 
iron, galvanised iron, and zinc. All these were of 
commercial grades. The gases used were a town gas 
of 470 B.Th.U. per cubic foot, containing 25 gr. to 
30 gr. of sulphur per 100 cubic feet, and the same gas 
with double the sulphur content. 

Few of the metals showed a uniform rate of corrosion 
throughout the tests, much evidently depending upon 
the formation, or not, of a protective coating. The 
metals could be graded into three groups—Good : 
lead, tin and solder; medium: aluminium, chromium 
plate, nickel plate, brass and copper; and poor: 
black iron, galvanised iron and zinc. In the cases of 
chromium and nickel plate, the corrosion was mainly 
on the underlying material and not on the coating 
metal. It was thought that the bending of the tubes 
after plating might have brought about some loosening 
of the coating and so facilitated attack. Nitric acid, 
derived from the products of combustion, did not seem 
to play so important a part in corrosion as the sulphur 
products, though it might do so with gases freer from 
the latter mentioned impurities than those employed. 


REFRACTORY MATERIALS, 


Dr. H. G. Colman then submitted the Report of the 
Refractory Materials Joint Sub-Committee. This 
comprised a series of nine separate investigations. 
Progress had revealed the need for a revision of the 
“Standard Specification for Refractory Materials for 
Gas Works,” and work had been undertaken to provide 
a basis for a specified test for the refractoriness-under- 
load characteristics of a refractory material. With 
the completion of the projected programme, it was 
believed that data was available for a revision of the 
specification clauses. 

Other work dealt with the action of alkalis on 
refractory materials, and specifically with the effects 
of potassium chloride. In the absence of moisture, it 
appeared that silica refractories resisted attack to a 
greater degree than fireclay. It was proposed to 
continue the work to deal with effects of temperature 
and moisture on the reactions. Work on jointing 
cements was concerned with the development of a 
test for the behaviour of cements during the heating 
up and operation periods. Replies to a questionnaire 
on the durability of refractories in actual gas works 
practice showed that the average life of a horizontal 
retort setting still varied considerably, ranging from 
2,500 days to 1,000 days. There was little evidence 
to account for this variation, but it was certain that 
the severity of the carbonising conditions was not 
directly connected with shortness of life. There were 
instances in which a combustion chamber temperature 
of about 1,250 deg. C. yielded an average life of only 
1,200 days, while installations operating at nearly 
1,400 deg. C. lasted 2,000 days. The evidence tended 
to show that siliceous and segmental silica retorts 








were giving somewhat lunger periods of service than 
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fireclay retorts, in spite of what were usually more 
severe carbonising conditions. Even greater variation 
was shown by different vertical retort settings. These 
ranged from 1,000 days to well over 3,000 days. The 
extent and character of the intervening repairs seemed 
largely capable of accounting for the disparity met 
with. It would seem that an average life of about 
four years for horizontal retorts, and five years to six 
years for vertical retorts, was now possible, before 
extensive repairs were required, 





STANDARD SPECIFICATION FOR REFRACTORY | 
MATERIALS. 


The morning session was concluded by the sub- 
mission of the new Standard Specification for Refrac- 
tory Materials for Gas Works. The periods of revision 
of these specifications throw light on the progress made 
in dealing with refractories, from the time of the | 
origination of the committee in 1909, when arrange- 
ments were made with Dr. J. W. Mellor to conduct 


research work, From early work specifications were | 
drawn up for retort material, firebricks and _ silica 
bricks. Later, in 1912, all three were assembled and 


published together, after modification. When changes | 
were thought to be warranted, in 1922, and again in | 
1925, further revisions were made. Now the entire 
specification has been subjected to review, and a| 
completely new specification produced, but the pro- | 
vision of a satisfactory test for the refractoriness-under- 
load characteristics has still to be met 


PERFORMANCE OF Water-Gas PLant. 


On the afternoon of November 7, the first report 
was one from the Joint Research Committee of the 
Institution and Leeds University on ‘“ The Controlled 
Operation of a Carburetted Water-Gas Plant.” It 
was introduced by Professor J. W. Cobb, the work, 
and the conclusions being briefly described by Dr. F. J. 
Dent. The object of the work had been to find some 
means of determining the most economical method of 
operating a carburetted water-gas plant to suit works 
requirements, and to see if it was possible to formulate 
some system of plant control. As such plants were 
used to supply part of both the base and peak loads, 
tlexibility was of prime importance. As it was possible 
to vary the calorific value of the gas they produced, 
they met this requirement and were easily put into 
ind out of commission. Full use was not really made 
of the inherent flexibility of the process, and this was 
believed to be due to the lack of data on the possibilities 
of control of plant performance. An investigation had 
therefore been instituted with the object of showing 
how operating conditions and performance were 
related, and indicating the measurements that were 
most informative. 

The first stage in the work had been on factors which 
intlueneed the performance of a plant. The work was 
conducted with a Humphreys and Glasgow automatic 
carburetted water-gas plant equipped with back- 
steaming and a self-clinkering grat« It had a capacity 
rating of 3,000,000 cub. ft. of gas per day of 500 B.Th.U. 
calorific value. The fuel used was coke produced 
from Durham coals, carbonised either in intermittent 
vertical chambers, or horizontal retorts. The ex peri- | 
mental method was on measurements of the | 
utilisation of sensible heat in the fuel bed in the genera 
ter, and of the heat available for the de« omposition of | 
the oil and for steam raising. The investigation had 
been directed to the consumption of coke in the 
generator, and was consequently confined to a study 
of the output and cost of raw materials per therm of | 
carburetted water-gas, according as these depended | 
on the yield of blue water-gas from a given amount of | 
coke, the quality and rate of production of the blue | 
water-gas, and the extent to which the plant met its | 
own steam requirements. 

Coke was burned daring the blow period in order to 
provide the sensible aeat, which was utilised in the 
following manner: (a) heat absorbed in the generator 
by the gas-making reactions and the annular boiler; 
(6) used in the carburettor and the superheater for 
the decomposition of the oil, and (c) heat recovered 
as steam in the waste heat boiler. These items were 
interconnected, since the heat used for oil cracking 
and the heat recovered at the waste heat boiler were 
contained in the blow gases, which were produced 
incidentally to the liberat‘on of the sensible heat in 
the fuel bed for the gas-making reactions. The 
minimum consumption of coke per therm of blue 
water gas was obtained when heat was liberated in the 
fuel bed under conditions such that the heat leaving | 
the generator as blow gas was no more than was 
required for oil cracking and steam raising. The amount 
of oil required was smaller, the better the quality of the 
blue gas ; and, accordingly, in operating the generator, 
the balance of the sensible heat liberated, referred to 
above, should be obtained when making blue water 
gas containing a low percentage of carbon dioxide. 

Reduction of the ratio of the air supplied during the 
blow, to the steam supplied during the run, had the 
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effect of increasing the therms of blue water gas 
produced from a given quantity of coke. As the dura- 
tion of the blow period to the run period was reduced, 
the rate of increase of the therms of blue water gas 
produced diminished, while the loss of output was 
accelerated. It was concluded that the heat in the 
blue gases could be reduced to the minimum necessary 
for oil cracking and steam raising, with resulting advan- 
tage from the point of view of the cost of raw materials 
per therm of carburetted water gas. Reduction of the 
depth of the fuel bed had the effect of decreasing the 
number of therms of blue water gas produced. No 
advantage was to be obtained by adopting a shallow 
fuel bed, as the cost of raw materials per therm became 
higher, and the output of the plant lower. The heat 
available in the blow gases for oil cracking could be 
increased, and deficiencies in steam avoided much more 
economically, by raising the air to steam ratio. In 
the tests, a higher thermal yield in gas was obtained 
from any given quantity of coal, and a greater output 
resulted when large coke was used, in preference to 
small. This was dependent, however, upon the method 
of plant operation. A higher blast-pressure resulted in 
increases of both the therms per 1,000 Ib. of coke and 
of the output, but the greater these became, the less 
was the gain in thermal yield from the coke. Higher 
blast pressures led to a greater loss of coke dust, as 
fliers in the blow The formation of clinker 
eventually limited the volume of air which could be 
supplied per hour. Work conducted to assess the effects 
from the blow gases, 


gases. 


showed that it was essential for efficient working 
|that the secondary air and blow gases should be 
properly mixed. With regard to the moisture in 


the coke used, it appeared probable that if the per- 
centage was high it would prove advantageous to 
operate continuously with a shallow fuel bed, in order 
to obtain satisfactory ignition at the top of the car 
burettor. This necessitated some sacrifice of plant 
performance, compared with operation with dry coke, 
and when the blow gases were efficiently burned. It 
was advantageous to use as high a proportion as 
possible of steam on the back run. With regard to 
generator boilers, their removal would lead to an 
increase in the cost per therm of continuous water gas, 
unless the additional steam requirements could be 
supplied at less than 5s. per 10,000 Ib. 
PRACTICE RESEARCH. 


AmeERICAN Gas WorKS AND 


The last formal report to be discussed was that by 
Dr. F. J. Dent, entitled: ‘ Notes on the Visit of the 
Institution of Gas Engineers to Canada and the United 
States of America, 1933." This brought out various 
differences in practice between those countries and the 
United Kingdom, and dealt with available research 
facilities. Dr. Dent pointed out that the outstanding 
feature of the American gas industry was the variety 
of services and methods of manufacture of the gas 


supplied in different localities. America was the 
home of water-gas manufacture, more than three 
times as much being produced as coal gas. Large 


supplies of gas were also used, which had their origin 
in coke-oven plants. In 1930 they were in excess 
of the quantities manufactured in gas works. Bitu- 
minous coal was used instead of coke as the water gas 








generating fuel in many parts of America. During the 
last five years there had been a rapid expansion in the 
area covered by natural gas lines, and this was reflected 
by a diminished activity on the manufactured gas 
side of the industry. At its source, the prices of natural 
gas were very low, being no more than 3 cents or 4 cents 
for 1,000 cub. ft. The main part of its cost in a city 
like Chicago, situated 1,000 miles from the natural gas 
fields, was due to capital charges in connection with the 
pipe line. At present there were very wide variations 
in calorific value of supply adopted. 

Since 1925, development on the mechanical side 
in the gas industry had largely been concerned with 
the successful design of self-clinkering grates and 
automatic operation. Circumstances in America 
directed developments of water-gas manufacture along 
different lines from those followed in the British Isles. 
It was desirable there to use heavy oils, for which a 
satisfactory operating technique had been evolved. 
Water gas of low calorific value was sometimes desir- 
able. A method which had been successfully adopted 
for its production consisted of spraying oil into the 
top of the superheater, carburettor, or generator 
during the back-run. 

At the works of the Surface Combustion Corporation 
a diffusion burner had been developed, depending upon 
the combustion between two parallel streams of gas 
and air, moving at the same velocity under streamline 
conditions. It was particularly suitable for the 
maintenance of a uniform temperature throughout a 
furnace of considerable length. 








PETROL-DRIVEN CONTINUOUS 
CHAIN SAW. 


In ENGINEERING, vol. cxxxiv, page 229 (1932), a 
description was given of a portable timber-sawing 
machine of the continuous chain type, made by Messrs. 
John T. Pickles, Hebden Bridge. Since that date, 
considerable progress has been made by the firm in 
the design of saws of this type, and the latest model is 
illustrated in the accompanying figure. The saw 
shown is for use in British Guiana for cutting very 
hard gummy timber, on which we understand that 
other types of saw have proved a failure. Power is 
provided by a twin-cylinder, 3}-h.p., petrol engine 
operating on the two-stroke cycle. The cylinders are 
cooled by a blast of air from a fan directed over the 
fins by suitable cowling. The engine is fitted with a 
handle starter and with an enclosed gear-box in which 
the gears run in oil, the shaft being stationary. There 
is an adjustable stand at the engine end of the unit 
as shown in the illustration, which serves to hold this 
end of the saw at any desired height, and also enables 
the saw to be lowered vertically through the log when 
cross-cutting to prevent binding or sticking in gummy 
timber. 

The saw frame is detachable, and is made up otf 
riveted hardened steel plates, provided with grooves 
in which the saw chain travels round the end of the 
frame. A detachable handle is provided at the outer 
end, and there is a guard at the top as shown. The 
saw chain itself is composed of three-part links with 
roller bushes and hexagonal rivet pins. The tooth 
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faces can be easily sharpened by means of a saw file, 
if necessary, without removing or detaching the chain 
from the machine. No tension is put on the chain, 
which, in fact, is found to run and cut best when quite 
slack, so that no power is absorbed other than that 
required for actual cutting. 

The machine is made in two models, a 30-in. unit 
weighing 90 lb., and a 48-in. unit weighing 100 Ib., 
and the light weight of both models render them very 
convenient for use in forests, mountainous regions 
and other areas to which access is difficult. When 
required for pit sawing, the saw frame is adjusted to 
hang vertically, and the frame carrying the engine is 
then traversed along the log for any length required. 
Tests made on timber 2 ft. in diameter gave actual 
cutting rates of 1 minute for cross-cutting and 3 minutes 
for tree-felling. Similar machines are available 
fitted either with electric or air motor in place of the 
petrol engine. 








HIGH-PRESSURE PLANT FOR EX- 
PERIMENTAL HYDROGENATION 
PROCESSES.* 

By A. T. BarBer anp A. H. Taytor. 
(Concluded from page 578.) 
Durina the early period, when the converters just 
described were in use, considerable trouble was experi- 
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enced with thermocouple pockets. Those originally 
supplied were of mild steel. After about 500 working 
hours each, all were so badly corroded as to be unsafe. 
Pieces of 12 per cent. chromium-steel tube were tried. 
The fitting of the first chromium-steel tube coincided 
with a period of increased hydrogen throughput of 
40 cub. ft. per hour, as against a normal rate of 6 cub. ft. 
per hour (measured at atmospheric pressure), and a 
five-day run was sufficient to render the tube unservice- 
able. Further tubes of 12 per cent. chromium steel 
were tried with the lower rate of hydrogen throughput. 
It appeared, however, that they were very little, if 
any, better than mild steel. It was decided to try 
the effect of encasing the next pocket at the position 
where corrosion was expected. This was done first 
with a piece of mild-steel tube about 3 in. long, which 
was made a sliding fit on the pocket, and later with 
a piece of Pyrex glass. Both were efficacious in 
protecting the pocket from attack, but the former 
was itself corroded, as might be expected. The use 
of a Pyrex glass sheath was continued with mild- 
steel pockets for high rates of gas flow until a tube 
of “ V,A” steel was obtained. This is an austenitic 
steel, containing approximately 20 per cent. chromium 
ind 7 per cent. nickel, and has been very satisfactory 
in use, 


_* Paper read before the Institution of Mechanical 
Engineers, on Friday, November 16, 1934. Abridged. 
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The chrome-molybdenum steel used shows practically 
no sign of deterioration after 4,500 hours’ work at a 
pressure of 3,000 lb. per square inch and temperatures 
in the region of 930 deg. F. Unfortunately, no com- 
parison can be made at the moment with the nickel- 
chrome steel, as the first converter (No. 5) was taken 
out of service after 2,700 hours only. It is hoped to 
put this into service again. Regarding the thermo- 
couple pockets, the conclusion reached is that the 
corrosion is caused by the products of reaction in the 
region of initial condensation. The product contains 
sulphur compounds and water vapour ; the latter will 
condense at about 695 deg. F. when at a pressure 
of 3,000 Ib. per square inch, and the temperature 
certainly falls below this figure in the bottom plug. 

A number of experiments have been carried out to 


determine the effect of pressure on the rate of conversion | 


of tar and tar oil, and the rate of deterioration of the 
catalyst. The plant just discussed was suitable for 
a maximum pressure of only 3,500 Ib. per square inch. 
For pressures up to 6,000 Ib. per square inch, another 
plant, also supplied by Messrs. Chemical Reactions, 
was installed. This is on a much smaller scale than 
converter No. 5, though the general lay-out is the same. 
The converter, No. 10, is a mild-steel block, bored to 
receive a catalyst tube of “‘ V,A ” steel, }-in. diameter 
and 8} in. long. It is heated by an external electric 
furnace. Temperatures are measured by a thermo- 
couple inserted in a hole drilled in the block, parallel 
and close to the catalyst tube. A new compressor, 
suitable for a working pressure of 6,000 lb. per square 
inch had been obtained. With this compressor in use, 
the total hydrogen in the system is little more than 
2 cub. ft. (measured under atmospheric conditions), as 
compared with over 500 cub. ft. when using the storage 
vessel, thus reducing the risk in the event of any failure 
occurring. 

External heating, such as obtains when a converter 
is enveloped in an electrically-heated furnace or a lead 
bath, has several disadvantages, the chief of which is 
that the pressure-retaining walls are at or above the 
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for the three sections of the heater are connected to 
six electrically-insulated terminals, which, of course. 
have to withstand the working pressure of 3,000 Ib. 
| per square inch. Coned shoulders on the leads bear 
|on fibre bushes in coned seatings in the terminals. 
| The fibre is thus compressed by the internal gas pressure 
| between the shoulder and the seating. It was com. 
| paratively easy to make a tight joint giving good 
| electrical insulation between the various leads and to 
}earth, but on heating, water vapour displaced from 
| the thermal insulating material, &c., condensed on the 
| fibre bushes and around the connections, Experi 
| ments were directed towards preventing the access of 
| water to the fibre and connections and a heavy oil 
| obtained from the process placed round the terminals 
| has proved effective. 

Pipe . and Connections.—When bolts and nuts and 
| other screwed fittings have been subjected for severa) 
hours to a temperature of 850 deg. F. or more, seizing 
has on occasions been experienced on removal, necessi- 
tating the destruction of the fitting before dismantling 
could be effected. The usual procedure is to rub dry 
| flake graphite well into the surfaces, or to paint them 
with a paste of graphite and water. This practic 
|has generally proved very efficient. The pressure- 
|resisting pockets for housing the thermocouples in 
| converters Nos. 7 and 8 have usually been formed of 
| mild-steel hydraulic tubing. Owing to frequent 
| changes in the design of the internal parts, these 
| pockets are not required to have a long life; mild 
| steel has therefore been used. The usual practice is 
to close one end by means of smith-welding and to 
| screw the other into the cover or plug. The joint is 
| of the type shown in Fig. 11, but without the hexagon 
| nut, and is entirely satisfactory in use. The pressure. 
| it will be noted, is here forcing the seatings together. 
| These pockets have also produced some interesting 
| experiences. On two occasions when the temperature 
| rose to the region of 1,300 deg. F., due to violent local 
| exothermic reaction, the pockets were flattened by the 
| pressure. This, of course, put the thermocouples out 
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reaction temperature, at which the permissible stress | of action, but no leakage occurred. On another 
is considerably reduced and liability to attack by | occasion the nickel thermocouple tube was found to 
hydrogen seriously increased. The temperature of the | be gripped tightly in the pocket. After dismantling. 
pressure-retaining vessel may be maintained below | no external distortion of the pocket was apparent, but 
that at which either creep or hydrogen attack occurs | @ blister had been formed by the hydrogen on, the inner 
by using an internal heater and providing thermal | surface of the tube. On occasions when the outlet 
insulation between this and the walls and covers. | pipe had become blocked, it was heated with a blow- 
Alternatively, the hydrogen and tar, or coal paste, lamp to clear the obstruction, and on subsequently 
may be preheated externally to the converter and cutting out the pipe, the blister was found. 
passed into a central chamber at a temperature ae | Several types of connections between two lengths 
to initiate reaction. Thermal insulation, as before, is | of high-pressure pipe or between a pipe and a high- 
placed between the hot zone and the pressure-retaining | pressure vessel, are in common use. These are shown 
walls. It should be men- | in Figs. 8 to 12. Provided that such fittings are of 
tioned that the chemical | good workmanship, and that reasonable care is taken 
reaction is exothermic and, | in making the joints, very little trouble is experienced 
consequently, the ingredi- | with gas pressures up to 6,000 Ib. per square inch. 
ents having been brought Large-Scale Tar Plant.—The work on the several 
to the reaction tempera- | small-scale tar hydrogenation plants recently reached 
ture, it will continue so | the stage at which a large unit could be designed and 
long as the heat loss does |a converter (No. 12) has since been obtained. The 
not exceed the exothermic | nominal throughput is 300 gallons of tar per day, 
heat. Aftersome prelimin- | the amount depending partly on the pressure employed, 
ary experiments with an | which will be from 3,000 Ib. per square inch to 6,000 Ib. 
internal electric heater in| per square inch. The converter, shown in Fiys. 13 
converter No. 4, a more | and 14, is suitable for the maximum pressure mentioned. 
suitable vessel was ac-| The joints are similar to those on converter No. 8, 
quired, most of the exist- | except that both the face of the spigot and the groov« 
ing auxiliary plant being | are turned to a waveform in section. The lower flange 
retained. This converter | of the converter is extended beyond the end cover, 
(No. 7), which is designed | so that the cylinder can be supported in a vertica! 
fora working pressure of 3,000 lb. per square inch at a | position, while allowing easy removal of the bottom 
maximum temperature of 600 deg. F., is 6 in. in diam- | ened cover. Four flats are formed on the extended 
eter by 3 ft. 6 in. long internally, and is made of mild | cylinder flange to prevent rotation when the joints 
steel. The walls are 1 in. thick, and the end covers, | are being made. Experience with converter No. 8. 
2? in. thick, are held in position by six mild-steel bolts | already mentioned, has shown that the temperature 
1} in. diameter. The catalyst chamber was formed | of the steel forming the pressure-resisting walls need 
from a piece of 3-in. steam tubing. This was surrounded | not exceed 200 deg. F. The possibility of a tempera- 
by a slightly larger tube carrying the heater winding, | ture of 500 deg. F. was allowed for; this figure is, 
which, for most of the experiments, was in three however, below that at which creep need be considered, 
sections, separately controlled by external resistances, | and a heat-resisting steel is not necessary. There was 
Converter No. 7 was run for a total of 1,200 hours, | general agreement that a nickel-chrome-moly bdenum 
when it was succeeded by one of larger capacity, in| steel was the most suitable, and it was decided to 
which more space was allowed for thermal insulation. | accept a vessel in this steel made by the English Stee] 
No. 7 was transferred to coal hydrogenation, where it | Corporation. The cylinder and end covers are of this 
has worked for another 200 hours and is still in use. _‘| steel, in the hardened and tempered condition, con- 
The new converter (No. 8), also of mild steel, is of | taining 0-27 per cent. carbon, 2-41 per cent. nickel, 
similar design, but is 8 in. in diameter by 4 ft. long | 0-72 per cent. chromium, and 0-35 per cent. molyb- 
internally, with walls 1} in. thick and end covers |denum, and having a yield stress of about 38 tons per 
34 in. thick, held by eight mild-steel bolts 14 im. in | square inch, a maximum stress of 50 tons per square 
diameter. A catalyst chamber of the same volume | inch, and an elongation of 22 per cent. on 2 in., with 
as in No. 7 has been employed, together with the | a contraction of about 55 per cent. The bolts are of 
same auxiliary plant. Converter No. 8 has been |‘ Vibrac V.30” steel, which is also a nickel-chrome- 
operated up till the present for a total period of 1,350 molybdenum steel, while the nuts are of mild steel. 
hours, at a pressure of 3,000 Ib. per square inch, the | The completed cylinder was subjected to a hydraulic 
longest continuous run being 330 hours. During this | test pressure of 7,700 lb. per square inch. 
time, external wall temperatures have been steadily| The maximum hoop tension in the walls, when 
reduced to below 200 deg. F. | subjected to an internal pressure of 6,000 Ib. per 
Considerable trouble was experienced at first with | square inch with no temperature gradient, is 8-7 tons 
the electrical connections. The three pairs of leads | per square inch, and the equivalent simple stress from 
| 
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the shear hypothesis is 11-38 tons per square inch. 
In the case of a converter not heated through the 
pressure-resisting walls, the heat flow is outwards, 


giving a higher temperature at the inner surface than | 
This causes an increase of hoop tension | 
at the inner | 


at the outer. 
at the outer surface and a decrease 
surface, and the safety factor is thereby increased. 








33-KV. TRANSMISSION LINE WITH 
2,140-FT. SPAN. 


A 33-KV transmission line with a span of 2,140 ft. 
has recently been constructed by the Mid-Cheshire 
Electricity Supply Company, Limited, across the 
Weaver Valley at Wallerscote, near Northwich. 
Though the lie of the land made it possible to use 
towers only 65 ft. high, the choice of a suitable material 
for the conductors presented some difficulty, as it was 
necessary that the combination of weight, sag, and 
area ( x posed to wind loading should be economically 
favourable, and that the conditions in an area, where the 
atmosphere is often charged with salt spray from the 
Mersey Estuary should be taken into account. After 
considering various alternatives, it was finally decided 
to use a special steel-cored copper conductor, which 
was designed by the main contractors, Messrs. 
Watshams, Limited, Windsor House, Victoria-street, 
London, 8.W.1, in collaboration with Messrs. The 
Whitecross Company, Limited, Warrington. This 
consists of 18 hard-drawn copper strands, each with 
a diameter of 0-0705 in., which are wound round 19 
galvanised hard-drawn steel strands of the same 
diameter and of a tensile strength of 115 tons per square 
The diameter of this combination is 0-497 in., 
and its weight 0-5409 lb. per foot. The virtual com- 
bined modulus of elasticity E is 23-13 10° lb. per 
square inch, and the virtual combined coefficient of 
expansion a is 7-468 x 10-* per deg. F. 
strength is 20,348 lb. It may be added that the corre- 
sponding values for E and a for the steel-cored alumin- 
ium conductors used on the secondary lines of the 
Central Electricity Board are 12-49 x 10° lb. per 
square inch and 10-74 x 10-® per deg. F. The relatively 
high value of E and low value of a, therefore, indicates 
that the sag only alters slightly with changes in loading 
or temperature. 

As the conditions made it impossible to follow the 
usual practice of employing suspension insulators on the 
long-span towers and anchoring the special conductors at 
strain towers of normal height in the way that has, for in- 
stance, been done at the Thames crossing, the long span 
supports had to be of sufficient strength to be used as 
moreover, the factor of safety 


inch. 


suspension towers. As, : 
in the long span was greater than in the adjacent 
short spans, it was thought advisable to assume that 
sll four wires in the span leading from the crossing 
might be broken at once, and the large towers were 
accordingly designed to comply with this condition. 
The conductors in the crossing span were arranged 
45 ft. apart horizontally and 6 ft. apart vertically, the 
top conductor being in the centre. It was also necessary 
to use very wide towers, in order to avoid the employ- 
ment of excessively 
several designs had been investigated, it was finally 
decided to employ rectangular towers. These towers 
are stayed against the pull of the crossing span and are 
self-supporting against transverse loads. They are 
75 ft. 3 in. high to the lowest conductor and 81 ft. 3 in. 
The base occupies an area of 30 ft. by 
The cTross- 


high overall. 
10 ft. and the top an area of 25 ft. by 3 ft. 
arm forms a continuous lattice box girder across the top 
of the tower and is stiffened by internal bracing. 
tower is provided with three stays, two, of 19/No. 8 
S.W.G., being attached to the legs immediately below the 
cross-arm, and the third, of 7/No. 8 S.W.G., to the mid- 
point of the underside of the cross-arm, The cross-arm 
lattice bracing is specially strengthened to resist 
the torsion due to the eccentricity of this Stay load 
and the pull of the top conductor 6 ft. above, in addition 
to the direct pull of the stay. The forces resisting the 
transverse loads consist of single bays each braced with 
two cranked ties. Adequate secondary bracing is 
titted to support the intersection of the ties, to divide 
the unsupported length of the leg into suitable panels, 
and to ensure that the ties remain sufficiently stiff 
when they themselves are lightly loaded to support 
the secondary bracing members at their inner ends 
The towers were designed by Messrs. Watshams, 
Limited, in consultation with Mr. W. Fennell, the 
engineer of the company, and were constructed by 
Messrs, Joseph Parks and Sons, Northwich. 

The suspension insulators, which were manufactured 
by Messrs. Steatite and Porcelain Products, Limited, 
Stourport, consist of two strings of four units in parallel, 
ind one of the same type as those used on the Thames 
crossing. The ultimate strength of each set is 56,000 
!b., and the dry and wet flash-over voltages are 300 kV 
and 235 kV, respectively. The terminal clamps are 
Special gear has 


of the compound-tilled cone pattern. 


The ultimate | 


overhung cross-arms and, after | 


Each | 
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been designed to facilitate the removal of the insulators 
}at any time without interfering with the grip gear 
| or injuring the conductor. 
' 








DUPLEX SINGLE-STAGE AIR 


COMPRESSOR. 


THE accompanying illustration shows the modern 
form of the well-known ‘ Boreas ” duplex single-stage 
air compressor manufactured by Messrs. Lacy-Hulbert 
and Company, Limited, Boreas Works, Beddington, 
| Croydon. Changes in design and improvement in 
|materials have enabled both the output and the 


| considerably increased, compared with the earlier 
patterns, the cost for the same duty being thus reduced. 
| The compressor retains the qualities of durability and 
| reliability associated with the machines previously 
made. The drive is by means of the single flywheel 
| pulley seen in the background of the illustration. 
This is attached to a crankshaft of high-tensile steel, 
| mounted in ball or roller bearings according to size, 
which gives reciprocating motion to the duplex piston 
| of the compressor. It will be realised from the illustra- 
tion that the machine is symmetrical on each side of 
the crankshaft axis. The body consists of a single 
casting. In the centre is the crank chamber, with 
a large cover on the side opposite to the flywheel. 
Flanking the crank chamber are the two cylinders 
with a rectangular suction port along the top. The 











horizontal circular port on the underside communicating 
| with vertical ports at the webs of the supporting feet is 
| the delivery port. The discharge pipe can be attached 
to whichever end of the port is most convenient. The 
suction and delivery valves are situated in the cylinder 
covers, and are accessible through a subsidiary cover. 
The two pistons are connected by strong webs 
extending across the crank chamber, and so spaced 
that the crankshaft passes between them, the crank 
web also clearing them when passing its top and 
bottom centres. The piston casting is coupled to the 
crank-pin by a connecting rod of high-tensile steel, 
the gudgeon pin of which is situated in the skirt of one 
of the pistons. Both ends of the connecting rod are 
| fitted with roller or ball bearings which, like those of 
| the crankshaft, are carried in housings machined from 
}solid gunmetal. The revolution of the crankshaft, 
| then, moves both pistons together, so that whilst one 
is making a suction stroke, the other is making a dis- 
| charge stroke. The compressor is thus double-acting, 
| 
| 
| 
| 


and the discharge is correspondingly steady. The 
projection seen on the top of the crank chamber con- 
sists of a cap which protects a cylindrical filter for the 
incoming air. The cap also contains a cup in the 
centre in which is a syphon wick lubricator with a 
hinged cover. As the suction opening communicates 
directly with the crank chamber, the rotating parts 
jare directly below the lubricator, the wick being so 
| arranged that, whilst a plentiful supply of oil is given 
when the machine is starting up, only the necessary 
| slow feed is maintained when it is running. The other 
| lubricating arrangements consist of two small Stauffer 
grease cups, the lubrication being stated to be thoroughly 
|effective though the compressed air is delivered 
practically free from oil. The compressor is made in 
| five different sizes, the delivery output of each depend- 
ing upon the running speed. The smallest size, when 
running at 255 r.p.m., delivers 5 cub. ft. of air per 
minute, and the largest, when running at 305 r.p.m., 
delivers 100 cub. ft. per minute. The power required, 
| of course, varies with both the speed and the pressure, 
| the total range being from $h.p.to8h.p. The starting 
torque, owing to the construction of the bearings, Is 
low. The maximum pressure in each size is 45 Ib. per 
square inch. 





delivery pressure of the various sizes of machine to be | 
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CATALOGUES. 


Vee-Rope Drives.—Sure-grip Vee-rope drives for a wide 

variety of industrial machinery applications are dealt 
| with in a catalogue received from Messrs. Crofts (Engi- 
| neers), Limited, Thornbury, Bradford. Standard drives 
of from | h.p. to 456 h.p. are dealt with. 

Insulating Tape.—Bulldog black adhesive tape, made by 

Messrs. British Insulated Cables, Limited, Prescot, Lancs, 
is dealt with in a folder received from the firm. As it 
is made to a rigid specification governing tensile and 
dielectric strength, as well as other characteristics, it 
may be relied upon for consistent results. 
Skip Hoists.—Messrs. Strachan and Henshaw, Limited, 
| Whitehall Iron Works, Whitehall, Bristol, 5, have sent 
us a brochure on skip hoists for iron ore, coke, coal, ash, 
and stone. For these, low maintenance costs are claimed, 
owing to the abrasive action of the material being con- 
fined to the skip, which is usually provided with easily- 
renewable lining plates. 


Flexible Conductors.—Messrs. British Insulated Cables, 
Limited, Prescot, Lancs, have sent us a folder on their 
Rockbestos A.C.C.A. fiexibles, which were specially 
designed to meet conditions of service where ordinary 
V.1.R. flexibles often fail. They are resistant to changes 
of temperature, humidity, fumes and vapours, but can 
be installed with the same ease as ordinary types. 

Ring Spinning Frames.—Messrs. Platt Brothers and 
Company, Limited, Hartford Works, Oldham, have 

ublished a catalogue of their No. 5 ring spinning frame. 
— detail of the construction is discussed, with the 
assistance of reproductions of photographs and drawings, 
and the special advantages of the various features are 
emphasised. 

Fans.—A publication entitled Sirocco Contracts, No. 2, 
issued by Messrs. Davidson and Company, Limited, 
Sirocco Engineering Works, Belfast, deals with the fan 
equipment at the new power station at Dunston of 
Messrs. The North Eastern Electric Supply Company, 
Limited. The variety of uses comprise forced draught, 
induced draught, secondary air, engine-room ventilation 
and flue-dust collection. 

Disconnecting Link Boxes.—Flame-proof disconnecting 
link boxes for fiery mines are the subject of a leaflet 
received from Messrs. M. and C. Switchgear, Limited, 
Kelvinside Works, Kirkintilloch, Glasgow. They are so 
constructed that the cable ends can be connected, 
glanded and sealed at the surface, and extension or 
branch cables can be taken below, glanded ready for 
bolting and connecting to the box. 

Electric Clocks.—The Pul-syn-etic system of electric 
clocks for works and public buildings, whereby a number 
of clocks, up to 100 or even more, are controlled from a 
central transmitter, is described in a catalogue received 
from Messrs. Gent and Company, Limited, Faraday 
Works, Leicester. An accompanying catalogue deals 
with turret and bracket clocks, with motor-driven 
striking and chiming gear. 





Synchronous Induction Motors.—The economic advan 
| tages of high power factor in any works installation are 
forcibly brought out in a folder, on their synchronous 
induction motors, issued by Messrs. Lancashire Dynamo 
jand Crypto, Limited, Trafford Park, Manchester, 17. 
| They are made with cylindrical rotors with D.C. exciters, 
or with salient-pole revolving field systems. The typical 
| installations listed show their use in sizes ranging from 
60 kW to 1,070 kW. 

Self-Priming Pumps.—A folder received from Messrs. 
Rhodes, Brydon and Youatt, Limited, Waterloo Engi 
neering Works, Gorsey Mount-street, Stockport, gives 
tables of outputs and powers, and of prices, of their 
self-priming pumps. They are capable of dealing with 
25 ft. of suction lift with cold water and can handle hot 
vaporising liquids. Normally they are made of cast 
iron with bronze rotors on mild-steel shafts, but can be 
supplied with bronze bodies and stainless-steel shafts for 
dealing with special liquids. 


Small Tool Products.—Messrs. Thos. Firth and John 
Brown, Limited, Atlas and Norfolk Works, Sheffield, 
have published a well-illustrated and very comprehensive 
catalogue of their small tool products. The tools dealt 
with are milling cutters, reamers, twist drills, metal- 
cutting saws, hacksaw blades, saws for wood cutting. 
cutters for woodworking machines, files and rasps, the 
Firth Hardometer and many miscellaneous items of 
workshop equipment, including butt-welded Sixleda 
high-speed steel lathe tools. 


Steel Works Plant.—Messrs. International Construction 
Company, Limited, of 56, Kingsway, London, W.C.2, 
have sent a variety of lists of their products. These 
include Costello continuous furnaces, hot-metal mixer 
cars, Morgan gas producer, Isley furnace control, Morgan 
continuous-rolling mills, and Typhoon rotary-flame 
gas burners. In the continuous furnaces, the flame 
entirely surrounds the bars under the treatment ; the 
| mixer-car ladles are made for capacities up to 160 tons ; 
| and for the gas burners claims are made for automatic 
regulation and absolute control of atmosphere. 








Producer Gas.—A folder dealing with high-pressure 
producer gas for industrial purposes has been received 
from Messrs. The Dowson and Mason Gas Plant Company, 
Limited, Levenshulme, Manchester. In the plants used 
for the purpose, the gas after leaving the producers 
passes through two coke scrubbers and an oxide puritier, 
before entering the booster, where its pressure is raised 
;}to 80 in. of water. Other lists received from th« 
|}same firm deal with suction gas plants, petrol pumps 
| for general and private use, and the results of tests on a 
| bituminous-fuel gas producer; catalogues cover th: 
| variety of gas furnaces produced by the firm :for all 
| metallurgical and industrial purposes. 
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raised when the disturbing force is strong, so that no 
single laboratory test is capable of measuring the 
dispersability of a dust under all the conditions of a 
coal mine. Comparative tests of dusts have mostly 
been made with a weak disturbing force for the reason 
that it is under these conditions—at the start of a 
firedamp explosion, for example—that the effects of 
poor dispersability of an incombustible dust are likely 
to be the most important. It would appear from 
|experiments that the addition of some material such 
|as tale (steatite) in small quantities to a stone dust 
helps to reduce the tendency of certain stone dusts to 
cake on exposure to the atmosphere, especially when 
the latter is laden with moisture. Interesting observa- 
tions have been obtained in a ‘ weathering” cabinet 
in which the temperature can be controlled. A number 
of tests have been made of the effect of exposing 
various dusts at temperatures of 68 deg. F. and 
86 deg. F. to air saturated with moisture. Dishes of 
standard size were filled with the samples of dust and 
subjected to a standard blast of air from a rose-jet, 
the “‘ weathered ” dusts being tested in the dishes in 
which they had been exposed in the cabinet. The 
effect of increased temperature was much greater than 
anticipated; thus, at 86 deg. F. the absorption of 
moisture by the dusts was less than half that at 
|68 deg. F., and the loss of dispersability (limestone 
|excepted) after exposure at the higher temperature 
was much less than at the lower temperature. 

Coal dust is difficult to wet, and in view of the 
successful development in the production of ‘* wetting 
agents’ for use in other industries, trials have been 
made with certain of these products to ascertain their 
suitability for use with coal-dust. The results showed 
that sprays of water containing 1 per cent. of either 
of the two wetting agents tested are effective in wetting 
coal dusts or heterogeneous deposits of coal and stone 
dust, the wetted material drying to a caked mass not 
readily dispersable in air. And further, since by re- 
wetting, a part of the agent re-dissolves, new layers 
of coal dust may be sludged by spraying with water 
alone, and thus the use of the agent need not be repeated 
over a considerable period of time. 

Four points in relation with the burning of methane 
have been under investigation, viz., the incendivity 
of the gas through which the flame has passed, the 
state of the molecules and radicles from the electrical 
aspect, the emission of characteristic radiations, and 
the effect of the presence of particular gases and vapours 
(inhibitors) upon the inflammability of methane. 

When a methane-air mixture through which flame 
has passed is projected into a fresh explosive mixture 
it may, under favourable conditions, cause the latter 
to ignite. It would seem that the combustion of the 
gases has not been completed during the passage of the 
flame. The photo-electric cell is being used to measure 
the continued radiation from the incendive gas, which 
is also being analysed by optical filters, certain of the 
radiating molecules and radicles being identified by 
their spectra. 

It will be remembered that in 1932 the gob-fire 
chamber was wrecked by an explosion in the course of 
an experiment. This chamber has now been recon- 
ditioned, the general design of the main chamber 
remaining unchanged. An airway has been added, 
100 ft. long, 6 ft. high and 5 ft. wide, running from the 
central chamber ata dipoflin10. Inthe old chamber 
| the provision for release of explosion pressure consisted 
of four apertures in the roof, each composed of four 
* lights ” 4 ft. square, covered with waterproof canvas. 
In the new chamber the number has been increased 
from 16 to 24, thus increasing the ratio of area ot 
release to volume of the chamber from 0-03 sq. ft. 
to 0-045 sq. ft. per cubic foot. In place of the water- 
proof canvas a hinged sheet of steel 4 ft. square by 
4 in. thick is provided. This new form of pressure 
| release weighs 160 lb., and opens under a steady pressure 
of 0-07 lb. per square inch (2-in. water gauge), is 
suitably heat-insulated, and is made gas-tight by lining 
the grooves into which the flanged edges fit with 
grease-soaked felt and sealing withaxle-grease. Experi- 
ments in the gob-fire chamber will provide information 
on the development of heating in coal and dirt; the 
danger of explosion during the development, and during 


SAFETY IN MINES. 


To obtain reliable data on the various aspects of 
coal mining upon which to base improved methods 
and the improvement of materials and equipment of 
all kinds, with the primary object of ensuring maximum 
safety to mine workers, involves the study and the 
practical investigation of a large number of problems 
of widely-varying character. An examination of the 
Twelfth Annual Report of the Safety in Mines Research 
Board,* which covers the year 1933, reveals not only 
the remarkable diversity of the work undertaken by 
this body, but also of the painstaking thoroughness 
with which the various researches are organised and | 
carried to a logical conclusion, whence results of 
practical value are made available. A large proportion 
of the work of the Safety in Mines Research Board 
deals with straightforward problems directly concerning 
the safety of the mine worker. It is part of the policy 
of the Board to provide safety instruction and dis- 
seminate information by means of lectures and exhibi- 
tions and materials for classes. During 1933 this work | 
was appreciated to such an extent that the staff had | 
some difficulty in meeting the calls made upon them. 
At Sheffield, for example, 102 drawings, 283 negatives, 
2,000 prints and 400 lantern slides were prepared by 
the safety instruction staff. During the year, 3,000 | 
lantern slides were lent in 78 separate sets, in addition 
to those issued to district investigators and others of 
the Board’s staff. Over 2,900 persons visited the Buxton 
research station in parties during the summer, for whom 
demonstrations were given; the research work in 
progress was inspected, and such subjects were dis- 
cussed as explosions, gob-fires, shot-firing, lighting, 
falls of ground, haulage, &c. 

The question of the relative efficacies of various 
kinds of stone dust in suppressing coal-dust explosions, 
which was dealt with in S.M.R.B. Paper No. 79,f 
has been further investigated. The results obtained 
with different dusts varied so greatly that it was 
considered desirable to ascertain the reason, and 
whilst examining the properties of dusts of greater 
efficacy for special purposes, tests were made with 
sodium bicarbonate and magnesium sulphate hepta- 
hydrate. 

With the former, the percentage of incombustible 
dust required to suppress inflammation was found 
to be not less than 67} per cent., whereas with the 
latter, 274 per cent. sufficed. Taking three typical 
dusts for comparison which have different amounts of 
water of hydration, viz., anhydrite, gypsum and 
magnesium sulphate, the respective proportions of 
these incombustible dusts required to suppress in- 
flammation are 60 per cent., 40 per cent., and 27} per 
cent. 

Thus the contention previously put forward that 
an incombustible dust owes its efficacy for pre- 
venting the propagation of a coal-dust explosion chiefly 
to its capacity for absorbing heat (which is exceptionally 
great for water, whether “‘ combined ” or free) appears 
to receive confirmation. Yet it is difficult to explain 
the low efficiency of sodium bicarbonate which, on 
decomposition by heat, liberates 11 per cent. of water 
and 26 per cent. of carbon dioxide. 

Investigations on the effect of variation in fineness 
of coal dust and of stone dust on the inflammation of 
a dust mixture are being made. The standard deter- 
minations of the inflammabilities of coals in the 4-ft. 
diameter gallery are made with coal and stone dusts 
each of fineness such that 85 per cent. passes through 
a 200-mesh I.M.M. sieve. It is required to ascertain 
the effect of varying the fineness of either dust, (a) to 
assess the inflammability of coarse coal dust such as 
may accumulate at the coal face; () to ascertain 
what degree of fineness of stone dust is effective so 
as to avoid the use of unnecessarily fine dust, with its 
liability to caking ; and (c) to determine the size of screen 
suitable for use when sampling a road dust for tests 
of its inflammability. 

Experiments made by the United States Bureau of 
Mines in this connection showed that when only 47 per 
cent. of the limestone passed through a 200-mesh Tyler 
sieve the additional amount required was only 5 per 
cent. more than when 99 per cent. passed through | 
= os. yr ee hae rr ae ee and after the sealing off, of a fire in coal or dirt; the 
dened tam ~ e Newser wee haya ; ne limestone | T8%@8 of diffusion of air along a roadway, and the 

ed that when 60 per cent. of shale or umestone | efficacies of various types of stoppings. 
dust passed through a 200-mesh I.M.M. sieve, not) One of th ble bei Seated ihe 
more than 2} per cent. more was required than when - sling . h an f ne ating 16 1 a with 

85 per cent. passed through it. Further tests using a — co! wy <senergetlce aaa eh 

coarser limestone (25 per cent. through 200-mesh) the pressure in t cae weve sent out . rough the 

have shown that 20 per cent. more of this coarse dust atmosphere. Since mixtures of inflamma! ue gs and 
is required than of the fine dust. Further tests are | 9iT if rapidly compressed to a sufficiently high pressure 
being made. will inflame spontaneously without any direct igniting 

On the question of the dispersability of dusts, it is agent such = flame or spark, " has been suggested 
found that dusts which are readily raised by a weak | that the shock wave produced by detonating a charge 
disturbing force are not necessarily the most easily of explosive may, if the atmosphere through which 

. ~ | the wave is propagated contains firedamp, be sufficiently 
|intense to cause ignition of the gas mixture. The 
problem is one of great experimental difficulty which 
|cannot be investigated by a direct method; hence 
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attempts have been made to obtain a record of the 
changes in pressure which the atmosphere surrounding a 


shot-hole undergoes when a shot is fired. A method of 
recording these changes, which take place with extra- 
ordinary rapidity, has recently been found with the 
aid of the cathode-ray oscillograph and the piezo- 
electric properties of certain crystalline substances. 
In one case the pressure gauge was placed 4 ft. in front 
of the muzzle of a steel mortar in which charges of 
8 oz. of Polar Samsonite No. 3 were detonated, (a) with 
the gauge rigidly attached to a steel H-girder set 
vertically in the concrete floor ; and (6) with the gauge 
suspended from the roof by cords so as to cut out 
disturbing pressure pulses propagated through the 
ground. Although there is some difference in the 
maximum pressure recorded, the general form of the 
two records is similar, except that in (b) the changes 
of pressure are small until the main pressure rise occurs, 
whereas in (a) the main pressure rise is preceded by 
vibrations due to the shock wave being transmitted to 
the gauge through the earth as well as through the 
atmosphere. The pressure reached a maximum at 
16-2 atmospheres in (a) and 14-8 atmospheres in (bd), 
and in both cases the maximum was reached in about 
one fifteen-thousandth of a second. 

Investigations in connection with falls of ground 
include laboratory work on the design and strength of 
roof supports at the Imperial College of Science and 
Technology, tests on packs being carried out in the 
400-ton testing machine. Considerations of space 
forbid our dwelling on this aspect of the work. 

Experiments have also been conducted at the 
Imperial College of Science in connection with the 
flashing or sparking associated with the fracture or the 
withdrawal of steel supports. Bending and torsion 
tests in the laboratory where the load was applied by 
means of an hydraulic jack, failed to produce sparking 
at fracture. But it was found that when a steel arch 
was broken suddenly by the impact of a falling weight, 
sparking ogcurred. Further work was accordingly 
carried out on a rail-testing machine at the London 
Midland and Scottish Railway works at Crewe. At 
this plant a l-ton tup is dropped from heights up to 
45 ft. The results showed that when a piece of rail 
or mild steel is struck a glancing blow showers of 
yellow sparks are produced ; when the steel fractures 
suddenly, bluish white sparks are seen which have 
quite a different appearance from the yellowish friction 
sparks. The specimens which fractured were of 
inferior quality re-rolled rail steel showing rolling 
defects, except for the mild steel specimen, which had 
a very brittle structure, caused probably by rolling 
at a low temperature. The fractures which produced 
sparking were all of brittle type, and it would appear 
that the use of ductile material of uniform quality 
would prevent sparking of this particular nature. 
Arches when made from properly rolled steel rails 
are not dangerously brittle. 

Researches under District Committees on falls of 
ground have been continued in all the principal coal- 
fields, and progress reports are given in the Appendix 
of the Report. This work deals with (a) the behaviour 
of coal measure strata when disturbed by mining, and 
(6) with the materials and methods used for support. 
In nearly all districts a systematic study of the cha- 
racter and extent of ground movements in relation to 
customary methods of mining is being made with the 
aid of convergence recorders and other measuring instru- 
ments; the value of making systematic convergence 
records is receiving increased recognition and the use 
of instruments is extending. 

As regards (6) materials and methods of support, 
work of general interest is in progress in Scotland, 
South Wales, and North Staffordshire. In the first 
named the importance of making the right choice of 
prop has been demonstrated, when it is required to obtain 
the most effective support and to avoid floor rupture. 
In North Staffordshire the work carried out has shown 
that, on inclined faces, props should generally be set 
“normal” and not “ underset.” In South Wales the 
effects of packing have been studied, the tests made 
in the large testing machine at South Kensington 
mentioned above being associated with this work. 

Work on haulage problems has been continued as 
outlined in the preceding annual report. The haulage 
dynamometer, which is now provided with a steel 
chassis, has been used for the measurement of haulage 
loads in different parts of the country. A considerable 
gain in safety and efficiency may often be obtained by 
re-grading a faulty haulage road and re-positioning the 
pulleys. A comparison of the loads induced on a 
direct rope-haulage dip in North Staffordshire, by an 
old steam engine in bad repair and by the engine which 
replaced it, show that the load oscillations caused by 
the old engine due to uneven torque, produced under 
certain conditions oscillations of dangerous magnitude. 
This is especially liable to occur when such a forced 
oscillation is of a frequency approximating to that of 
the natural frequency of the free rope with the tubs 
attached. 
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ELECTRICAL APPARATUS. 


No. 396,488. H. Astbury, of Chelmsford, and 
Crompton Parkinson, Limited, of Guiseley. Cir- 
cuit-Breaker. (4 Figs.) March 19, 1932.—The main 
frame of the oil switch has depending from it an oil tank 
which is capable of being lowered away from its carrier 5 
to permit inspection of the switch parts. In the carrier 5 
are fixed pillars of insulating material which project 
upwardly the carrier and also downwardly 
into the oil tank ; the current-carrying leads pass through 
the centre of the pillars. To the lower end of each insu 
lating pillar is attached a contact 9, and 9a, respectively 
The moving contacts are carried by a moving insulator 
support 11 which secured to raising and lowering 
mechanism. Upon the lower end of the moving insulator 


above 5 


are pivoted two bell-crank levers cach having a depending 
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196.408 


arm 13 and 13@ and a horizontal arm 15 and Ida, and 
each pressed by a spring 17 and 17a to force the depending 
arms away The two horizontal arms 
project from their pivots away from one another. Each 
depending arm has pivoted to its lower end an upstanding 
bracket upon whi h is fixed a finger contact 21 and 2la; 
a spring tends to force the upper part of the bracket 
away from its depending arm. The uppermost part of 
each finger is formed as an extension that curved 
away from its neighbour When the circuit-breaker 
is closed the two fingers are vertical, and are in contact 
with another along their main portions but the 
extensions are not in contact As the circuit-breaker 
is opened, the main portions separate and the extensions 
contact by rolling upon one another at 27 and 2 
that the are broken between the extensions 


from one another 


is 


one 


7a so 
which 
are of increased section and thermal! capacity as com- 
pared with the main portions, Fixed to the horizontal 
arm of each bell-crank lever horizontal contact 
finger 31 and 3la; co-acting with each of these horizon. 
tal fingers is the similar finger 9 and 9@ fixed to a rocker 
35 and 35a pivoted upon the bottom end of the pillars 
wnd pressed by a apring downwardly The circuit-breaker 
has three sets of contact fingers, a bottom set which is 
most deeply immersed it. the oil, and two lateral sets 
which are higher up All three sets are in series, and all 
are brought together im the operation. In 
opening, the insulator ll moves downwardly and carries 
with it the pivots of the bell-crank levers. These, under 
action of their springs 17 and 17a, rock to carry the lower 
ends of their depending arms 13 and I3a away from 
one another. This results in the separation of the main 
parts of the bottom pair of contact fingers 21 and 2la, 
and causes contact of the extensions 27 and 27a thereof 
which roll on one another and finally separate. During 
this movement, the lower contact fingers 31 and 3la 
are lowered and rocked upon the upper fingers 9 and 9a 
On continued downward movement of the insulator the 
lower fingers 31 and 3la are lowered farther, and the 
pairs of finger extensions rock farther upon one another 
(Sealed 
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seperate 





ENGINEERING. 


MOTOR ROAD VESICLES. 


403,449. W. W. Hamill, of Four Oaks, R. E. 
Scott, of Borden, and 8S. Kitchenham, of Straw- 
berry Hill. Tractor. (2 Figs.) June 30, 1932.— 
The layshaft 3, which serves to drive the power take-off, 
is extended into the gear-box 17 and is in driving con- 
nection with one of the shafts therein. The shaft selected 
may be the primary shaft 18 with a gear wheel 19 added, 
or where a constant-mesh pinion is part of the gear- 
change system, such pinion may be utilised for driving 
the gear wheel on the extremity of the power take-off 
layshaft. Since the gear-box is situated in front of the 
rear axle of the vehicle and the point at which power 
is taken off is behind, the take-off shaft is extended from 
the vicinity of the gear-box across the live axle into a 
housing | attached to the axle casing. This housing is 
provided with a bearing to support the power take-off 
layshaft, which is composed of two sections 3, 4 which 
may be brought into driving connection by a dog clutch. 
For supporting one end of the output shaft 4, a spigot 
bearing and an outer bearing in the removable cover 7 
are employed, the protruding end of shaft 4 being 
provided with means for driving or coupling to a 
harvester. Provision is made for a second shaft which 

















493,443) 


may carry a belt pulley 9 at its outer end with its axis 
transverse to the machine. The transverse shaft can be 
extended far enough from the side of the tractor to allow 
the belt to be taken to a forward or a rearward position. 
As a driving connection between the two layshafts, « 
pair of straight-tooth bevel wheels 11, 12 are incor- 
porated, and utilised as part of the clutching means by 
which the transverse shaft may be coupled to the lay- 
shaft 3 leading from the gear-box. The bevel wheel 11 
is splined to the layshaft 3, while the driven bevel wheel 


12 is supported on a bearing in the housing, which bearing | 


may be of the double-row ball type to accommodate the 
end thrust set up by the meshing bevel wheels. At its 
inner end the transverse shaft is conveniently sup- 
ported in a spigot bearing formed by a bore in the boss 
of the driven bevel wheel 12, and at its outer end by an 
outboard bearing in the housing bolted at right angles 
to the main housing | A clutch mounted on the 
splined shaft to co-operate with teeth on the rear of the 


18 


driven bevel wheel 12, and is operated from the outside | 


of the housing. While the prime mover is working, the | 
layshaft 3 rotates and also the two bevel wheels. By 
operating the appropriate clutch, either or both of the 
power take-off shafts may be brought into or taken out 
of operation. (Sealed.) 


STEAM ENGINES, BOILERS, &c. 


403,473. J. G. McKean, of Mount Vernon, and 
R. F. Jones, of Glasgow. Liquid-Fuel Burner. 
(5 Figs.) August 23, 1932.—The rod 1 js provided with 
two spaced pistons 2 and 3 in a cylinder. Between the 
pistons the rod is provided with rack teeth which mesh | 
with the teeth of a pinion 6 secured on a spindle which | 
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403473) 
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carries the air-admission valve 8. The spindle pene- | 
trates the wall of the conduit in which the valve 8 is 
located. A spring is interposed between the piston 3 
and the cover 11 of the cylinder. The end wall is 
penetrated by a threaded pin, the distance between the 
inner end of which and the said piston 3, or end of the | 
rod 1 which may penetrate the piston 3, being adjustable 
by screwing the pin through the end wall 11 so as to 
the amount of travel in one direction of the 


| 


regulate 
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rod, and therefore the amount of opening of the valve 8 
The piston 2 is connected to the adjacent cover 13 of 
the cylinder by a collapsible bellows 14. A pipe conne: 
tion is taken from the discharge side of the fiquid-fuci 
supply pump to the chamber bounded by the collapsible 
wall 14 through a port 16. The end wall 13 is provided 
with a tubular stem which extends towards the piston 
2, and the piston is provided with a similar tubular 
stem which sleeves the first-mentioned stem so as to 
form a guide for the piston 2 and minimise any tendency 
of the piston to rock within the cylinder. The second 
tubular stem is provided with ports 19, whereby pressure 
fuel from the pump passes into the chamber bounded 
by the wall 14. A stop 20 on the wall of the cylinder 
limits the movement of the piston 2, and therefore of the 
rod 1 when the valve 8 is fully open. When the pump 
is stopped and there is no liquid-fuel pressure, the spring 
holds the valve 8 closed tightly. When the pump is 
started, liquid fuel under pressure enters the chamber 
bounded by the collapsible wall 14 and moves tlic 
piston 2 and rod 1 against the force exerted by the 
spring, so that the valve 8 opens. (Sealed.) 


399,575. W.N.C. Clinch, of Brighton. Flue-Gas 
Washing Apparatus. (4 Figs.) April 21, 1932.—A 
casing is divided by a partition 3 into two compartments 
which form together a chamber of U form. The gases 
to be washed are delivered to the top of one leg of the U 
|} (the washing compartment) and withdrawn from the 
top of the other leg of the U. The area of this chamber 
is determined according to the type of stoking adopted in 
the boilers in connection with which it is to be used, 
and according to the degree of freedom from dust and 
sulphurous content required at the chimney outlet 
The top of the washing compartment is open to a vertical 
| delivery duct 9 extending upwardly at the side of the 
compartment ; the lower end of the duct 9 is connected 
to the outlet end of a fan, the inlet of which is connected 
to the air outlet 13 for the boiler gases. The top oi 
the other compartment is connected to a chimney 17 
In the top of the washing compartment there is fitted a 
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(399,575) 


series of horizontal troughs 21 which are supplied with 
water through pipes from an outside manifold pipe 23, 
between which and each pipe 23 is a valve, so that the 
amount of water delivered to the troughs 21 can be 
individually adjusted. Each trough 21 has a narrow 
slot 27 along its bottom, so that there is delivered from 
the trough a thin film or sheet of water running the 
entire length of the trough. Each trough 21 has a cover 
29 in the form of an inverted Vee, which prevents the 
gases on entry from impinging on the trough. The 
peaked cover 29 reduces the interference by the trough 
with the flow of the gases. Below the troughs 21 is a 
series of deflectors 31 in the shape of an inverted Vee 
arranged in line below the troughs 21. Below these 
deflectors 31 is a second series of deflectors 33 in the 


| shape of a solid Vee, there being two deflectors 33 in this 


series to each deflector 31; the deflectors 33 are so 
arranged that the two streams of water from an upper 
deflector 31 will each strike one of the second deflectors 
33 and will fall in two streams. Below the second 
deflectors 33 are two other rows of deflectors 35 and 37 ; 
each of these third and fourth deflectors are staggered 
relatively to the deflectors in the row above it. Finally, 
in the lower part of the washing compartment there is 4 
series of long narrow baffle-plates 39 (wider than the 
deflectors), which extend downwardly and outwardly 
from the partition 3 towards the wall of the casing 
transversely of the length of the deflectors and troughs 
The water, after falling through the baffle-plates 39. 
falls into a sump, from which it is discharged into a 
sealing chamber 45, whence it flows away through 


an overflow pipe. (Sealed.) 
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THE HYDRO-ELECTRIC SCHEME OF 
THE GALLOWAY WATER-POWER 
COMPANY. 

(Concluded from page 559.) 

ConTINUING our account of the hydro-electric 
scheme of the Galloway Water Power Company, 
As shown in the section, Fig. 96, the total length 
of the tunnel from the intake in Clatteringshaws 
reservoir to the portal above Glenlee power station 
is 19,050 ft., and it is constructed on a slope of lin 





350 for a distance of 5,135 yards. From this point 
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time. The invert was lined by hand. The pro- 
portions of the concrete employed were 1: 2: 4, rapid- 
hardening cement being employed throughout. 
Views in the tunnel during construction are given 
in Figs. 108 and 109, Plate XLIII. 

As shown in Fig. 95, the Craigshinnie shaft is 
being used as an intake for the burn of that name, 
across which a weir, fitted with a 24-in. sluice valve, 
has been built a short distance from the line of the 
tunnel. Above this weir a pond has been exca- 
vated to form a forebay, and from this the water 
is led off through a trash rack and an inverted 
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to the supporting angles, these angles being bolted 
into the wall of the tunnel. The bottom of the 
construction shaft has been filled with concrete to 
a height of 12 ft. above the arch of the tunnel, and 
over this spoil has been refilled up to ground level. 
A space has been left, as shown in Fig. 98, for a 
4-ft. 6-in. reinforced-concrete access pipe, which is 
concreted inte one corner of the shaft. This access 
pipe accommodates the 12-in. syphon pipe just men- 
tioned, and a mild-steel galvanised ladder. The 
entrance to it is covered by a galvanised grating, 
while the top of the chamber containing the syphon 
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to the portal, a distance of 1,215 yards, the slope 
increases to 1 in 100. As indicated in Fig. 95, 
the general direction is practically due east to the 
point where the slope changes, and thence north- 
east to the portal. The tunnel, as will be seen 
from Fig. 97, is of horse-shoe section, the upper 
portion being 11 ft. 6 in. in internal diameter, and 
the invert 30 ft. internal diameter. It was driven 
in free air, the strata encountered being generally 
Grey Wacke rock of the Silurian system. It was 
broken out to full diameter without a heading 
except at one face, where the heading and bench 
method was adopted, and an average progress of 
100 ft. per week was made at each face, rock scrapers 
being employed to take away the spoil. Excavation 
was effected from both ends, as well as simultaneously 
in both directions from an intermediate shaft at 
Craigshinnie and from an adit intermediate between 
this point and the portal, the positions of which are 
shown in Fig. 96. Driving therefore proceeded 
from a maximum of six faces. On the completion 
of this part of the work, the rock surface was 
roughly dressed and a concrete lining with a thick- 
ness of at least 8 in. was applied and smoothed off, 
no point of the rock being nearer than 3 in. to the 
finished face of the concrete. In the case of the 


circular portion above the invert, the concrete was 
placed in position from a steel gantry, lengths of 





120 ft. and, later, 150 ft. being dealt with at a 
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mushroom syphon into the shaft. The arrange- 
ment of this syphon is shown in Figs. 98 to 100, 
Plate XLIII, from which it will be seen that it con- 
sists of a cast-iron head leading to a vertical length 
of 12-in. pipe. At the end of this pipe is the syphon 
bend, which, in turn is connected to a further length 
of pipe leading to withir about 30 ft. of the bottom 
of the shaft, where it terminates in a contracted 
nozzle. This pipe is made in 12-ft. lengths, which 
are connected by flanges and are fixed by clamps 








head is roofed by 3-in. timbers resting on rolled-stee! 
joists. 

The adit is also closed by a concrete plug 20 ft. 
long, through which a 3-ft. 6-in. access pipe has 
been laid, with an access door at the outer end. 
From the 3-ft. 6-in. pipe a 6-in. branch pipe cased 
in concrete is led to the outlet. This is provided 
for discharging the compensation water and is 
controlled by a 6-in. valve with disperser. 

At a distance of 700 ft. from the portal is the surge 
shaft, details of which are given in Figs. 101 to 107, 
Plate XLIITI. As will be seen, this consists of a 
shaft 24 ft. in diameter, which has been sunk in the 
hill-side for a depth of 142 ft. to meet the tunnel. 
The mouth of this shaft is surrounded by a concrete 
lip 5 ft. high, in which six openings are cut. In 
the event of a surge, the water, on overflowing the 
top of the shaft, will run through these openings 
and over the lips and be impounded in a pond 
which has been formed partly by excavating the 
rock on the uphill side and partly by building a 
rock-filled dam a short distance away from the shaft 
on the downstream side, as shown in Fig. 110, 
Plate XLIIT. It will subsequently flow back into the 
tunnel when the surge has been relieved. Near the 
base of the shaft a space 105 ft. long, 16 ft. wide, and 
of a height tapering from 27 ft. at the opening to 
22 ft. 9 in. at the end, has been cut in the rock to 
take care of draw-down surge. Below the point 
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where the bottom of this opening runs off, the 
diameter of the shaft has been reduced to 11 ft. 
Below the shaft and tunnel is an 11-ft. 6-in. square 
sump 5 ft. deep. 

As will be seen from Fig. 95 the tunnel ter- 
minates in a portal, the level of the invert at this 
point being 439-50 O.D. The connection between 


the tunnel and the single pipe line leading to the | 


power station is made through a 120-in. butterfly 
valve, which was manufactured by Messrs. Boving 
and Company, Limited, 56, Kingsway, London, 
W.C.2. This valve is installed in a concrete valve- 
house, and though primarily intended for isolating 
the pipe line for inspection and repair, can also be 
closed automatically by a paddle and trip gear 
should the flow increase above a pre-determined 
limit. Its body is made up of a cast-steel housing, 
which is divided on the horizontal centre line and 
incorporates bearings in which the blade spindle 
is carried. The lower of these bearings is of the 


thrust type and includes a screw for adjusting the | 


blade to the correct vertical height. The blade, 
which is of cast-steel and double-convex shape, is 
operated hydraulically, water for this purpose being 
taken from the tunnel through a filter A, control 
valve B, and piping to either end of a servo-motor 
cylinder C as indicated in Fig. 114 on page 652. 
As shown in the same diagram, the piston D in 
this cylinder is connected to an arm, which in turn 
is keyed to the top of the valve spindle through a 
connecting rod E, When water is admitted to one 
end of the cylinder the piston is moved so that 
the main valve is closed, and, similarly, the valve 
is opened when water is admitted to the other end 
of the cylinder. So long as there is water in the 
pipe from the tunnel, the control valve B may be 
operated by hand at the valve-house by lifting the 
weighted trigger F, and the main valve opened or 
closed manually. The trigger and control valve 
can also be moved by the Thrustor coil G, which is 
connected to a switch in the power-house, as well 
as by the pivoted paddle H, which is deflected down- 
stream, if the velocity of flow exceeds a predeter- 
mined figure. In any of these cases the release of 
the trigger lever causes the control-valve piston to 
rise, so that pressure water enters the space below 
the piston. The piston then rises and closes the 
valve at a predetermined rate. When the valve 
has nearly closed this rate is checked by the piston 
coming in contact with the slowing-down gear J, 
which is connected to the slowing-down valve K 
by levers, the arrangement being such that the 
movement of the gear gradually restricts the dis- 
charge from the control valve. This discharge is 
made up of water which is being delivered from 
the servo-motor cylinder, and the reduction in its 
flow causes the rate at which the main valve is 
closing to be reduced. The result is that while 
for the greater part of its stroke the valve is closed 
comparatively rapidly, towards the end its speed is 
diminished, and there is therefore no risk of a 
serious pressure rise taking place. The valve is 
opened by raising lever L, so that the control-valve 
piston is lowered and the trigger lever re-engaged. 
Round the periphery of the main valve disc 
there is a rubber hose of such a size that there is a 
very small clearance between it and the gunmetal 
seating. To seal the valve, water is passed into 
the hose through the valve spindle at a pressure 
which is raised slightly above that in the pipe line 
by the accumulator M. This causes the hose to 
expand and to make a practically watertight joint 
with the valve body. Arrangements are provided 
which prevent water being admitted to the ring 
until the valve has closed, and release it as soon as 
the blade begins to open. The valve can be operated 
slowly when the tunne. is empty by pumping water 
from a tank into the servo-motor by means of a 
hand pump. The pipe line can be filled and the 
pressure between it and the tunnel balanced before 
opening the main valve, by the manual operation of 
a sluice valve which is connected in the 16-in. 
diameter by-pass pipe N. Three automatic anti- 
vacuum valves O are also provided to prevent the 
formation of negative pressure in the pipe line 
while the valve is being closed. The valve-house 
is equipped with a 15-ton hand-operated crane. 
The pipe line itself, a view of which is given in 
Fig. 118, on page 652, consists of 1,700 ft. of mild- 
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steel piping, which is successively 9 ft. 6 in., 8 ft. 
9 in., and 8 ft. 4 in. in diameter, from the top to a 
point near the power station. Here it is connected 
through a bifurcation with two 6-ft. diameter 
pipes which supply the turbines. An illustration 
of this bifurcation in the shops appears in Fig. 
111, Plate XLIII. The thickness of the plates forming 
these pipes, which were manufactured by Messrs. 
Sir William Arrol and Company, Limited, Bridgeton, 
Glasgow, varies from } in. at the top to } in. at 
the bottom, the total weight of steel being 630 tons. 
A view of the pipe line looking upwards from the 
bifurcation appears in Fig. 113, Plate XLIII. 

The pipes were manufactured in lengths of 24 ft. 
by the electric arc-welding process and were hydrau- 
lically tested before leaving the makers’ works. 
After arrival on the site each length was joined to 
the next by riveting, while to ensure water-tightness 
a sealing weld was introduced, as shown in Fig. 115. 
This procedure was adopted in order to avoid the 
risks of carrying out welding on the site under 
bad weather conditions, and did not mitigate 
against the use of the thinner plates that welding 
renders possible, since the forces set up in the 
longitudinal direction of the pipe line do not 
introduce other than moderate stresses at the 
riveted site joints. As the result of experiments it 
was decided to employ the double U-welded joint 
shown in Fig. 115,thus enabling the rod to be inserted 
right to the bottom and ensuring penetration of 
the solid metal on each side. In making this joint 
a double run of welding was laid in each double U, 
making four runs of welding im all, the distance 
between the bottom of the two U's being yin. As 
indicated by the dotted lines, the welding over- 
lapped, thus giving a solid weld from one side of 
the plate to the other. After welding had been com- 
pleted, each length of pipe was tested at a pressure 
of 50 per cent. above the normal working pressure, 
or 330 lb. per square inch in the case of the 6-ft. 
diameter pipes. For this purpose specially con- 
structed and dished end plates were constructed, 
and two or three 24-ft. lengths were connected 
together and tested as one unit. When under test 
pressure the end load on these flanges reached 
1,030 tons. At the places where expansion joints 
or valves were fitted, flanges were electrically 
welded on to the pipe ends, as shown in Fig. 112, 
Plate XLIII, these being manufactured from mild- 











steel billets or angles bent in half-circles. 

On arrival on the site the 24-ft. lengths of pipe 
were hauled up the hill-side on bogies running on a | 
narrow-gauge railway track, and when they reached | 
their position were skidded sideways into place. 
They were then secured by service bolts until the 
site joints had been riveted. The rivets inside the 
pipe were caulked and the space between the 
Vee joint welded, as shown in Figs. 116 and 117. 
In order to test the tightness of this sealing weld 
and of the rivets, holes were bored in the cover 
straps and petrol was pumped into the space, as 
shown in Figs. 119 and 120. The petrol found | 
its way right round the pipe and indicated any | 
faults whether in the riveting or the sealing welds, | 
thus helping to reduce the time spent on the final | 
ests. 

As shown in Fig. 113, Plate XLII, the 9-ft. 6-in., 
8-ft. 9-in., and 8-ft. 4-in. diameter pipes are sup- 
ported about every 48 ft. by structural-steel box 
stools, which are carried on concrete piers. As will 
be seen, the stools are riveted to two steel angle rings 
which encompass the pipe and distribute the stresses. 
Each stool has two steel bearing plates, one on each 
side. These rest on machined phosphor-bronze | 
plates which are fastened to lower steel bearing | 
plates. These plates are in turn bolted to the top 
of the concrete piers. Free expansion and contrac- | 
tion is ensured by the upper steel plates sliding on | 
the phosphor-bronze plates. The box stools were | 
transported separately and riveted to the pipes | 
at the site. On the other hand, the two short} 
lengths of 6-ft. pipe rest directly on curved mild- | 
steel bearing plates over which they slide. These | 
plates are attached to the concrete piers. 

Expansion joints consisting of one pipe sliding 
within another are provided immediately below} 
the anchor blocks. These are fitted with neck | 
rings and packing to ensure water-tightness. Both | 
the expansion pipes and flanges were constructed | 
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| from mild-steel plates and billets, and all the parts 


are electrically welded. 

For a final test the pipe line was filled with wate: 
and the main valves at the top and bottom closed 
The pressure at the top was then raised to 143 lb. 
per square inch by means of a plunger pump, thus 
providing a 50 per cent. overload at the upper end. 
This test was satisfactorily withstood. 

A 6-ft. 6-in. valve, which was also manufactured 
by Messrs. Boving and Company, Limited, is 
installed in each 6-ft. pipe immediately below the 
bifurcation, so that either can be emptied without 
interfering with the other. These valves are of 
similar design to the 10-ft. valves described above, 
except that their spindles are horizontal and that 
they are arranged for hand operation only under 
balanced-pressure conditions. They also incor- 
porate an expansion joint. They are surmounted 
by a steel gantry which carries a 5-ton hand-operated 
block. 

The Glenlee power station, the exterior of which 
can be seen in the distance in Fig. 118, is, 
like that at Tongland, a simple steel-framed struc- 
ture with reinforced-concrete walls. It has a 
frontage to the branch road to Garroch, and com- 
prises a main turbine-room, the floor of which is at 
the 180-ft. level, and a three-storey annexe, in which 
the control and switchgear are housed and office 
and living accommodation are provided. It con- 
tains two 18,000-h.p. vertical-shaft reaction turbines, 
which are designed to operate under a net head of 
380 ft., and two 750-h.p. auxiliary turbines, which 
also work under the same head. The main machines 
are each coupled to a 15,000-kVA alternator, which 
generates three-phase current at a pressure of 
11,000 volts, a frequency of 50, and a power factor 
of 0-8 when running at 428 r.p.m. It is also capabie 
of supplying 50 per cent. of its rated output at 
zero leading-power factor, with positive excitation 
at the slip-rings for line-charging purposes. The 
auxiliary alternators each have an output of 500 
kVA at 400 volts, and a frequency of 50. All these 
machines were manufactured by Messrs. The 
English Electric Company, Limited, Queen's 
House, Kingsway, London, W.C.2. 

The water from each branch pipe line to the 
turbine inlet passes through a streamline cylindrical 
balanced valve, which has been specially designed by 





The English Electric Company to protect the 
plant. The piston which forms the closing member 


of this valve is a hollow cylinder, and is so 
arranged that the radial and axial forees are com- 
pletely balanced in all positions. Since the area 
of the piston head is small, the axial thrust on it 
due to the changes of pressure caused by the varia- 
tions in flow during opening and closing is also 
small. The rapid drop in pressure which always 
down-stream of a valve just 
before closing has therefore no effect on the 
piston, and it cannot slam to. The rate of travel 
of the valve is determined by a control screw, 
which is arranged so that the pressure water has 
to pass round an increasing number of threads 
before reaching the servo-motor. The consequent 
increase in the path traversed slows up the valve 
piston and causes the last part of the stroke to be 
made very slowly. 

A cylindrical balanced relief valve is also fitted 
on each spiral-casing branch, and since these valves 
are arranged to form a direct prolongation of the 
pipe line, the water is conveyed by the quickest 
and most direct route to the tailrace. These valves 
open in synchronism with the closing of the turbine 
gates, and the water is discharged in the form of a 
fine cone, which quickly loses its velocity in ai! 
friction and reaches the tailrace as a fine spray. 

Though in general design the Glenlee turbines are 
similar to those at Tongland, which we have already 
fully described,* they are, in spite of their larger 
output, rather smaller owing to the higher head. 
The spiral casings are also steel castings instead of 
being fabricated of mild-steel plates. These casings 
and their fabricated supports are embedded in rein- 
forced concrete so as to form a solid pedestal on 
which the generators rest. Another difference 
is that the runners, which were cast by Messrs 
The Manganese Bronze and Brass Company, London. 


* See page 429 ante 
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are of high-tensile propeller bronze instead of cast- orders carried out consistently and cheaply enough, inflated prime costs to meet the remaining oncosts 
steel as at Tongland, the disc and rim being protected | The subsequent use of the initial records for building | and provide a profit. 
by shrunk-on rings of high-tensile steel. The up cost accounts calls only for a straightforward| Before considering further the two phases of 
governors and gate mechanism are similar to those technique into which no disturbing human factor | prime costs and oncosts, a brief reference may be 
at Tongland. need enter. To keep the present discussion to | made to the growing use of cost standards. By 
On the other hand, the alternators, are of simple terms, expenditure other than for wages and | means of cost standards it becomes possible to 
the conventional two-guide-bearing type, the materials—that is, disbursements in respect of! construct what are called standard costs of com- 
thrust and upper guide bearings being housed salaries and outside services such as rates, insurance | pleted components and assembly units. The 
in one oil pot which is mounted on the upper premiums, &c.—will not be discussed, nor will | general principle of this development of costing 
bracket. The thrust-bearing load is therefore depreciation and obsolescence. In any discussion | technique is that there should be a reference cost 
transmitted by way of the upper bracket through on costing, terminology is peculiarly significant and, | or standard with which to compare actual costs. 
the stator frame to the foundations. They thus at the risk of stressing the obvious, some explanation | In view of the marked effect of the activity factors, 
differ from the machines at Tongland, which, as will of the basic terms to be used is advisable at this | cost standards have significance only on the basis 
be remembered, are of the umbrella type. The | point. of certain assumptions or budgets of volume of 
reason for this is that the relatively high speed, and Wages fall into three categories, namely, Direct | output, and this applies to both prime costs and 
consequently small-diameter generators, imposed Wages, i.e., the wages of labour employed directly | oncosts, though in unequal degree. Further, cost 
by the hydraulic conditions render the umbrella or processing the product, using the term pro- | standards take largely the form of ratios, as men- 
tvpe unsuitable, because the single guide bearing cessing quite broadly and to include any hand or tioned under Estimating. For these reasons, the 
cannot be placed close enough to the plane of the machine operation; Secondary Wages, i.e., the | writer prefers to speak of budget formulas rather 
centre of gravity of the rotor. The stationary wages of labour in a processing department (some-|than of cost standards, and of budgeted costs 
members of both the thrust and upper guide times referred to as a production or manufacturing | instead of standard costs. Budgeted costs are, 
bearings consists of tilting pads on the Michell department), which are supplementary to the direct |in essence, carefully worked out estimated costs, 
principle, and the cover of the thrust-bearing casing labour as, for example, viewing, moving of work, and the comparison of actual costs with estimated 
is used as a seating for the exciter magnet and slip- | &c.; or Service Wages, i.e., the wages of labour | costs is a well-established practice on special con- 
ring bush holders. The lower bracket serves as a|auxiliary to processing and forming part of a/ tracts at least. Its extension in the form of 
housing for the lower guide bearing, which is of the non-processing department such as plant main- | budgeted costs to quantity production is imperative 
sleeve type, as well as a support for the brake tenance, tool-stores, &c. In some processing | to-day if “all-in” production costs are to be kept 
cylinders. departments, e.g., plating, it may not always be | within the limits laid down by competition. The 
The rotor hub, which is built up from boiler plate, | feasible to discriminate between direct wages and | outstanding advantage of this approach to costing 
is in two sections, the plates in each packet being secondary wages. In such cases the two categories | is that the attention of those concerned can be 
clamped between thick end plates. Its under-| may be merged as Processing Wages. Again in a concentrated on the items where actual costs 
side is polished to provide a braking surface, so that | service department, more particularly the tool threaten to exceed or have exceeded budgeted 
it can be brought to rest from full speed in about room, the labour employed on making special tools | costs. It is in the field of prime costs that new 
five minutes. The equipment installed for this | to a specific office order may have to be treated as | attention is being paid to these divergencies. On- 
purpose and for jacking up the thrust bearing for | direct wages, as if the work were that of processing | costs have always been closely watched, but too 
inspection is also similar to that at Tongland. The the saleable product instead of being only the seldom with the intelligence made possible by the 
alternators are self-ventilated by fans on the rotor | processing of preparatory equipment. use of budget formulas. 
shaft and operate on the closed-circuit principle. Materials fall into two main categories, namely, Prime Costs : Wages and Materials.—The accuracy 
The exciters are also totally enclosed and water-| production material or service material. Pro-|of initial records of prime costs has particular 
cooled, duction Material is material entering into the pro- | importance from a costing point of view, because 
After leaving the draught tubes the water from cessed product and in all buta very minor part is|the circumstances of processing, under all but 
the turbines runs into a tailrace which is 900 yards Direct Material and, in that sense, parallel with strictly mass-production conditions, involve opera- 
long. This tailrace was excavated in soft clay and | direct wages. Service Material, on the other hand, tives changing not only from one job to another, 
gravel, and at its connection with the Water of/is material that does not enter into the processed | but frequently enough also from one office order to 
Ken is provided with a metal grating to prevent | product, and is for the most part consumed in the another. Unless the itemised costs are correct, 
the entry of fish. /auxiliary services of plant maintenance and the like. | the collated aggregates under each order cannot 
In concluding this description of the first portion | It may, of course, just as service wages may, enter | be correct. There will, of course, be exceptions to 
of the Galloway Water Power scheme we may say | into the production of special tools or of new plant, | this argument where an operative continues to work 
a few words about the proposed method of opera- | and would appear then as direct material. There | under the same office order, as in certain sections 
tion. Taking the scheme as a whole and referring | are occasions sometimes for recognising certain | of constructional contracts. 
to the map published on page 267 of our issue of | applications of production material and/or service! The first requirement of real accuracy in this 
September 14, it will be seen that each of the five | material as Secondary Material on the grounds of | connection, apart altogether from the question of 
stations has been provided either with a large ‘its consumption being closely associated with pro- | the time taken on each job, is precision of statement 
seasonal reservoir or with storage sufficient to meet | cessing, even though it does not become part of the |as to the work performed, in such respects as the 
its daily requirements. As the stations will generally processed product (oil for running tests is a case in | office order number, component or assembly code, 
operate as peak-load plants and will not usually | point) or is not identifiable, as to its consumption, operation code or description (possibly machine 
be in operation for more than five to eight hours | with particular items of product. The latter point is | used) and quantity satisfactorily completed. It is 
out of the twenty-four, it will be possible to fill the | hardly significant in engineering but is important fairly clear, therefore, that only a job ticket system, 
latter reservoirs at times when they are not running, | in some trades, such as shoe-making, in respect of | as necessary under payment-by-results, can meet 
cither from the natural drainage of the catchment thread, &. As with wages, there will be some | these requirements. The old-time line entry on an 
area or from the seasonal storage system. It is| processes (and plating is again an example) | omnibus time-sheet for every job done during each 
expected that under these conditions the load factor | where discrimination between direct and second- | day (sometimes running for a whole week) by whom- 
of the several stations will average 20 per cent. ary material is either too troublesome or not | soever certified, is unlikely to achieve any reliable 
and that two-thirds of the total output will be | feasible; the two can then be merged as Processing | costing value, although conceivably the aggregate 
generated between October and March. Material. ‘of the time so booked to the respective offiee orders 
a Finally, we have to express our thanks to Messrs.| with the categories of wages and materials made | May still satisfy accounting requirements in some 
The ¢ ‘alloway W ater Power Company for permission jear the way is prepared for exploring the problem | citcumstances to-day, as it used to do in most works 
- describe this interesting scheme, and to Messrs. of obtaining the initial records of their use. Inquiry ; many years ago. 
‘ir Alexander Gibb and Partners and Messrs. Merz | a+ this point takes on a more definite costing aspect| If there is to be full accuracy of statement on 
= pen the joint — celine bor and needs to be pursued in two phases, Prime Costs | the job ticket, the routine of its initial preparation 
‘ wots th ” o <a oe a pry eget 3 and Production Oncosts. Prime costs refer to the | and subsequent certification must be part and parcel 
of a vee fo . Se haan a nate i costs of direct and secondary labour and materials of the shop management. Although job tickets 
: articles, and for the loan of the drawings and! abcorbed in the manufacture of processed product | should be the source of the wages factor in prime 
Photographs illustrating it. or, in circumstances explained above, of processing | costs, they should be looked upon as the mechanism 
labour and materials similarly absorbed. Pro- | for the control of direct labour, and not merely as a 
WORKSHOP ORGANISATION AND duction oncosts or overheads are those non-pro- costing device. The issue of job tickets falls in 
MANAGEMENT. cessing costs (in the main, service wages and mate-| principle to the progress control department as 
.. a a le 4 . rial, and disbursements referred to earlier) that are | constituting the necessary instructions regardin 
By E. T. Expot -—T Ly BE. AMI. Meck.E., essential to production, but by their nature cannot | the size of batches and =r fraeien of jobs at mr 
: orm e be identified in the initial records with specific | processing point or unit. It need not be argued 
VI.—Factory Costinc, items of processed product. They are associated | here how far a foreman or shop clerk may, without 
Ix its essentials factory or production costing is with prime costs by means of formulas—a matter loss of efficiency, take on this duty. In some way 
ho more than recording truthfully on what jobs the for discussion later. On constructional work, as or other a proper routine must be established for 
wages and materials, that have to be paid for, have for example a ship or a building, it is possible to giving out jobs and checking the work done. As 
been used. This would seem simplicity itself, a identify and include the consumption of certain| part of this routine, there needs to be a simple 
mere matter of the management giving orders to service wages and materials with the prime costs| method of recording the starting and stopping 
this effect. Itis, however, in obtaining these initial | of the contract, or office order, This is notably | times (the “on” and “ off” times) of each job. 
records that the real and only serious problem in the case on ship repair work, and permits the use,, Mechanical time recorders and time stamps meet 
costing lies, because of the difficulty of getting such | in tendering, of low percentage additions to the | this requirement, and it is not difficult to make the 
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“clocking” of job tickets by the processing opera- 
tives at each change of job into a habit requiring 
little direct supervision. The very precise appear- 
ance of the stampings is not in itself a guarantee of 
accuracy, because the operative may delay “ clocking | 
off” the finished job if, for instance, he has to wait | 
for his next job. When the foreman is his own 
progress controller, instructions by the management | 
that operatives must record separately any omen 
waiting time are not likely; human nature being | 
what it is, to produce much evidence of avoidable | 
delays. Even when the foreman is not directly 
responsible for the sequence of jobs, delays between | 
jobs are usually masked in the interests of good | 
feeling amongst colleagues. Unavoidable or seem- 
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the cost of drawings, patterns, and special tools— 
Production Preparation Costs, to use a generic term. 


These for the most part are non-recurring, and, if 


not to be borne in full by the first order on which 
incurred, the question will arise of determining 
over how many units of product the cost shall be 
assumed to be spread. In estimates this is some- 
times described as the “tool factor.” The closing 
phase is that of the costs of final inspection and 
packing for dispatch, more particularly when 
conditions in these respects vary as between one 
office order and another, e.g., as between home and 
export orders. In any case, the dissection involves 
no trouble and enhances the significance for com- 
parison purposes of the main production costs by 








ingly unavoidable delays, such as those due to | excluding costs that are subsequent to actual manu- 
plant breakdown, are in a different category, and | facture though clearly chargeable to the same office 
the record of these is the right of the operative| order. There thus remains the main body of the 
when working under payment-by-results and pro- | production prime costs, and here distinct advantage 
vides a valuable measure of plant or other service | results from segregating the costs of errors and 
efficiency. | defects. It should, perhaps, be pointed out that 





These points are made partly to combat the idea | 
that a time recorder qua time recorder ensures | 
economy of time taken in a processing operation, 
and partly to emphasise that the remedy for delays 
is to be found in efficient progress control and 
efficient auxiliary services. Actual economy of| 
time taken in the processing operations themselves 
may depend on adequate instruction of the opera- 
tives regarding the methods to be used ; on plant and 
tool efficiency ; on the appropriateness and accepta- 
bility of incentives; on general hygiene; and on 
individual contentment, to mention some obvious 
factors. The first costing use of the completed-job 
ticket record is to evaluate the net result of the 
many factors and to call attention, where necessary, 
to divergences from the normal (the budgeted costs). 

Turning to prime cost materials, the creation of 


these costs are ascertainable best by technical 
estimate as occasion demands, and transfer made 
accordingly from the main account. The resulting 
Net Processing Costs will thus be restricted to what 
may be called the basic costs. Dissection along 
these lines facilitates comparison with estimated 
or budgeted costs, particularly where contingencies 
are separately provided for and oncosts are applied 
with careful discrimination. 

Oncosts or Overheads.—Production oncosts are 
made up, broadly, of expenditure on service wages 
and materials, disbursements for salaries and. out- 
side services, and provision for wastage of capital 
assets (depreciation and obsolescence). The problem 
with these oncosts is a dual one—on the one hand 
to secure economy, and on the other, to apply or 
distribute them equitably to the units of product. 


the initial record of the material drawn from the | To secure economy to modern standards involves 
stores has always been more or less an automatic | establishing personal responsibility for compliance 
routine in which responsibility for error in descrip-| With the expenditure limits (budget formulas) 
tion and quantity is confined to a few individuals— | approved by the higher management. These limits 


the foremen and the stores assistants. The use of | 
material codes is a more recent factor in improving | 
accuracy of description, without which costing of | 
the material issued can so easily be at fault. The | 
greatest advance, perhaps, has been the simple one | 
of controlling from a central office the issue of 
material through the medium of a duplicate (called, | 
possibly, a material release note) either of the job 
order for each batch of parts to be made or of the 
job ticket for the first processing operation on each 
batch. This routine is an essential expression of 
progress control directed to controlling the kind 
and quantity of material to be issued as well as 
controlling when the material is to be issued. It 
relieves the foremen of responsibilities and clerical 
work not properly theirs, and by being utilised to 
give advance instructions to the stores makes for 
economy of stores labour and efficiency of stores 
service. Further, the margin of material to be 
allowed for unavoidable wastage in processing, as 
in the case of bar and sheet metal, can be settled 
by a production engineer, in the drawing office or 
subsequent department, who is both competent 
and allowed time to seek an optimum economy of 
material. The total quantity authorised for the 
production of a given batch is in effect a material 
cost standard applied to the physical form, though 
subject in the result to adjustment in respect of the 
“ casualties of processing or inherent defects in 
the material in question. 

Another aspect of material costing is the costing 
rate to be adopted per unit of quantity issued. 
Purchase prices of successive consignments often 
vary, and for some materials there may be losses of 
one kind or other during storage to be provided for. 
Recognition of these influences sometimes leads to 
the adoption of a fixed costing rate for a given 
period, subject to suitable adjustments in the stock 
accounts in respect of fluctuations of purchase 
prices and ascertained losses in storage. The use 
of costing rates computed on this basis tends to 





improve estimating efficiency. 


It has been convenient so far to discuss prime | 
costing in its simplest terms of direct production | 
or processing, but there are other phases of prime | 
costs which are distinguishable from processing and 
ought to be kept separate. 


The opening phase is 





remains. 
| 


require to be related to the volume of production, 
and in their simplest form can be expressed as 
percentage ratios of direct wages, though this is a 
question outside the present discussion. To apply 
oncosts equitably to units of product is a matter of 
cost accounting for further discussion later. The 
point for the moment is that, within the same works, 
there can only be one accounting system, and it 
should therefore serve the two purposes equally well. 
It will be found, fortunately, that the methods 
essential for economy are convenient for efficient 
cost accounting. 

The accounting mechanism that has to be pro- 
vided is, in the main, a matter of standing orders, 
that is, a fixed range of account headings designed 
to dissect oncost expenditure to suit the purposes 
under discussion. From the point of view of 
personal responsibility for different items of expendi- 
ture, it is convenient to group the standing orders 
according to services, such as building service, 
power service, processing unit service, tool service, 
material (or stores) service, departmental service, 
works administration service, and contingency 
expenses. The particular grouping indicated is 
that favoured by the writer, but the general 
principle behind it was formulated in 1910 by an 
Englishman,* and still remains the key to an 
intelligent administrative approach to the oncost 
question. There is usually too much tendency to 
stress the more strictly accountancy aspect, whereas 
obviously the administrative aspect ought to 
dominate. 

The separate standing orders within each service 
group should carry the personal responsibility 
principle further down the line. The respective 
departmental head responsible for the service 
economy and efficiency as a whole should be helped 
by the oncost accounts to identify sectional expendi- 
ture with particular assistants. There is, of course, 
a point beyond which such sub-division cannot be 
taken conveniently, but the general argument 
It is not to be forgotten either that some 
items of expenditure are more or less fixed in 
amount, and hardly within the power of anyone 
to adjust according to the volume of output on 








* A. Hamilton Church in Production Factors (out of 
print). 





which the burden has to fall. None the less, it is 
sound practice to retain such items within the 
service group to which they are appropriate, for 
any disproportionate burden of irreducible charges 
makes the more urgent compensating economies, 
so far as possible, in other more amenable direc- 
tions. It is to be recognised also that maximum 
service economies may sometimes only be obtain- 
able by major reorganisation in processing depart- 
ments, apart from possibilities within any service 
department itself. Cheeseparing is not necessarily 
the best or easiest road to service economy. Economy 
at the cost of efficiency may be very detrimental on 
both the short and the long view. 

Where service labour changes from job to job, 
as in the outstanding cases of repairs and alterations, 
careful planning and supervision is as necessary as 
it is in processing. There is, moreover, always more 
service work that might be done than there is 
labour available to do it (or money available to buy 
the requisite plant or material), and an essential 
part of the planning lies in selective authorisation 
of what is to be done first. For this purpose, 
estimates of wages and materials are necessary 1 
respect of the proposals under consideration, though, 
of course, much service work is not optional and 
may be too urgent to wait on any formalities. 

Estimates are of little worth unless the corre- 
sponding costs are compared with them, and, in 
consequence, job costing can hardly be avoided on a 
good deal of service work. Again, job costing, where 
it needs to be applied at all, requires to be applied 
to all, not merely to estimated jobs, if the records 
are to be reliable. In this regard, therefore, it is 
apt to throw undue clerical work on the service 
departments in making out the necessary initial 
records, as well as to involve trouble in the costing 
department in collating them under the appropriate 
standing orders. Some compromise is, therefore, 
almost inevitable, but it should not mean the 
sacrifice of too much detail information. Against 
the trouble of service-job costing is to be set the 
usefulness of the resulting information as a means 
of developing the judgment and interest of pro- 
cessing and service foremen alike if circulated 
amongst them. The information, if circulated, 
moreover tends to stimulate service efficiency, 
while making for staff co-ordination. | Modern 
duplicating methods make circulation simple and 
cheap. 

Following the stage when all oncost expenditure 
has been allocated to appropriate standing orders 
(and this can be described as initial allocation), the 
next step is to apportion the standing order totals 
amongst the processing departments, according as 
they benefit from the respective service items, or, 
conversely, as they cause the expenditure to be 
incurred. The formula for the apportionment will 
take different forms in respect of different items 
if it is to be equitable throughout; it may, for 
instance, be according to numbers employed, hours 
worked, area occupied, power consumed, &c. 
Oncosts as apportioned to the several processing 
departments, each in its entirety, may require to 
be apportioned in turn among the processing units 
within the department, e.g., between hand units 
and machines, or between different types or sizes of 
machines. 

Having arrived at a total apportionment in 
respect of either a single processing unit or a group, 
the final stage is to compute an Oncost Rate 
whereby the oncosts may be applied, as fairly as 
may be, to the units of product. The unit of 
product may be one of quantity where there is no 
variation in the kind of product made by the 
processing unit or units in question—a very rare 
condition in engineering—or one of time occupied 
(or wages expended) in processing, in effect using 
one hour’s work (or one shilling of wages expended) 
at a given process or group of processes as the 
unit of product. Most oncost expenditure runs 
by time, and the direct processing time basis for 
production oncost rates is on the whole usually 
the most logical one. 

The common reason for preferring a wages basis '8 
one of convenience rather than of principle. It 
is, for instance, not very usual to keep a record 
of time worked under a piecework system, and again 
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terms of money, so that it would increase the clerical | 
work to record also, for oncost purposes, the hours | 
worked. Mechanised methods may, of course, 
make the extra work negligible, but to require 
the booking of time worked on each job in a piece- 
work shop, when not wanted for other than oncost 
purposes, is unlikely to seem worth the trouble. 
On the other hand, the case fog the booking on 
each job of the time worked is = strong from an | 
administrative point of view, and is probably | 
always justified (outside the sphere perhaps of mass 
production) for the criticism it makes possible 
of the efficiency of individual operatives, job by 
job. Further, in using wages as the oncost rate 
basis very misleading results may ensue from | 
variation of wages rates as between, say, apprentices | 
and journeymen using similar processing units. | 
The wages basis is still more misleading when one | 
operative attends more than one machine, so that | 
the wages cost per machine in no wise reflects 
the machine time occupied. 

When oncost rates are particularised as to the 
different machines, they are known as machine 
rates or, if, as is nearly always the case, the time 
basis is used, as machine-hour rates, though a more 
comprehensive term would be Processing Unit 
Oncost Rate. Itis not usual to include in a machine- 
hour rate the operative’s wages, though this is 
done in the printing trade for convenience in esti- 
mating. 

The technique of computing oncost rates has 
been described so far without regard to whether 
the activity factor or volume of production provides | 
conditions favourable to economy. It is obvious | 
that, whatever basis is used, actual oncost rates | 
will be higher when the processing plant is only | 
partly occupied than when it is fully occupied, for | 
the reason that some items of oncost expenditure | 
are irreducible and not all other items are sufficiently 
adjustable to meet every condition of activity. On 
the other hand, when trade is slack, selling prices | 
cannot be increased to meet the higher actual oncosts 
per basis unit, but rather the reverse. There is, 
therefore, little benefit to be obtained by working 
out actual oncost rates for conditions that are in 
conflict with those assumed for estimating purposes. | 
Selling prices, to be competitive, must at least | 
assume a definite volume and rate of production | 
—in other words, there must be a production 
budget, however crude—and it is on this assumption 
of activity that oncost rates need to be computed. 
These rates may then, with advantage, be .termed 
Budget Oncost Rates. 

If the application of budget oncost rates to 
the actual production tails to recover the total 
oncost expenditure actually incurred, the excess 
will indicate the encroachment accordingly on the 
aggregate estimated profit. This excess may 
have resulted from idle processing capacity or | 
ether causes preventing adjustment of oncost 
expenditure to the proportions allowed for in the 
budget oncost rates. This raises the question 
of watching week by week how oncost expenditure 
as incurred is keeping in step, item by item, with 
the provisions made in the budget oncost rates. 
Unless this is done, it will be difficult to identify 
any aggregate excess with particular causes or to take 
remedial steps in time. 








HEAVY WATER IN CHEMISTRY. 

Ix dealing with lectures by Lord Rutherford, 
at the Royal Institution in the spring of this year, 
on pages 421 and 464 of our previous volume, we 
gave some particulars of the origin and properties 
of the new isotope of hydrogen which, in combina- 
tion with oxygen, gives what is known as heavy 
water. We now propose to refer to a lecture 
delivered at the Royal Institution on Friday, 
November 23, by Professor M. Polanyi, M.D., of 
Manchester University, entitled “Heavy Water 
in Chemistry.”” Professor Polanyi first asked why 
the new isotope of hydrogen was viewed so differently 
from other isotopes that its discovery, by Professor 
Urey, in New York, was regarded by some eminent 
chemists as the greatest advance made in chemistry 
this century. He answered this by saying that 
it did not behave as an isotope at all. Professor 
Soddy, in fact, had actually repudiated it from the 


rank of true isotopes. Professor Soddy, the lecturer 
said, upheld the original definition of isotopes as 
two elements which could not be separated by 
chemical means and by these standards the two 
hydrogens could not be regarded as isotopes, since 
heavy hydrogen was easily separated from ordinary 
hydrogen by electrolysis. There was plenty of 
evidence of chemical differences between ordinary 
water and heavy water, the greatest having been 
described by Professor Urey in the reaction between 
water and Al,C, which led to the formation of CH,. 
Heavy water reacted 20 times slower than ordinary 
water. 

The reason that chemists generally agreed to 
consider the two hydrogens as isotopes was that 
although chemically different they were true isotopes 
with regard to the structure of their atoms. This 
was illustrated by a slide reproduced in Fig. 1. 
The two atoms were equal in every respect except 
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in the mass of their nuclei and two atoms thus 
related to each other were considered to be isotopes 
from the structural point of view. Until the dis- 
covery of heavy hydrogen, atoms having the same 
structure and differing only in the mass of the nuclei 
had always been found to have identical chemical 
properties. It was easy to see why this should be so. 
The forces originating from an atom were due to the 
electric field of the charges contained in it. Two 
atoms with identical electric charges, identically 


‘distributed in space, would originate identical 


forces, and it was not surprising that such a pair of 
atoms should have equal chemical properties. 
It was, however, astonishing that this should not 
hold for the two hydrogen atoms. There was a good 
prima facia case for attributing the chemical differ- 
ences to the different thermal velocities, but this 
was not the correct explanation. This could be 
found by applying one of the more recently dis- 
covered principles of nature, viz., the uncertainty 
relation of Heisenberg. 

This principle stated that no information could 
be obtained about the velocity of a particle of which 
the position was known with absolute accuracy. 
Some information about the velocity might, however, 
be obtained if some inaccuracy of position were 
admitted. Thus the two inaccuracies were linked 
in the formula inaccuracy of position x inaccuracy 
of velocity constant. From this could be 
derived a dynamical principle latent in all matter 
which acted against the force holding a particle 
and in doing so modified the effects of the force. 


The effect of this dynamical principle depended 
upon the mass of the particle and was therefore 
different for two atoms originating identical forces 
but differing in mass. This was the true reason 
that the two hydrogen atoms were so different. 

An imaginary experiment would enable the prin- 
ciple to be recognised. We might attempt to 
defeat the uncertainty principle by sheer force, 
by taking an atom and holding it at rest in some 
fixed position and if we succeeded in doing this 
we should overthrow the law of uncertainty ; the 
position of the atom would be exactly known and 
its velocity would also be known and equal to zero. 
The law of uncertainty, however, predicted that 
the experiment would fail. Any force attempting to 
keep the atom in a fixed position would be defeated 
by the atom starting to vibrate and the more 
strongly we tried to hold the atom to stop this 
vibration the more violent would the vibraton 
become ; no force would suffice to keep it motionless. 
The uncertainty law led to the following postulate : 
Any particle restricted to a definite range of positions 
is necessarily in motion and the range of velocities 
in this motion will be the wider the narrower 
the restriction of positions; or as a formula, range 
of position x range of velocities = constant. In 
nature, atoms were restricted in their position 
when linked up to chemical compounds and it 
must be concluded that such restrictions would 
give rise to an uncertainty motion of the atoms. 
Hence all molecules contained some uncertainty 
motion and, since this motion involved kinetic 
energy, some corresponding energy. It might also 
be postulated that the more restricted the positions 
of the atoms in a molecule were, i.e., the stronger the 
bonds holding the atoms in position, the more 
violent the uncertainty motion would be and 
therefore the greater the energy content of the 
molecule due to the uncertainty. 

Next to bond strength, the lecturer continued, 
atomic mass would influence the uncertainty 
motion. This influence of mass was covered by 
the constant in the uncertainty formula given above, 
which could, however, be written in the form 
range of position < range of velocities = 

universal constant 
_— 

Thus, for hydrogen of mass 1 the product on the left 
of the formula would be twice as large as that for 
the hydrogen isotope of mass 2. Under equal 
conditions, therefore, the uncertainty motion and 
the energy of this motion would be larger for light 
hydrogen than for heavy hydrogen. In corres- 
ponding molecules containing the two varieties of 
hydrogen, therefore, there would be more uncer- 
tainty energy present when the molecule contained 
ordinary hydrogen than when it contained the 
heavy isotope. In the case of ordinary water, 
for instance, the uncertainty energy amounted to 
13,097 calories, while for heavy water it was only 
9,527 calories. Since the uncertainty energy was 
only present in molecules and vanished when the 
atoms were set free, it followed that less work 
would be needed to turn an ordinary water molecule 
into free atoms than would be the case with heavy 
water. It was from such differences in the energy 
contents of the corresponding molecules that all the 
differences in the chemical properties of the two 
hydrogens arose. 

Before dealing with these, Professor Polanyi said 
it was important that the permanent character of 
the atomic motion required to keep up the uncer- 
tainty of velocities should be fully realised. Atoms 
and molecules, he said, were ordinarily kept in what 
might seem to us to be perpetual motion by heat, 
but the heat could be passed to a cooler body or 
lost by radiation. In the distant future all heat 
might become lost and all thermal motion might 
die out, but beyond this the uncertainty motion 
would persist for ever. No atom bound in a 
molecule could ever rest from this motion or lose 
the energy arising from it; they might, in fact, be 
called the permanent motion and permanent energy 
of the molecule. 

Referring to the slide reproduced in Fig, 2, the 
lecturer said this showed the permanent energies 
of both the ordinary and heavy-hydrogen halides. 





Since the bond strengths of the hydrogen-halide 
molecules decreased in the sequence F, Cl, Br, I, 
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it might be expected that the permanent energy | explained, could be proved experimentally. 


would decrease in the sequence of falling bond 
-trength. This well brought out by both 
curves, which showed consistently a decrease in 
the sequence H F, H Cl, H Br, H I, and also in the 
equence D F, D Cl, D Br, D I, D being the chemical 
symbol for heavy hydrogen to which the name 
diplogen has been applied. The reduction of per- 
manent energy which had been deduced from the 
uncertainty principle for the case of H_ being 
replaced by D was also clearly shown in Fig. 2, the 
1) curve lying everywhere below the H curve. The 
relative depression of the permanent energy, the 
lecturer continued, was very nearly equal for all 
four compounds ; consequently, the absolute value 
of the difference in permanent energies was the 
ureater the higher the permanent energy of the 
original compound. This led to the important 
conclusion, illustrated by the dotted line in the 
lower part of Fig. 2, that the differences in the 
permanent energies of corresponding H and D 
compounds fall off in the sequence of decreasing 
hond strength. 

Referring again to Fig. 2, it would be seen that 
if H were replaced by D in H F the energy would 
fall by about 1,600 calories, this amount of 
energy would be gained. Similarly, by replacing 
H by D in HI there would be a gain of about 
%) calories This could be expressed as follows 


Was 


tf... 


D HF DF H 1,600 calories 
D H I DI H 900 

Subtracting and re-arranginz, we obtain 
HF+DI HI D F + 700 calories, 

from which it was clear that an interchange of 


H and D between H F and DF was a reaction in 
which energy was set free. Since reactions always 
tended to oceur in the direction in which energy 
was produced, it might be expected that in a mixture 
of hydrogen fluoride and hydrogen iodide which 
had between them a certain amount of heavy 


hydrogen, the latter would have a tendency to 
unite with F rather than with 1. 


This, the lecturer 
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}compounds of heavy hydrogen. 
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interchanges of H and D between two hydrogen 


compounds had been the object of numerous 


investigations, especially at Manchester and Cam-| with hydrogen to form ethane. 
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Such | known for their capacity to cause the addition of 


hydrogen to unsaturated compounds. In their 
presence ethylene, for example, reacted very rapidly 
Although much 


bridge, and, in fact, the principal part played by | more slowly, benzene did add on hydrogen forming 
hydrogen in chemistry was in some way connected | hydro-benzene, so that the replacement reaction 


with such processes. The capacity of some sub- 
stances to accumulate a comparatively high quota 
of the heavy hydrogen present in a mixture could 
be utilised in the following manner :—If hydrogen 


iodide containing some D were brought into contact | 


with alcohol it would be found on separating the 
two substances that the concentration of D in the 
alcohol was about ten times greater than that in 
the hydrogen iodide. If, moreover, the process was 
carried out at temperatures of the order of 

80 deg. C. the ratio of the two concentrations 


would be as high as 30 to 1. Processes of this kind 


might be of use in the manufacture of heavy 
hydrogen. 
Another matter of interest in connection with 


the interchange of hydrogen atoms between different 
hydrogen compounds lay in the possibility which 
they opened of preparing the more complicated 
For example, if 
we wished to prepare benzene with the hydrogen 
atoms substituted by D atoms, this might be done 
by bringing benzene into contact with pure heavy 
water and adding an appropriate catalyst. If in 
this way we took 10 grammes of heavy water and 
1 gramme of benzene, about 90 per cent. of the 
hydrogen in the benzene should be replaced in one 
process, and a repetition of the procedure should 
give benzene containing 99 per cent. of D in its 
hydrogen. This process, the lecturer mentioned, 
was now being tested at Manchester. The inter- 
change of hydrogen atoms of different compounds 


| 


| 





was accompanied by a hydrogenation of benzene, 
but of 100 molecules reacting in the of 
replacement only one also reacted in the sense of 
hydrogenation. 

Dealing, in conclusion, with the question of the 
lower reactivity of heavy water in comparison with 
ordinary water, Professor Polanyi said that while 
this was a fairly common phenomenon, it was not 
yet certain to what extent it could be considered to 
be a general rule. The possible interest of the lower 
reactivity was widespread, since hydrogen com- 
pounds which were ordinarily readily oxidised or 
otherwise decomposed might become stable if 
ordinary hydrogen were replaced by heavy hydrogen. 
This lower reactivity of heavy hydrogen and its 
compounds could be explained in terms of the 
theory of permanent energy dealt with above ; it 
had, in fact, been predicted from this theory when 
there was still scarcely any experimental evdence 
of it. The essential connection between permanent 
energy and reactivity, the lecturer said, was easily 
recognised. A molecule underwent chemical reac- 
tion only if it happened to accumulate a certain 
critical amount of energy. It had to wait until, 
in the course of the constant fluctuation of energ 
caused by heat motion, it acquired this critical 
energy, when it broke up, which constituted 
chemical reaction. In the case of two molecules, 
one a compound of ordinary hydrogen and the other 
a corresponding compound of heavy hydrogen, the 


sense 


| former, on account of its greater permanent energy, 


was also interesting as a new type of chemical | was in a better position to acquire the additional 
reaction. Taking, for example, the replacement of | energy necessary to cause it to break up, and would 
H by D in benzene, the quickest way to obtain | therefore react before the heavy-hydrogen com 


this was to contact heavy hydrogen with benzene | pound. 
at room temperature and in the presence of a nickel | of 
These catalysts were well | compounds. 


or platinum catalyst. 





This was the reason for the lower reactivity 


heavy water and other heavy-hydrogen 
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no means the least important is that which deals 

with the decoration of the ware. It isa matter \ 
of common observation that the decorative designs \ 
on a dinner plate, for example, are sometimes lJ 




















under the glaze and sometimes on top of it, while 

not infrequently both methods of decoration 
appear on the same article. Designs for the first 
class of decoration are printed from copper plates 
on thin paper and in an ink made from a pigment 
which will produce the desired colour after firing. 
Pottery to be decorated in this way is first baked in 
a coal-fired oven. After this baking, the designs are 
transferred on to it and it is then dipped into glaze, 
dried and fired in a muffle furnace or some form of | 
kim in which it is protected from the action of | 
combustion gases. Further decoration can be applied 
to the “ biscuit ware,” as it is called at this stage, 
the outlines of flowers, for instance, in the under- 
glaze design being coloured in by hand with suitable 
pigments applied on top of the glaze. A further firing 
is then necessary to cause these colours to adhere to 
the glaze and for this firing, as well as for that in connec- 
tion with the under-glaze decoration, the electric 
kiln has several advantages. The atmosphere in the kiln, | 
for instance, is clean, and of an oxidising nature, while 
dust and sulphur are completely absent; a uniform 
temperature can be maintained indefinitely and the 
temperature is easily and conveniently controlled ; 
and the control of the operation of the kiln is extremely 
simple. Economy also results from the fact that no 
labour is needed to tend the fires and remove ashes, 
and the costs of maintaining the refractories are 
greatly reduced. 

For these reasons, Messrs. G. W. B. Electric Furnaces, 
Limited, Elecfurn Works, North-road, Holloway, 
London, N.7, a concern owned by Messrs. Gibbons 
Brothers, Limited, Dudley, and Messrs. Wild-Barfield 
Electric Furnaces, Limited, London, introduced some 
eight years ago the Moore-Campbell patent electric 
tunnel kiln, many of which, we understand, are now 
giving satisfactory service for the class of work above- 
referred to. Since, however, these kilns are of consider- 
able length, it is not always possible to install them in 
the older potteries, some of which have been in existence 
over a century and have become largely surrounded 
by buildings, rendering extensions impracticable. 
For such potteries, and for others in which the lay-out 
does not lend itself to the employment of the straight 
electrically-heated tunnel kiln, its advantages can be 
obtained in a smaller space by means of the Rotolec 
kiln which, as its name suggests, is of the rotary type. 

A photograph of one of these kilns, installed in the 
pottery of Messrs. W. T. Copeland and Sons, Limited, 
Stoke-on-Trent, is reproduced in Fig. 1, on page 644, 

hile Figs. 2, 3 and 4 above illustrate its construction. 
Messrs. Copeland, as our readers are probably aware, 

re the makers of the well-known Spode porcelain, 
and the kiln illustrated is used for firing enamelled 
lours on that ware. The kiln consists of a chamber 
t rectangular cross section lined with special refrac- 
tories backed up with a thick layer of brick insulation, 
the whole being totally enclosed in a fabricated steel 








ing. This chamber, which has a circumference of a 
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suitable length to give the required time-temperature 
cycle, is supported on short steel trestles at a height 
of 1 ft. 10 in. from the ground level. The brickwork 
forming the central portion of the lower wall of the kiln 
is built up on a ring of steel plates and angles forming 
an annular table on which the ware to be fired is placed. 
The lower part of the table is fitted with a cast-steel 
tread which runs on flanged wheels mounted on 
beams supported by the columns carrying the kiln 
proper, and the whole table can be slowly rotated by a 
motor and worm. gearing indicated in Fig. 3. The 
ware is packed on trays, or “ bats” as they are called, 
made of heat-resisting steel and supported on vertical 
rods of square section fitted with numerous sleeves 
to enable the vertical spacing of the bats to be adjusted. 
Plates and similar flat objects are separated by 
“cranks,” which consist of fireclay thimbles fitted 
on to the square rods and having projecting lugs on 
which the plates are supported. Other means of 
supporting the ware, some of which can be distinguished 
in Fig. 1, are employed, but it will be obvious that it is 
essential for each article to be separated from its 
neighbour to ensure uniform heating and to prevent 
adhesion from the fusing of the glaze. 

It should here be mentioned that in normal operation 
the table rotates continuously, making one revolution 
in about 18 hours, although the time occupied in a 
revolution can be varied from 16 hours to 24 hours. 
The goods are, of course, loaded and unloaded on the 
exposed portion of the table as it travels slowly from 
right to left in Fig. 1, the fired goods being sufficiently 
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cool to be handled as they leave the exit from the kiln 
on the right. As the goods enter the kiln on the left 
they first pass into a preheating zone in which the 
temperature is brought up to 400 deg. C., this zone 
extending over about one-eighth of the whole revolu- 
tion of the table. They next enter a heating zone of 
the same angular extent, in which the temperature rises 
to 600 deg. C., and from this pass on through the firing 
zone which extends over about one quarter of a revolu- 
tion of the table. In this firing zone a temperature 
from 700 deg. C. to 800 deg. C. is maintained, accerding 
to the class of goods, the colours used, and other cir- 
cumstances determined by the skill of the potter. 
After leaving the firing zone, the goods commence to 
cool and half a revolution or about nine hours is occu- 
pied in this process ; they leave the kiln, as previously 
mentioned, sufficiently cool to be handled. 

An advantage that the Rotolec kiln shares with 
other electric tunnel kilns is the facility with which ac- 
curate temperature control can be obtained. For deco- 
rating work the temperature must be controlled within 
about 5 deg. F. In the kiln illustrated in Fig. 1, the 
temperature is measured and recorded at four points 
by Cambridge instruments which are arranged to 
cut out heating elements if the temperature exceeds 
the predetermined value. If the temperature falls 
below the required value, additional elements are cut in. 
The elements, it may be noted, are of nickel-chromium 
wire made up in 10-ampere and 40-ampere units. 
They are located as indicated on the plan, Fig. 4, 





but, as shown in the half cross-section on the right 
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in Fig. 2, they are placed at the sides only and not 
at the top and bottom. A ventilator, with damper, of 
ample section, shown in Fig. Be 18 provided in the roof 
near the entrance, through which all size and oil fumes 
from the lithographs and colours are driven out of the 
chamber by air currents in the kiln 

The kiln illustrated is capable of a maximum output 
of 3,200 dozens of average dinner and tea ware per week, 
with an energy consumption of 2-10 kWh per dozen, 
the loading being 55 kW, but larger sizes are available 
having maximum capacities of 5,000 dozens and 6,700 
dozens per week, respectively. The two larger sizes 
have loadings of 65 kW and 75 kW, respectively, and 
the current consumptions are given as 1-97 kWh and 
1-76 kWh per dozen, respectively. We may finally 
mention that the kiln illustrated and described above can 
be accommodated in a shop measuring 26 ft. by 33 ft., 
and the largest size kiln in a shop measuring 42 ft. by 


18 ft., reasonable working space being allowed in each | 


case, It should be noted, however, that where space 
is not limited, straight-line tunnel kilns are generally 
installed, and the two standard sizes of these have 
outputs similar to those of the medium and large 
size Rotolec kilns above mentioned. These straight- 
line kilns are 108 ft. and 120 ft. in length overall, and 
the ware is passed through them on trucks which enter 
it intervals of 50 minutes or 60 minutes, depending 
upon the class of ware being dealt with. It will be 
obvious, from the dimensions given, that the Rotolec 
kiln can be installed in many cases where it would be 
mpracticable to install the straight tunnel kiln. Other 
vivantages claimed for the Rotolec kiln are that it is 
filled and emptied at the same point, no expensive 
trucks are required to handle the ware, and the vibration 
to which the ware is subjected in handling is reduced 
to the minimum, 








THE LATE DR. CARL SULZER. 

Ir is with great regret that we record the death, in 
his seventicth year, on October 30 last, of Dr. Carl 
Sulzer, the chairman of the famous firm of Gebriider 
Sulzer A.G., Winterthur. 
the Winterthur works, Carl Sulzer studied in 
Lausanne and in Dresden under Zeuner and Lewicki. 
In 1889, he spent a short period in Messrs. Sulzer’s 
design office, and then went to America, where he was 
in the employ of Messrs. Brown and Sharpe. Upon 
his return to Switzerland in 1891, he superintended the 
design of workshop equipment and machine tools in 
the Winterthur works, the rapid development of which 
necessitated the installation of specialised equipment. 
He became partner in the in 1895, and 
chairman in 1914, when the organisation was converted 
into a limited company. 

At the time Dr. Sulzer became a partner, the Sulzer 
steam engine Was assuming great importance, and he 
had considerable share in the evolution of large units 
for direct coupling to electric He was 
responsible for several such installations in this country, 
including those for the Metropolitan Electric Supply 
Company, at Willesden, for the Charing Cross Electric 
Supply Company, at Bow, and for Messrs. Harland and 
Wolff, Belfast In 1909, Dr. Sulzer took a leading 
part in the successful evolution of the uniflow engine, 
the first engines of this type being supplied to the 
Vivian Copper Works at The experience 
obtained in designing these engines proved of great 
value the modernisation of the ammonia com- 
pressor, with which Dr. Sulzer, in collaboration with 
Professor Linde, had been intimately connected from 
He took a prominent part in the design 
and manufacture of steam boilers, high pressure pipe 
lines, pressure vessels, and gas holders, thus following 
up the work of his father, Mr. Henry Sulzer. The 
introduction of the ~alve-type water-level indicator, 
which eventually became the standard pattern through- 
out the world, was due to him. Extensive scientific 
tests on riveting were carried out at his instigation, and 
he was largely responsible for the general adoption of 
the corrugated Fox flue, and for the efficient arrange- 
of the advantages of which had 
been re as early as 1860, when 
Mr. Charles Brown was their chief engineer. Increasing 
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steam pressures led to the manufacture of vertical 
single- and double-bank str: ight-tube boilers, and these 
were taken up on Dr. Sulzer’s advice after exhaustive 
tests in 1890. Later, a boiler with a working pressure 
of 1,500 Ib. per square inch was designed under his 
guidance, from which the present Sulzer Mono-tube | 


steam generator was evolved. 
Dr. Sulzer also took a keen interest in the develop- 
ment of the centrifugal pump for irrigation purposes, 
pumps for dewatering, and the turbine pump. Excep- 
tionally stringent guarantees had to be given in the 
ease of the large dewatering plant at Codigoro, and in| 
co-operation with Professor Prasil, of Zurich, impellers 
were designed which enabled the guarantees to be fully 
complied with The first high-lift turbine ¥ 
pump, for Horceajo and the Victor Rauxel 


in 
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Westphalia, are of outstanding interest, and the 
1,000-h.p. unit supplied to the Geneva Waterworks is 
also worthy of note. The Swiss Technical University 
in Zurich conferred the degree of Dr.-Ing.u.c. on 
Dr. Sulzer, and on the occasion of the seventy-fifth 
anniversary of the V.D.I. he was awarded the V.D.I. 
Ehrenzeichen. In his later years he devoted much 
of his time to social and political duties for his country 











After obtaining experience | 


some 
Institution of Mechanical Engineers in 1909 and of 
the Institution of Civil Engineers in 1911. 


mine} France and partly at Admonbury Grammar School, 
pit, 


THE LATE MR. J. B. BRAITHWAITE. 


Mr. JoserH Bevan Brairuwalte, whose death, we 
regret to record, occurred at Burnham, Somerset, on 
Friday, November 30, at the age of 79, was one of the 
pioneers of electricity supply in London on the business, 
as distinguished from the technical side. He was born 
in London on October 5, 1855, and was educated at 
ithe Friends’ School, Kendal, and at Grove House, 
|'Tottenham. It was his father’s intention that he 
should become a lawyer and he entered him for the 
Middle Temple, but this profession proving unattractive, 
Braithwaite soon joined the firm of Foster and Braith- 
| waite, stock and share brokers, becoming a partner in 
|1882. He retired from the firm in 1922. This firm 
| helped to raise the capital to float the City of London 
Electric Lighting Company and the County of London 
| Electric Supply Company, and he was to begin with 
jchairman of both concerns. He, however, soon 
| relinquished the latter position, though he retained the 
former up to the time of his death. He played a lead- 
ing part in the various schemes, which came before 
Parliament previous to the war, for reorganising 
electricity supply in London on a more economic basis 
and in doing so naturally favoured private rather than 
municipal enterprise. For the same reason he also 
opposed the more recent legislation which the Govern- 
ment have supported with the same end in view. 

He was also associated with the development of 
electricity supply in Melbourne and Adelaide, and with 
other industrial enterprises, including the Brush Elec- 
trical Engineering Company. His connection with the 
latter concern began in 1893 and he was its chairman 
shortly after the works were moved from London to 
Loughborough. 











THE LATE MR. J. TEAROE. 


WE regret to note the death of Mr. James Tearoe, 
which occurred at his home in Dorking, on Novem- 
ber 22. Mr. Tearoe, who was late executive engineer 
to the Queensland Government, was born at Brixton, 
London, on June 17, 1861. After receiving his educa- 
tion at Brixton Collegiate School and at King’s College, 
London, he became a pupil of Mr. J. C. Wilson, of 
Westminster, in 1876. In 1879 he joined the staff of 
Messrs. Appleby Brothers, Greenwich, for a few months 
and afterwards entered the works of Messrs. Richard 
Garrett and Sons, Limited, Leiston, Suffolk, a 
draughtsman. In 1882, Mr. Tearoe joined the staff 
of the Agent-General for the Queensland Government 
in London and eight years later was appointed assistant 
engineer. He was engaged on the design and construc- 
tion, inspection and testing of a large variety of engineer- 


as 


|ing work required by the Government of Queensland 


for its railways, harbours and docks. During the 
years from 1890 to 1904 he occupied a responsible 
position in regard to the design and construction of 
many important works in Queensland, including some 
of the largest bridges, the Government Railway shops 
at Ipswich and Rockhampton, locomotive, carriage 
and wagon rolling stock of various types, and hopper 
and suction-pump dredgers. In March, 1904, Mr. 
Tearoe was appointed consulting engineer to the Queens- 
land Government and thereafter took on important 
responsibilities in connection with the design and manu- 
facture of equipment for the railways and other public 


works of Queensland. In addition to the purely 


Government work, his services were frequently requisi- 
tioned, in a consulting capacity, by the various munici- 
palities, 
throughout 
retired from the service of the Queensland Government 
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THE LATE MR. C.E. LACY-HULBERT. 


Ir is with regret that we announce the death of 


Mr. Charles Edward Lacy-Hulbert, which took place 


after a very short illness, at Warlingham, Surrey, 
on December 8. Mr. Lacy-Hulbert, who was the 
founder and managing director of Messrs. Lacy- | 


Hulbert and Company, Limited, pneumatic engineers, 
91, Victoria-street, London, 8.W.1, and Beddington, 
Surrey, was the son of the Rev. James Lacy-Hulbert, | 
}and was born in 


| 


1868. He was educated partly in 


Huddersfield, and leaving the latter institution in 1884, 
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entered upon a four-years’ pupilage in the Mancheste" 
and Glasgow Works of Messrs. Sharp, Stewart and 
Company, Limited. In October, 1888, he was 
appointed assistant works manager in the Atlas Works, 
Glasgow, which appointment he continued to occupy 
until the end of 1893, when he left to take up his 
residence in Belgium as inspecting and consulting 
engineer. In this capacity, he was employed by 
Lieutenant-Colonel Western, of Westminster, as th« 
sole representative and inspecting engineer for all 
material ordered in Belgium by the Egyptian Govern 
ment. This included locomotives, coaches and wagon:. 
and large quantities of permanent-way and other 
railway material. 

Returning to this country in 1901, he started business 
in London on his own account, and established th: 
firm of Messrs. Lacy-Hulbert and Company, whicl 
was turned into a limited liability company under th: 
name of Lacy-Hulbert and Company, Limited, in 
April, 1903. From 1901 onwards, Mr. Lacy-Hulber 
devoted his attention to the designing, manufacturing. 
and marketing of air compressors, vacuum plants an¢ 
pneumatic appliances in general. Works were estab 
lished by his company at Beddington, Surrey, unde: 
Mr. Lacy-Hulbert’s supervision, and the firm’ 
specialities, which are used by the British and foreign 
Governments, and by many corporations and firms 
at home and abroad, now comprise a wide variety ot 
pneumatic plant and machines. Mr. Lacy-Hulbert 
became an associate member of the Institution of 
Mechanical Engineers in 1897 and was transferred to 


full membership rank in 1906. 








THERMOSTATIC ROOM SWITCH. 

We have recently received from Messrs. Drayton 
Regulator and Instrument Company, Limited, West 
Drayton, Middlesex, particulars of a new form of 
thermostatic relay-type switch for room temperature 
control, and other similar applications, which they are 
placing on the market. Its special feature is that it 
will handle directly currents up to 25 amperes, either 
alternating or continuous, and will operate with a 
temperature difference of + 0-5 deg. F. The thermo- 
static element is a capsule containing volatile liquid 
which, it is claimed, responds very rapidly to a slight 
change of temperature owing to the large surface area 
exposed in relation to the small quantity of liquid 
contained. The expansion and contraction of the 
capsule opens or closes a pilot switch directly, with- 
out the intervention of any magnifying mechanism, 
and this switch controls the operating circuit of a 
vertical-type mercury switch which, in turn, controls 
the main current. The thermostatically-operated 
switch, it may be mentioned, has only to control a 
maximum energy of 5 watts and is provided with 
silver contacts and magnetically-controlled snap 
action, which should ensure reliable operation and 
durability. 
Careful attention has been given in the design to 
ensure sound mechanical construction, electrical 
insulation, and ease of installation. A pressed-brass 
wall plate is fixed to a standard B.S.I. wall box, thre 
wires, two from the line and one to the load, being 
connected to terminals at the back of a Bakelite base, 
which carries the thermostat and relays with the 
necessary interconnections. A bronze cover is hooked 
over the top fastening leg of the base and fixed at the 
bottom by concealed screws, so that it cannot be 
removed by unauthorised persons ; all metal parts are 
earthed. A mercury-in-glass thermometer, with Fah 
renheit and Centigrade scales, is mounted on the front 
of the cover, and an opening in the latter below the 
thermometer bulb gives access to a setting scale, by 
means of which the temperature at which the thermo 
stat operates can be adjusted. Three sizes are made 
for handling maximum currents of 15, 20 and 25 
amperes, respectively, at 250 volts for alternating 
current, and at 110 volts for continuous current. For 
higher continous-current voltages, a series resistance !s 
included in the pilot circuit at a small extra charge 
The switch is sold under the trade name Pilotstat, and 
since its operation is unaffected by angular displacement 
up to 20 deg., it can be used for traction and marin« 
work, as well as for stationary applications. 








Tue IwnstirvuTion oF MECHANICAL ENGINEERS 
ERRaTA.—Our attention has been drawn to the fact that 





in the report of the meeting of this Institution given on 
page 568 of our issue of November 23, Prof. F. C. Lea 
is stated to have referred to steels containing 3 per cent 
nickel, 1 per cent. chromium, and 5 per cent. molybdenum 
The actual reference made by Prof. Lea was to 4 
3 per cent. nickel steel and a chromium-molybdenum stee! 
mentioned in the paper by Messrs. Barber and Taylor, the 
latter containing 0-3 to 0-4 per cent. carbon, 1-0 to 
1-5 r cent. chromium, and 0-25 to 0-35 per cent 
meteisienme. The protective process to which } 
Taylor referred in his reply to the discussion was t! 
* Penetral "’ process. 
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LABOUR NOTES. 


THE Ministry of Labour estimates that at November 
26, 1934, approximately 10,212,000 insured persons, 
aged between 16 and 64, were in employment in Great 
Britain, this being 6,000 more than on October 22, 1934, 
and 252,000 more than on November 20, 1933. Employ- 
ment continued to improve in the cotton, wool, hosiery, 
boot and shoe, and motor-vehicle industries. There 
was a substantial reduction in the numbers temporarily 
stopped in the coal-mining industry, and some improve- 


ment in employment was also shown in shipbuilding | 


and ship-repairing, dock and harbour service, and the 
distributive trades. On the other hand, there was a 
further reduction in employment in building and public 
works contracting, brick and tile manufacture, shipping, 
and hotel and boarding-house service, and employment 
also declined in the tailoring and pottery industries. 


On November 26, 1934, the numbers of unemployed | 


persons on the registers of employment exchanges in 
Great Britain were 1,729,838 wholly unemployed, 
309,643 temporarily stopped, and 81,304 normally in 
casual employment, making a total of 2,120,785. This 
was 1,150 more than the number on the registers on 
October 22, 1934, but 159,232 less than a year before. 
The total on November 26, 1934, comprised 1,704,139 
men, 61,193 boys, 306,778 women, and 48,675 girls. 


Of the persons on the registers on November 26, 
1934, about 48 per cent. were applying for insurance 
benefit and about 37 per cent. for transitional payments, 
while about 15 per cent. were uninsured or were, for 
other reasons, not entitled to benefit or transitional 
payments. In the case of about 57 per cent. of the 
total of 1,807,609 persons on the registers who were 
applying for benefit or transitional payments, the last 
spell of registered unemployment had lasted less than 
three months, and in the case of about 68 per cent. it 
had lasted less than six months; about 21 per cent. 
of the total had been on the register for twelve months 
or more. A considerable proportion of the persons 
who have been on the register for extended periods will 
have had one or more short spells of employment, 
lasting not more than three days each, during such 
periods, 

Between October 22, 1934, and November 26, 1934, 
the numbers on the registers increased by 7,810 in the 
London area, 8,066 in the South-Eastern area, 3,277 in 
the South-Western area, and 8,483 in Scotland. They 
decreased by 10,477 in the Midlands, 10,752 in the 
North-Eastern area, 5,085 in the North-Western area, 
and 202 in Wales. 

The Trade Union Congress General Council had 
under consideration, at a recent meeting, the question 
of the 40-hour week, as it now stands in relation to 
the International Labour Organisation. It was decided, 
it is officially stated, “‘in view of the difficulty of 
getting one all-in convention, to request the workers’ 
representatives on the Governing Body to get as wide 
a range of industries and establishments as possible 
included in the plan for reducing hours of work.” 
The General Council also considered a letter from the 
Minister of Labour, stating that he would be glad to 
have an opportunity of meeting representatives of the 
Council ‘to discuss the reduction of hours of work 
and cognate questions.” 
Minister’s suggestion. Owing, however, “to the 
pressure of Parliamentary business, the meeting is not 
likely to take place before the New Year.” 


In the House of Commons last week, Mr. Lyons, a | 
member for Leicester, asked the Minister of Labour | 


whether he had considered the report of Sir Richard 
Kedmayne on the working of the five-day week at 
Messrs. Boots, Limited. Mr. Oliver Stanley, the 
Minister of Labour, replied that he regarded this 
inquiry as of very great value, but, as the report made 
lear, there were particular circumstances connected 


with the case, which made it necessary to be cautious | 


in drawing general deductions from the inquiry. “In 
y opinion,” he added, “it strengthens the case for 
tailed examination industry by industry of all factors 
fecting employment and unemployment, which I 

lope may be undertaken with the co-operation of both 
uployers and employed.” 


\s the outcome of negotiations carried through with 
the employers by representatives of the National 
Union of General and Municipal Workers, the employees 

f Messrs. Carr and Company, Limited, the Carlisle 
iscuit manufacturers, are to be placed on a 45-hours’ 
ek basis, without reduction of wages, as from 
‘nuary 1 next. All departments will work five shifts 
week of nine hours each except the despatch depart- 
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ment, in which employees will work three Saturdays 
| @ month. 

| 

The wages claim of the engineering trade unions is 

| to be presented to the Engineering and Allied Em- 
ployers’ National Federation, at a conference in London 
on Wednesday next. The demand is for an advance of 
2d. per hour for time workers, an equivalent increase 
for piece workers, and revision of the 1931 agreement, 
| which deals with, amongst other things, overtime and 
night-shift rates. The case has been prepared by a 
joint committee of the trade unions, and it will be pre- 
sented by Mr. J. C. Little, the president of the Amal- 
gamated Engineering Union. 


The men employed at certain Thames-side cold 
storage wharves took the unusual course last week of 
striking in support of a demand for the continuance of 
overtime conditions. The employers, it appears, were 
moving to larger premises in which, by employing more 
men, they hoped to reduce overtime as much as possible. 
The stoppage was, of course, unofficial, and, in view of 
the orthodox trade union attitude on the general 
question of overtime, it was unexpected. 


A scheme designed to secure ‘‘ the complete organisa- 
tion of all workers on, or in connection with, any 
transport undertaking in the United Kingdom or the 
Irish Free State,’’ has been prepared by the National 
Union of Railwaymen and circulated to the unions 
concerned. In it, it is proposed “to obtain and 
maintain reasonable hours of duty, rates of wages, 
adequate retiring allowances and other conditions of 
labour, to settle disputes between the members and their 
employers; and to regulate the relations between 
them by the collective withholding of labour or other- 
wise.” The organisation would seek Parliamentary 
representation, set up a political fund to obtain such 
represéntation and ‘‘ work for the supercession of the 
capitalist system by a Socialist order of society.” The 
benefits of a trade union would be provided for its 
members and an approved society for insurance 
benefits would be established. 


Under the scheme, eighteen national group com- 
mittees would be formed, with area or territorial sub- 
committees. The eighteen main divisions would be 
as follows :—Locomotive, steam and electric engine- 
men and shed staffs; professional, technical, ad- 
ministrative, clerical and supervisory staffs; traffic 
grades (railways); goods worker: in warehouses 
and at stations; cartage (railways); motors and 
cartage (road commercial); docks and canals (in- 
cluding coal shipping); seafarers—officers on vessels 
and all marine departments; seamen on vessels ; 
catering staffs on vessels and in all marine depart- 
|ments; permanent-way men on railways and tram- 
ways; signal-fitting and telegraph staffs; road 
| motors (passenger), trams and omnibuses ; road motors 
|—taxi-cabs and private hire vehicles employees ; 
| shops—electrical and engineering staffs; air services 
| —all sections, operating stafis; garage staffs; power 
| station staffs, including all workers engaged in generat- 
| ing and distributing current for power traction or light- 
ing, or engaged on hydraulic or electric work ; dining- 
}ear and catering staffs—mess-rooms, refreshment 
| rooms, canteen and hotel staffs. 





The Council agreed to the | 


It is stated that the members of the Association of 
| Engineering and Shipbuilding Draughtsmen may 
shortly be balloted on the question of affiliation to the 
Labour Party. At present, it is pointed out, political 
questions affecting draughtsmen and other non- 
manual workers have to be dealt with through the 
Trades Union Congress or through the Professional 
Workers’ Federation. Among these are the rights of 
salaried patentees, the raising of the salary limit for 
insurance purposes from 2501. to 5001. a year, the 
increasing public control or unified control of great 
industries, No party, it is claimed, is more likely than 
the Labour Party to take up these causes, which non- 
| manual workers in industry desire to have dealt with. 


In the course of a contribution to Labour, the official 
monthly organ of the Trades Union Congress and the 
| Labour Party, Mr. Citrine, who attended the recent 
jannual convention of the American Federation of 
| Labour, says:—‘‘ A significant departure from the 
traditional policy of the A. F. of L. was taken in the dis- 
cussion of a report dealing with trade union organisa- 
tion in mass production industries, For these in- 
dustries, specifically the automotive, cement and 
aluminium industries, the decision was taken that 
craft organisation was impracticable, and it was 
agreed that the ‘ vertical’ union—or the industrial 
union, as we should call it—should be the form of 





organisation adopted. Industrial unions in America 
have hitherto had to make headway against the 
Federation’s policy of requiring them to hand over 
bodies of workers when organised to the appropriate 
craft union ; the brewery workers’ union, for instance, 
this year had to give the brewery wagon drivers to 
the Teamsters’ Union,” 





A special class of worker deputy-inspectors is provided 
for in an Act adopted in Czechoslovakia establishing 
a new mines inspection service. Worker deputy- 
inspectors are to be persons over 30, who have 
worked in the mines for at least five years, 
have the necessary experience to carry out the 
duties of a deputy-inspector, and have passed an 
examination following a special course of training. 
They will be appointed by the Minister of Public 
Works for a period of five years, after which the 
engagement may be renewed. If it is not renewed, 
the Minister will take steps to find employment for 
workers leaving the inspection service, Every inspec- 
tor of mines will have attached to him one worker 
deputy-inspector for every 5,000 miners employed 
in his district. Worker deputy-inspectors will be 
a part of the public service. 


A communication received by the International 
Labour Office at Geneva states that the Czechoslovak 
Government has decided to continue the grant of 
subsidies to local or provincial administrations, for the 
execution of public relief works. In 1935, the sum of 
45,000,000 crowns will be granted in loans to local 
and provincial authorities, to enable them to carry out 
public works, the total cost of which will be about 
230,000,000 crowns. These works will provide employ- 
ment for about 10,000 unemployed persons. The 
Ministry of Social Welfare recently published new 
instructions relating to this form of relief. Persons 
contracting for the public relief works subsidised by 
the Government, will be required to give preference in 
employment to unemployed persons receiving benefit 
through the trade union organisations, and to unem- 
ployed persons receiving unemployment relief in kind, 
and 15 per cent. of the total number of unemployed 
persons engaged must be between 18 and 24 years old. 





Industrial and Labour Information states that a 
Workers’ Education Committee has recently been set 
up in China under the joint auspices of the Ministries of 
Education and Industries. Experimental work will 
first be centred round Wusih, Wuhan, Tientsin, Tsingtao 
and Shanghai. The object is to improve the knowledge, 
skill, efficiency and living conditions of the working 
class. The education provided is of three classes, viz., 
education for the illiterate, education for citizenship 
and vocational training. Workers in all undertakings 
are required to undergo the three courses. Schools 
or classes must be established in all factories where 
between 50 and 200 persons are employed. Factories 
employing fewer than 50 persons must operate a 
school or classes jointly in accordance with rules laid 
down by the authorities, The two Ministries will 
send a number of experts to the five districts chosen 
for the experiment to promote and direct the scheme. 
The experiment is to be extended throughout the 
country in the near future. 


A national congress of German Handicrafts, held 
recently in Brunswick, was attended by representatives 
of craftsmen in all parts of the country. The Govern- 
ment and the National-Socialist Party were also repre- 
sented. The gathering was the first to be held since 
the measures taken under the Act of October 17, 1933, 
promulgated on November 22, 1933, giving the Minister 
of National Economy and Labour power to re-organise 
the craft system. The first regulations issued on 
June 15, 1934, in execution of this Act provided for 
compulsory corporations, and as a result there are now 
20,000 corporations in 200 different handicrafts. At 
the head of each corporation is a master craftsman 
appointed by the craft chamber. The local corpora- 
tions of the different trades are combined in a district 
organisation. These regulations mark the completion 
of the progress of compulsory corporations, which have 
constantly increased at the expense of voluntary bodies. 


In the course of the Congress, Mr. Schacht described 
the measures, additional to the reorganisation of the 
system, which the National-Socialist Government had 
taken to encourage handicrafts, such as the prohibition 
of new shops, the limits imposed on the expansion of 
large shops, chain stores, &c. In addition, handicrafts 
had been able to make use of the credits provided 
for the campaign against unemployment. Such 
expenditure, however, could not be undertaken every 
year, and an important part would still have to be 
played by the savings of the individuals concerned, 
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HIGH-SPEED PORTABLE AIR 
COMPRESSOR. 


Tue portable air compressor, now so familiar, may 
be said to owe its existence to the employment of the 
internal-combustion engine as its power unit. The 
light weight so essential for a portable plant, though 
obtainable by the use ofan electric motor where current 
is available, necessitates a compact engine. It is 
well known that greatly increased powers are now 
obtainable, both in compression-ignition engines and 
petrol engines, compared with what was possible for 
the same weight a few years ago. This increase is, 
for the most part, due to the higher speeds now adopted. 
The portable air compressor illustrated in Figs. 1 to 8, 
annexed and opposite, has been designed with the 
purpose of making use of this gain in power per pound 
weight of engine ; in other words, the desired power is 
obtained by the use of a light engine. The manufac- 
turers of the plant, Messrs. Sir W. G. Armstrong, 
Whitworth and Company (Engineers), Limited, Scots- 
wood Works, Newcastle-upon-Tyne, maintain that, 
though high-speed engines have been available for 
some time, their advantages have been negatived by 
the fact that the reciprocating air compressors, hitherto 
in general use have not been suitable for speeds higher 
than about 800 r.p.m., owing to restricted valve area, 
which results in a heavy loss in volumetric efficiency at 
rates above this. The use of higher engine speeds has 
involved the employment of reduction gearing, and 
Mesers. Armstrong-Whitworth have, therefore, turned 
their attention to increasing the valve area of the com- 
pressor, so that it may be driven direct by an engine 
running at 1,100 r.p.m. to 1,200 r.p.m. Before dealing 
with the general design of the plant the compressor 
iteelf will be described in some detail. 

It may be said, however, that in Fig. 7 a plant 
is shown mounted on a two-wheeled chassis of the trailer 
type, with pneumatic tyres and having a compression- 
ignition engine. In Figs. 1 to 3 the same type of 
plant is shown with a petrol-engine drive. A view of the 
compressor is given in Fig. 8. It will be noted that 
the cylinder heads are simple in design and that the 
suction inlet, identifiea by a pair of filters, is low down 
on the piston body. These two features are bound up 
with the main principle of the new design. Instead 
of the suction and delivery valves being contained in 
the cylinder head, the delivery valves only are so 
mounted. The suction valve is mounted on the piston 
itself of which the full area is available. The piston 
is made with a waist, or central part, of smaller diameter 
than the head and skirt. The head is fitted with 
three pressure rings and the skirt with two scraper 
rings. The suction inlet, at the bottom of the 
suction manifold, communicates by a passage through 
a water-jacketed belt at the lower part of the cylinders 
with the annular space between the piston waist and 
the cylinder walls. The incoming air reaches the 
suction valve by ssages leading from the waist 
to the underside of the valve and thence enters the 
compression space above the piston. The discharge 
valve also makes use of the whole area of the cylinder. 
Both valves are of the concentric ring type, spring- 
loaded and fitted with strong guards. The suction 
valve opens owing to the effect of inertia at the be- 
ginning of the down stroke of the piston, and the de- 
livery valve is opened by compression. The large total 
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area of the cylinders provides large passages through 
the ports, so that a small amount of lift only is required 
to give a full charge of air, which, moreover, moves 
at a low velocity in spite of the high speed of the 
piston. It is claimed that this arrangement prevents 
the drop in volumetric efficiency at high speed which 
occurs with small valves having a necessarily high lift, 
with a high velocity of flow through them. It is also 
claimed that valve breakages are almost completely 
eliminated, while the clearance volume required is less 
than 1 per cent. of the swept volume. 

It will be realised from Fig. 8 that the compressor 
has two cylinders, a point which will be also clear 
from Figs. 4 to 6 above. These drawings show 
the novel and interesting unloading valve with which 
the compressor is fitted. This valve is designed to 
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avoid the difficulties which result from throttling the 
suction inlet to prevent air being drawn into the 
cylinder when the pressure in the receiver has reached 
its predetermined limit. These difficulties are, mainly, 
the formation of a vacuum in the compression space, 
which results in a high power consumption when 
running light and which tends to draw oil-laden ait 
from the crank-case. This oil, when the compressor 
is loaded again, on passing through the delivery 
valves causes carbon deposits to form on them, and 
the total amount of lubricating oil used is increased. 
The unloading valve, A, is of the Corliss type, that is, 
rotates on its axis. It is formed with ports which, 
when the compressor is unloaded, are in line with 
slots B in the compression spaces of the cylinders on 
one side, and in line with similar slots in an inter- 
communicating passage C formed in the suction mani- 
fold. The air in the compression spaces is simply 
transferred backwards and forwards from one 
cylinder to the other and the drawbacks attendant 
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on the formation of a vacuum are avoided. The 
valve is shown in the unloaded position in Fig. 6. 
It is rotated by a lever at one end, which engages 
with an air-operated piston D the two sides of which 
are in connection, through a pilot valve E, with the 
receiver. This valve is of the piston type and is 
loaded by a deadweight to the maximum receiver 
pressure. The inlet connection from the receiver is 
situated midway between the outlet connections 
to the top and bottom of the operating piston. Move- 
ment of the valve puts either end of the piston 
in direct communication with the receiver, with the 
result that the piston moves up or down, as the case 
may be, and rotates the unloading valve as required. 
rhe connection to the top of the operating piston has, 
however, a regulating valve F, set by hand. This, 
by constricting the inlet port at the top of the piston, 
provides control of the rate at which the compressor 
is loaded. The engine can thus be speeded up before 
loading. The pilot valve also controls the engine 
throttle through the receiver pressure, the unloading 
of the pressure and the slowing down of the engine 
taking place simultaneously. 

The unloading system embodies no spring and is 
capable of easy adjustment. Its working parts are, 
moreover, readily accessible without having to open 
up the cylinders. The relation of the several parts to 
the cylinder can be made out in Fig. 8. This drawing 
does not, however, make clear the cylinder water- 
jacketing which is best seen in Fig. 6. The cooling 
water space extends right up to the cylinder flange, 
that is, it surrounds the compression space and the 
lelivery valve. The delivery outlet G is formed near 
the top of the water space. A water-cooled cylinder 
head is therefore unnecessary and the cylinders are 
closed by a cover provided with fins for air cooling. 
The delivery valves are exposed by removal of the 
cover, the operation of course, not involving the 
breaking of any water joint. The valves, guards, 
ind seats can then be removed without undoing further 
screws or nuts. The suction valves are removed 
by running the pistons up to the top of their stroke, 
when they can be set free by unscrewing a set-screw. The 
suction valve is, of course, kept cool by the flow of the 
incoming air. Other general features of the compressor 
may be briefly mentioned. The crankcase and 
ylinders are in a single casting with a bolted-on sump 
nd a pair of covers in which the crankshaft bearings 

arried in white metal bushes. The crankshaft 
is of the double-throw type, the two crankpins being 
separated by a large circular web and the two outer 
webs being shaped for balancing. The shaft is heat- 
treated. The pistons are of heat-treated Y-alloy. 
(he main bearings and crankshaft big ends are pressure- 
lubricated by a plunger pump, driven from the crank- 
shaft. The gudgeon pins are splash-lubricated. 

\s regards the construction of the compressing plant 
as a whole, the several drawings given in Figs. 1 to 3 are 
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almost self-explanatory. The compressor has cylinders 
5 in. in diameter by 5-9 in. stroke and a piston displace- 
ment of 150 cubic ft. per minute, at a pressure of 
100 lb. per square inch, when running at 1,120 r.p.m. 
The engine shown in Fig. 7, which is a four cylinder 
Dorman-Ricardo compression-ignition engine deve- 
loping 36 brake horse-power at 1,200 r.p.m., is coupled 
to the compressor by a centrifugal clutch. This clutch 
allows the engine to run freely up to a speed of about 
350 r.p.m., and then engages smoothly and auto- 
matically and remains in engagement during the normal 
running of the machine, its function being that of dis- 
connecting the engine from the compressor when 
starting up. The engine shown in Fig. 2 is a four- 
cylinder Dorman petrol engine of the same power and 
speed as the compression-ignition engine. It is con- 
nected to the compressor by a flexible coupling which 
can be freed by slackening four nuts, in order to enable 
the engine to be warmed before it takes up the load. 
The cooling system is the same for both types of engine. 
A fan-cooled radiator, with removable sections, is 
fitted at the engine end of the chassis. The radiator 
headers are divided so that two of the sections cool the 
circulating water for the compressor and two sections 
cool that for the engine, an arrangement which gives 
better control over the temperatures. Each of these 
separate systems has its own circulating pump. 

The air receiver is situated at the opposite end of the 
carriage to the radiator, and is surmounted by a tubular 
after-cooler with three hose connections and air cocks, 
above which is a fuel tank with a capacity of 14 gallons. 
The main chassis frame and the compressor bearers are 
of welded steel throughout. The engine and com. 
pressor are covered in by a fixed top and are protected 
during transit, &c., by detachable side covers. The 
compressor set illustrated is mounted on a pair of wheels 
with pneumatic tyres, springs and internal expanding 
brakes. The draw-bar, which is of channel steel, is pro- 
vided with an adjustable jack, which gives effective 
stability when the machine is working. The total 
weight in working order is 3,176 lb. when fitted with 
a compression-ignition engine and 2,772 lb. when 
fitted with a petrol engine. The overall length, includ- 
ing the draw-bar, is 12 ft.6in. Three other forms of 
mounting are provided, viz., four steel wheels with 
steel treads and without springs ; the same with rubber 
tyres; and four wheels with solid rubber tyres and 
springs, brakes being an optional fitting. In both cases 
the front pair of wheels swivel and a folding draw-bar 
is provided. 








| Narionat FEDERATION OF BRIDGE AND STRUCTURAL 
ENGINEERS.—At the annual general meeting of the 
National Federation of Bridge and Structural Engineers, 
Artillery House, Artillery Row, London, 8.W.1, held in 
London on December 7, Mr. E. A. Willson was re-elected 





vice-chairman. 
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SUBMERGIBLE ROAD BRIDGE OVER 
THE NERBUDDA RIVER’ NEAR 
JUBBULPORE, INDIA.* 

By A. W. H. Dray, M.C., B.Sc., Assoc.M.Inst.C.E. 

Tuts bridge over the Nerbudda, replaces a ferry in 
the rains and a temporary wooden erection for the 
rest of the year, and has at last made possible practically 
uninterrupted road communication between Nagpur 
and Jubbulpore. Ever since the British occupation 
of this part of India, this road, 165 miles long, has 
been of outstanding importance for both the civil 
and military administrations, and it was macadamised 
throughout at an early date, every river and stream 
being bridged, except the Nerbudda, The serious 
technical difficulties involved in bridging this river 
prevented the work being undertaken until quite 
recently, though many proposals and tentative designs 
were made. Ultimately, a design for a submergible 
bridge, a type largely developed in the Central Pro- 
vinces, was made, and work was started in February, 
1929. The foundations caused considerable difficulty, 
and work on them occupied the three working seasons 
of 1929-1930-1931. The arches and remainder of the 
bridge were completed in 1932. 

The type of bridge adopted is called submergible 
because it is definitely designed to be overtopped, 
without suffering any serious damage, by the occasional 
very high flood, such as that in 1926, which com- 
pletely washed away both the adjacent railway bridges, 
but it will pass all but the highest floods of a normal 
season. This type is thus more economical than a 
high-level bridge for rivers subject to such extremely 
high floods as the Nerbudda, the maximum flood rise 
of which is 78 ft. Although, being built deliberately 
to allow the highest of the annual, as well as the excep- 
tional, floods to pass over them, such bridges have to 
be extremely massive in construction to withstand 
uplift, overturning and the buffeting from huge logs 
brought down in flood-time, nevertheless they effect 
a considerable saving of cost, even over a high-level 
bridge of much lighter construction, owing to the 
reduced height of piers, abutments and approach 
banking. There is the further extremely important 
advantage that, if the bridge has been correctly 
designed and properly constructed, it will reappear 
undamaged, or at worst but slightly damaged, after 
submergence by any flood, however exceptional, 
whereas a high-level bridge, if over-topped, is almost 
certain to be completely destroyed. 

The determination of the formation-level, to give 
the most useful service and yet permit of the greatest 
economy, is effected by keeping a record over a series 
of years of the rise and fall of the river at the site 
selected. These records, when plotted, make it possible 
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* Abstract of a@ paper read before the Institution of 
Civil Engineers on Tuesday, December 4, 1934. 
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to choose a formation-level which will ensure that in 
a normal year the bridge is only overtopped on some 
three or four occasions during the monsoon, and for 
a maximum period at any one occasion of about 24 
hours only. In this case, the formation-level actually 
selected was 40 ft. above the lowest bed-level of the 
rivor,. 

The bridge consists of eight arches of 46-ft. clear 
span, five at one end and three at the other, and six 
spans of 98 ft. in the central length; including abut- 
ments and wings, the overall length is 1,222 ft. The 
roadway is 21 ft. wide, paved with blocks of hard red 
sandstone, and traffic is protected by a special form 
of collapsible railing, which can be rapidly let down 
into slots in the bed of the roadway, so as to avoid 
damage in a high flood. This paved roadway is level 
over the central length of the bridge, and has a slope 
of | in 25 at each end to conform with the slope of the 
approach cutting. The lengths between the level 
and sloping portions follow carefully calculated vertical 
curves to ensure fast traffic passing without any jolt. 

The piers, except three at the centre, are of stone 
masonry with a concrete hearting, founded on rock. 
The three central piers are similar, but are founded 
on a reinforced-concrete slab 2 ft. thick, supported by 
16 reinforeed-concrete piles, 14 in. square, driven to 
an average penetration of 18in.intorock. All the piers 
had 12 steel 90-lb. rails embedded in them from rock- 
level (or slab-level in the case of those on pile founda- 
tions) up to well into the arches, to the reinforcement 
of which they were tied, making the whole bridge 
effectively monolithic in its resistance to buoyancy and 
overturning. 








PERSONAL. 


Messrs. Wessex Enotnerrinc Company, Limirep, 
Sipson, Middlesex, inform us that, owing to the increased 
demand for their products, they have been obliged to 
open larger premises at Sipson. 

Mea. Joun Warpue is retiring from his association 
with the London Passenger Transport Board, 55, Broad- 
way, Westminster, 8.W.1, after 43 years of transport 
experience, He joined the Metropolitan Railway Com- 
pany in 1908, and was for 20 years commercial manager 
of that undertaking. 

Messrs. ALrrep Hersert, Locrep, Coventry, have 
purchased the assets of Messrs. Telsen Electric Company, 
Limited, from the receivers and have in turn sold the 
goodwill, stock-in-trade, and trade name to Messrs. 
David Rosenfield, Limited, Manchester, who will con- 
tinue the Telsen business 

Mr. WILLIAM McLean is retiring from partnership 
in the firm of Messrs. Merz and McLellan, 32, Victoria- 
street, London, 8.W.1, on December 31. 


Messrs. Garenwoop anv Batiey, Liurrep, Albion 
Works, Leeds, inform us that they have appointed 
Messrs. Biram and Company, Limited, as their repre- 


sentatives for the Eastern Counties, with offices at 
Felixstowe and Norwich. 

Mr. Perey Lister, who for the past ten years has 
acted as managing director of Mesars. R. A. Lister and 
Company, Limited, Dursley, Gloucestershire, has been 
appointed chairman of the Company in succession to the 
late Mr. Austin Lister, who died last October. 

Mr. Joun Turner, A.M.I1.E.E., has been appointed 
by the Government of the Punjab maintenance and 
test engineer in the Electricity Branch of the Punjab 
Public Works Department. 

Messrs. Amos and Ssirn, Limirep, Albert Dock 
Works, Hull, have acquired as a going concern the 
business of Messrs. Hull Central Dry Dock and Engi- 
neering Works, Limited, Humber-street, Hull, and take 
possession on January 1. It is their intention to retain 
the name of Hull Central Dry Dock and Engineering 
Works, and also a portion of the present staff. The 
establishment will be run as a branch organisation of 
Messrs. Amos and Smith. 

Messrs. Tue ParrincTron Sree. 
PANY, Limitrep, 3, Finch-lane, London, 
us that Colonel C. F. Hitchins, D.S.O., 
M.I.N.A., of Messrs. Hitchins, Jervis 
Consulting Engineers, Westminster, has 


AND Iron Com- 
E.C.3, inform 
M.1.Mech.E., 
and Partners, 
joined the 





Board of the Company. 








Exrra-Hienh Tension CONFERENCE, Pases—he | 
probable date of the 1935 session of the Extra-High | 
Tension Conference, to be held in Paris, is from June 6 
to 15. The programme will be divided into three main 
sections, respectively dealing with (a) utilisation, inter- 
connection and protecticn; (5) power station and sub- 
station equipment ; and (c) construction, insulation, and 
maintenance of overhead and underground lines. A 
British National Committee of the Conference was set 
up some years ago under the wegis of the Institution of 
Electrical Engineers, to co-ordinate the interests of 
British Engineers, and it is particularly requested that 
any British engineer, proposing to present a paper coming 
within the scope of one of the above headings, should | 
notify the Institution forthwith, stating the subject of 
the paper, and subsequently submit the text through the | 
Institution for transmission to Paris, thus ensuring the | 
desired co-operation with the British National om. | 
mittee. All communications in regard to papers and | 








attendance at the session should be addressed to the | 
secretary 
W.C.2 


London, 


of the Institution, Savoy-place, 








We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department, at the above address, 
the reference number given being quoted in each case. 

Mobile Motor Bacteriological Laboratory. Egyptian 
Ministry of the Interior, Cairo; January 14, 1935. 
(G.Y. 14,553.) 

Generating Sets, oil-engine driven and air-compressing 
and cooling plants. Indian Stores Department, New 
Delhi; January 14, 1935. (G.Y. 14,554.) 

Centrifugal Sewage Pump, 2,000,000 gallons capacity, 
with motor and appurtenances. Department of Works, 
City of Toronto, Canada; January 8, 1935. (G.Y. 
14,558.) 

Railway Track Material, including 2,000 fish plates, 
25,550 fish bolts and nuts, and 122,352 dog spikes. 
Royal State Railways of Siam, Bangkok; January 4, 
1935. (G.Y. 14,563.) 

Aeroplane Hangar, portable, for El Arish. Egyptian 
Ministry of Communications, Cairo; January 3, 1935. 
(G.Y. 14,566.) 

Copper Rods and Plates. 
Buenos Aires; January 3, 

Train Lamps and Fittings. 
and Harbours Administration ; January 21, 1935. 
14,570.) 

Fire Engines, four small. Egyptian Ministry of the 
Interior, Cairo; January 3, 1935. (G.Y. 14,571.) 

Centrifugal Pumps, two, electrically-driven for Esna 
Barrage ; January 16, 1935. (G.Y. 14,572.) and 12 for 
Upper Egypt; January 12, 1935. (G.Y. 14,573). 
Egyptian Ministry of Public Works, Cairo. 

Steel Tanks, 28, for — refinery to be con- 
structed at La Teja. National Fuel Administration, 
Montevideo, Uruguay ; January 8, 1935. (G.Y. 14,576.) 

Air Compressor, Pneumatic Tools, shaping machine, 
radial drilling machine and other machine tools. Argen- 
tine State Railways, Buenos Aires; January 16, 1935. 
(A.Y. 12,808.) 

Power Transformers, three, oil-immersed, three-phase, 
self-cooled. Sydney Municipal Council, Australia ; 
January 14, 1935. (A.Y. 12,811.) 

Railway Couplers, 259, inter-vehicle, 5-point type for 
Eastern Bengal Railway. Indian Stores Department, | 
New Delhi; January 3, 1935. (G.Y. 14,580.) } 

Steel Tubing, including 8,000 metres of 4-in. and 700 | 
metres of 8-in. oil-duct piping, 5,000 metres of piping | 
to specification No. 00327, and 2,000 metres of black- | 
steel high-pressure tubes of various sizes from }-in. to | 

Argentine State Oilfields, Buenos Aires ; | 

(G.Y. 14,581.) 
and wheel centres, also bolts and nuts | 
Indian Stores Department, New Delhi ; 

(G.Y. 14,584.) 


Argentine State Railways, 
1935. (G.Y. 14,568.) 
South African Railways 


(G.Y. 





4-in. diameter. 
January 7, 1935. 
Azles, Tyres, 
and glut rings. 
January 3, 1935. 
Copper and Brass.—2,000 kg. of copper plates, 2,000 kg. | 
of copper rods, 6,000 kg. of brass rods, 2,000 kg. of brass | 
sheets, and 700 kg. of copper wire. Viacao Ferrea do | 
! 


Rio Grande do Sul, Brazil; January 23, 1935. (G.Y. 
14,587.) j 

Automatic Patrol Telephone Handsets, 150. Union | 
Tender and Supplies Board, Pretoria ; January 11, 1935. | 


(A.Y. 12,814.) 


desires to receive 
manufacturers for 
j-in. by 4 in. cold- 


(G.Y. 14,557.) | 
| 


\ firm Canada 
quotations from United Kingdom 
two tons of }-in. and five tons of 


rolled steel strip with rounded edge 


Steel Strip. in 


| 
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Water-Power. Its Estimation and Development with | 
Particular Reference to India. By J. W. Meares. | 
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CONTRACTS. 


Messrs. Rutras INTERNATIONAL ACCUMULATORS, 
Limitep, Africa House, Kingsway, London, W.C.2 
have secured several important orders from Germany 
Russia, France, Italy, and other countries during th 
present year. One of the most important is for th: 
City of Amsterdam, where the municipality is nov 
installing a large plant of six Ruths accumulators a 
the Nord electric power station. The erection work 
is being carried out by Messrs. Machinefabriek Gebr 
Stork, Hengelo. The plant is to be used for coverin, 
the peak load and will act as a stand-by, providin 
15,000 kW of power for 45 minutes. The plant wil! 
be in operation during this winter. 

Messrs. Hick, HARGREAVES AND Company, LIMITED 
Soho Iron Works, Bolton, have recently secured contract - 
for a 50,000-kW surface condensing plant with auxiliari 
and a closed-feed system for the Lronbridge generating 
station of the West Midlands Joint Electricity Authorit) 
a 30,000-kW surface condensing plant for the Northamp 
ton Electric Light and Power Company, Limited, and 
large central evaporating plant for the Klip pow: 
station of the Victoria Falls and Transvaal Power Con 
pany. Other orders include a _ 1,000-kW pass-out 
turbine for Messrs. East Lancashire Paper Mill Company. 
Limited, a fourth repeat order for a 1,500-kW turbo 
alternator for Messrs. English Sewing Cotton Company. 
Limited, Belper, and a 10,000-cub. ft. per minute turbo 
compressor for Messrs. J. & J. Charlesworth, Limited, 
Wakefield. 

Messrs. INTERNATIONAL ComBusTION, LimireD, Ald- 
wych House, Aldwych, London, W.C.2, have recentl) 
supplied L-type underfeed stokers to H.M. Dockyard, 
Chatham, the East Power Station, Newport, and Ryd 
pumping station, Australia, and three twin stokers to 


the Blackburn Meadows power station of Sheffield 
Corporation. 

Messrs. THe Parsons Om ENGINE CoMPANy 
Limirep, Town Quay Works, Southampton, hav: 
received an order from Messrs. Harland and Wolff 
Limited, for a 10-kW kerosene emergency generating 
set, with Laurence Scott generator, for the new Elde: 


Parsons 
Ironworks 


kerosene 


Dempster vessel under construction. Messrs. 
are also supplying to Messrs. Rowhedge 

Company, Limited, two of their standard 
engines for police launches, building at Rowhedge, 
they have also received an order from Messrs. Merry 
weather and Sons, Limited, for a 110-h.p. petrol engine 
with reducing gear for a firefloat now under construction. 





NOTES FROM THE NORTH. 


GLascow, Wednesday 





Scottish Steel Trade.-Conditions in the Scottish stec! 
trade are very satisfactory at the moment, and the 
works generally are very well employed. The demands 
of consumers are on the increase, and a steady output 
is assured for a number of weeks ahead, which 
much healthier state of affairs than existed quite recently 


Is a 


| Inquiries are also better, but unfortunately those fron 
| overseas markets are of a limited nature. 


In the black 
steel sheet trade there has been no improvement in the 
demand for the lighter gauges, particularly from over 
seas, but the home demand for the heavier gauges is 
keeping up exceedingly well, and the turnover repr 
sents a good tonnage. Galvanised varieties still move 
very slowly. The current prices are as follows 
Boiler plates, 9/. 5s. per ton; ship plates, 8/. 15s. per 
sections, 8/. 7s. 6d. per ton; black-steel sheets. 
} in., 82. 108. per ton, and No. 24 gauge, 101. 108. per 
ton in minimum four-ton lots ; and galvanised corrugated 
sheets, No. 24 gauge, 131. per ton in minimum four-ton 
lots, all delivered at Glasgow stations. 

Malleable-Iron Trade——No change for the better can 
yet be reported in the state of the malleable-iron trad 
of the West of Scotland, and the demands of consumers 
are easily met. Business in re-rolled steel bars is also 
poor, and makers have much difficulty in securing 
a sufficiency of orders to keep their plant moving. The 
following are to-day’s market quotations :—*‘ Crown ” 
bars, 97. 15s. per ton for home delivery, and 9J. 5s. pet 
ton for export; and re-rolled steel bars, 87. 12s. per ton 
for home delivery, and 7/. 10s. per ton for export. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade, a steady demand continues, and the output 
from the 13 furnaces now in blast is being readily taken 
up. Home consumers are the main buyers at present. 
as very few.orders are coming to hand from overseas 
Prices are unchanged, and are as follows :—Hematit« 
71s. per ton, delivered at the steel works; and foundry 
iron, No. 1, 72s. 6d. per ton, and No. 3, 70s. per ton, 
both on trucks at makers’ yards. 

Shipbuilding.—Messrs. Henry Robb, Limited, Leit! 
have received an order from Coast Lines, Limited, to 


build another vessel for their coasting trade. This is 
the third order of the kind which Messrs. Robb have 
received from the same owners, and this new vessel 


will be larger than her predecessors. She will be 350 it 
in length, and of 1,600 tons gross. A start on this n 
contract is likely to be made on an early date. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, December 8, amounted to 514 tons 
Of that total, 145 tons went overseas and 369 tons coast- 
wise. During the corresponding week of last year, the 
figures were 7 tons overseas and 14 tons coastwisé 
making the total shipment only 21 tons. 


Steel Bridge Contract for Motherwell.—The Motherwell 


Bridge and Engineering Company, Limited, he 
booked an order through the Chinese Government 
Purchasing Commission for 50 steel bridges for shi} 
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Particulars of the contract are as 
follow :—Two 10-m. deck plate-girder spans, four 
12-m. deck plate-girder spans, five 15-m. deck plate- 
girder spans, thirty-five 18-m. deck plate-girder spans, 
and four 30-m. through truss-girder spans. There 
was very keen competition to secure this contract, 
the steel for which will amount to about 2,000 tons. 


ment to China. 








NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 

Proposed Severn Bridge.—The question of a bridge 
over the River Severn, near Chepstow, which would 
save road traffic between South Wales and the south- 
west of England a journey around Gloucester of nearly 
50 miles, has been discussed at intervals for the last 
dozen years or more. It was, in the first = held up 
because there was talk of a road and rail bridge being 
constructed by the Great Western Railway Company, 
which would enable a considerable saving to be made 
in the cost. Later, the Severn barrage scheme was 
under investigation for some years, but now that a 
barrage seems likely to be altogether abandoned, Chep- 
stow Urban Council have again taken up the question 
of a road bridge which would be about a mile long and 
would cost between 1,500,0001. and 2,000,000I. 

Glamorgan Road Schemes.—Glamorgan County Council 
have under consideration road schemes which are regarded 
as of an urgent character, and would involve an 
outlay of 1,000,0001. The subject is being taken up 
with the Divisional Road Engineer for Wales, with the 
object of securing sanction for the work. 

Pro Swansea Tramways Bill.—The South Wales 
Transport Company, Limited, who lease certain tram- 
ways of Swansea from the Corporation, and who also 
own a considerable mileage of tramways, have given 
notice of a Bill in Parliament for the abandonment of 
the tramways, both belonging to the company and to 
the Corporation, and to terminate the agreement for the 
purchase of electrical energy from the Corporation. The 
Oystermouth Railway and the Mumbles Railway and 
pier, the former being one of the oldest, if not the oldest 
railway in the country, having been constructed in 
1804, would also come under the Bill. The suggestion 
is that motor “buses shall be substituted over the 12 
miles of track in the Borough. The Corporation lines 
cost 119,874I., and in 1942 the Corporation could exercise 
their right to acquire the whole of the undertaking 
under the Tramways Act. 


New Reservoir for Swansea.—Swansea Corporation 
have received the sanction of the Ministry of Health 
for the construction of a service reservoir at St. Thomas’, 
with a pipe line to supply the new Tir John North 
power station. The cost will be about 21,5001. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
Tron and Steel.—Increased activity in the local staple 
trades is reflected in a further reduction in Sheffield’s un- 
employed. The bulk-steel trade is working to capacity, 
while engineering branches have good order books. 
Overtime is being worked at many firms. The recent 
run on basic-steel billets is fully maintained and the 
request for acid materials is up to the recent level. Most 
of the buying of basic and acid steels is on home account, 
but judging by the number of inquiries coming to hand, 
overseas needs are likely to show early expansion. 
The demand for steelworks and ironworks machinery 
increasing. No change is reported in the call for 
railway rolling stock and related equipment. New year 
prospects, however, are said to be bright. A larger tonnage 
of mercantile and naval steel forgings and castings is 
going to British shipyards. Sheffield works specialising 
in the manufacture of all kinds of colliery and gold- 
mining plant are doing better. South African mines 
are buying locally-made washing and refining plant, 
crushing and boring machines, and steel balls in increasing 
quantities. Makers of agricultural steel, machinery, and 
engine parts are preparing for the coming season. Steady 
business is reported with the Colonies. High-quality 
steels for the automobile and aircraft industries are in 
active demand. Electrical needs are also more exten- 
sive. A busy state of affairs exists at works producing 
stainless steel, and heat- and acid-resisting materials. 
Stainless steel road studs are an active line. Improve- 
ment has developed in tool production. Makers of 
machine knives and tobacco knives are steadily employed, 
the demand for the latter being above the average. Twist 
drills are active on home and overseas account, but file 
manufacture shows little change. Inland calls tend to 
expand, but business with Russia and Spain, which are 
two of Sheffield’s most important markets, is below the 
average. Among the improving lines are hacksaws and 
t aden, precision tools, and engineers’ small implements. 
‘ light foundries are busier. 

South Yorkshire Coal Trade.—Owing to the approaching 
(hristmas holidays, many collieries are working full time. 
ere is an improved demand for most classes of fuel. The 
ort position shows little change, though more inquiries 

‘re circulating. Industrial fuel is active and increased 
nages are going to local steel and engineering works. 
he needs of electricity and gas-making concerns are | 
ibstantial. Best hards are in steady request and smalls | 
are moving better. The demand for housecoal is 
tronger. oundry and furnace coke are steady and gas- 
oke is firm. Quotations are: Best branch handpicked, 
4s. to 26e. ; a best house, 20s. to 22s. ; 
Derbyshire best brights, 1 7s. 6d. to 198.; best screened 


is 


nuts, 16s. 6d. to 17s. 6d.; small screened nuts, 15s. to 
lés Yorkshire hards, i6e. 6d. to 17s.; Derbyshire 
hards, 160. 6d. to 17s. 6d.: rough slacks, 8s. to 9s.: 





and nutty slacks, 7s. to 8s. 6d. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—The statistical state of 
the Cleveland pig-iron trade is as healthy as it can 
be. The restricted production barely satisfies current 
requirements, and ironmasters have little iron stored 
at their yards. Several furnaces that have been cold 
for a considerable time have, however, been prepared 
for resumption of operations, and could be quickly 
rekindled if expansion of demand justifies movement in 
that direction. Producers are using increasing quanti- 
ties of iron, in its molten state, at their own consuming 
departments. The surplus that is run into the pig 
beds is practicaliy absorbed by British consumers who have 
to come on the market for supplies, and who continue 
readily to pay considerably higher prices than are 





obtainable for shipment abroad. Under such conditions, 
ironmasters are disinclined to sell for export. Occasional 
sales by merchants to Continental customers are, 
ever, reported. Fairly good deliveries are goin 
Scotland. For other than overseas business, fixed 
minimum quotations remain on the basis of No. 3 g.m. 
at 67s. 6d. for local use, 69s. delivered to North of England 
areas beyond the Tees-side zone, 67s. 3d. delivered t 
Falkirk, and 70s. 3d. delivered to Glasgow. 
Hematite.--East-Coast hematite makers are drawing 
on their moderate stocks to meet current needs, whic 
are mainly for home purposes, but second hands are still | 
dealing, to some extent, with firms in Italy, Germany, 
and other foreign countries. Customers in the Sheffield | 
district continue to take substantial parcels, and buyers | 
in South Wales are expected to make further purchases. 
Makers have fixed minimum figures for export, but | 
merchants’ terms with foreign buyers are still difficult | 
to obtain definitely. Recognised market rates for | 
other recognised market values are ruled by No. 1} 
quality at 69s. for consumption on Tees-side, 71s. | 
delivered to Durham and Northumberland, 75s. to 78s. | 
delivered to various parts of Yorkshire, and 75s. delivered 
to Scotland. 


how- 





Foreign Ore.—Transactions in foreign ore are almost 
confined to purchases of small odd pare els for particular 
purposes. Best rubio is quoted at 17s. c.i.f. Tees. 

Blast-Furnace Coke.—Sellers are not anxious to book 
new orders for Durham blast-furnace coke at present 
which are at the equivalent of good medium 
delivered here. | 


prices, 
qualities at 20s., 

Manufactured Iron and Steel.—Buyers of semi-finished 
and finished iron and steel are less in evidence than of 
late, but are still placing orders. Producers of most de- 
scriptions of material are busy, and the aggregate tonnage 
output is maintained on a heavy scale. Manufacturers | 
of constructional steel are well sold, makers of railway 
requisites are well employed, and producers of ship- 
building material, while still far from as actively engaged 
as could be desired, are gradually increasing output. 
Recognised market values to home consumers, subject to 
usual rebates, remain at : Common iron bars, 91. 128. 6d. ; 
packing (parallel), 8l.; packing (tapered), 101.; steel 
billets (soft), 51. 12s. 6d. ; steel billets (medium), 71. 2s. 6d.; 
steel billets (hard), 71. 7s. 6d. ; iron and steel rivets, 
11l. 10s.; steel boiler plates, 91. 58.; steel ship plates, 
8l. 15s.; steel angles, 81. 7s. 6d. ; steel joists, 81. 15s 
heavy sections of steel rails, 8. 10s. for parcels of 500 
tons and over, and 9. for small lots; and fish =" 
121. 10s. Black sheets (No. 24 gauge) are 10 
delivered to home customers, and 91. 5s. f.o.b. for ship- 
ment abroad ; and galvanised corrugated sheets (No. 
gauge), are 131. delivered to home customers, and 111.5s. 
.0.b. for shipment overseas. 

Scrap.—Demand for heavy steel scrap is heavy. | 
Consumers are keen to place orders at 51s., but merchants | 
are disinclined to sell heavily at that figure, particularly | 
in view of the report that up to 52s. 6d been realised. 
A cargo of Continental steel scrap has been discharged | 
at a local works. Some improvement of inquiry 4 
light cast-iron is noticeable, and the price is firmer a’ t | 
41s. 6d. | 








Royat Mersorotocroat Socrery.—The Buchan 
Prize of the Royal Meteorological Society for 1935 has 
been awarded to Dr. F. J Whipple for papers con- 
tributed to the Quarterly Journal of the Society during 
the years 1929-1933. 

Tue Pxrysicat Socrery’s Exuipition.—The 25th 
annual exhibition of scientific instruments and apparatus, 
arranged by the Physical Society, will held on 
January 1, 2 and 3, 1935, at the Imperial College of 
Science and Technology, Imperial Institute-road, South 
Kensington, London, 8.W.7. The leading manufac- 
turers of scientific instruments will be exhibiting their 
latest products in the trade section, while the research 
and experimental section will contain contributions from 
most of the important research laboratories in Great 
Britain, and there will be a special sub-section devoted 
to experiments of educational interest. In addition, 
the work submitted for the craftsmanship competition 
by apprentices and learners will be on view. The 
exhibition will open on January | and 3 at 3 p.m., and 
on January 2 at 2 p.m., and will close at 10 p.m. on 
all three days. At 8 p.m. on each day discourses will be 
given. That on January 1 will be on “ The Architecture 
of Molecules,’ by Dr. B. Wheeler Robinson, while on 
January 2, Dr. C. V. Drysdale will speak on “ The 
Problem of Ether Drift,” and on January 3, Dr. H. 
Spencer Jones will discourse on ‘ Giant Telescopes.” 
Members of institutions may obtain tickets of admission 
to the Exhibition from their secretaries, but tickets may 
also be obtained from the Exhibition Secretary, 1, 
Lowther-gardens, Exhibition-road, 8.W.7. Tickets are 
not required for admission on January 2. 
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NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To- night, 
6 p.m., Storey’s-gate, S.W.1. General Meeting. Air 
Swirl in Oil Engines,’ ” by Mr. J. F. Alcock. Western 
Branch : To-night, 7  p.m., Merchant Venturers’ Technical 
College, Bristol. ‘Hardening and Tempering,” by 
Mr. W. H. Dearden. East Midlands Branch : To-night, 
7 p.m., The Technical College, Leicester. Joint Meeting 


with the LeErcesTER ASSOCIATION OF ENGINEERS. 
** Mechanisation in Industry,’”’ by Mr. C. H. ~~ 
Scottish Branch: Monday, December 17, 7.30 p.m. 
Royal Technical College, Glasgow. Achievements in 
High Specific-Speed Water Turbines,’ by Mr. A. 
Fulton. Midland Branch; Thursday, December 20, 


6.30 p.m., James Watt Memorial Institute, Birmingham. 
“ Air Swirl in Oil Engines,” by Mr. J. F. Alcock. 
Nortu-East Coast InstrruTion oF ENGINEERS AND 
anata maa oul -To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. “ Production in Engineering, 
Works,” by Mr. I. C. Green. Tees-Side Branch: Thurs- 
day, December 20, 7.30 p.m., The Cleveland Scientific 
and Technical Institution, Corporation-road, Middles- 
| brough. ‘Metallurgical Aspects of Certain Recent 
| Industrial Developments,”’ by Dr. W. P. Inglis. 
Instrrute OF Meraus.—Sheffield Local Section : 
| To-night, 7.30 p.m., The University, St. George’s-square, 
Sheffield. “ Rhodium Plating and its Applications,” 
by Mr. A. W. Scott. North-East Coast Local Section : 
Saturday, December 15, 7.30 p.m., Armstrong College, 


| Newcastle-upon-Tyne. ‘Problems in Non-Ferrous 
| Foundry Practice,” by Mr. F. W. Rowe. Birmingham 
Local Section: Tuesday, December 18, 7 p.m., James 
Watt Memorial Institute, Birmingham. ‘“ Interpretation 
of the Equilibrium Diagram,”’ by Dr. N. P. Allen, 
INsTITUTION OF ELEcrRICAL ENGINEERS. Western 
Centre : Monday, December 17, 6 p.m., The Guildhall, 


‘A Critical Examination of the Present 
Practice Relating to the Electrical Warming and Air- 
Conditioning of, and the Supply of Hot Water to, the 
Larger Buildings,’’ by Messrs. R. Grierson and D. Betts. 
Tees-Side Sub-Centre : Monday, December 17, 6.45 p.m., 
The Cleveland Scientific and Technic al Institution, 
| Corporation-road, Middlesbrough. ‘* Ge neration, Distri- 
by Messrs. 


C. W. Saunders and H. W. Wilson and Dr. R. G. Jakeman. 


Institution: Monday, December 17, 7 p.m., Savoy- 
lace, Victoria-embankment, W.C.2. Informal Meeting. 
iscussion on “ Modern Fuse Protection (400 V_ to 
132 kV),” to be opened by Mr. J. F. Shipley. North- 
Western Centre : Tuesday, December 18, 7.15 p.m., The 
Engineers’ Club, Albert-square, Manchester. ‘ Hydro- 


Development in Great Britain, with Special 
Works of the Grampian Electricity 
Supply Company,” by Messrs. A. 8. Valentine and E, M. 
Bergstrom. Transmission Section : Wednesday, Decem- 
ber 19, 6 p.m., Savoy-place, Victoria-embankment, W.C.2. 
“The Control of Voltage and Power Factor on Inter- 
by Mr. O. Howarth. JIJnstitution : 
Thursday, December 20, 6 p.m., Savoy-place, Victoria- 
embankment, W.C. Ordinary Meeting. ‘“ The Orga- 
nisation of loctrie sity Supply in New Zealand,” by 
Mr. F. T. M. Kissel. West Wales (Swansea) Sub-Centre : 
Thursday, December 20, 6.30 p.m., Electric House, 
| Oxford-street, Swansea. Lecture: ‘The Application 
of Electricity to the Coal Face,” by Mr. G. Rutter. 

INsTITUTION oF Crv1L ENGINEERS.—Tuesday, Decem - 
| ber 18, 6 p.m., Great George-street, S.W.1. Ordinary 
| Meeting. (i) “The Perak River Hydro-Electrie Power 
by Mr. B. M. Hellstrom. (ii) ‘‘ The Construc- 
tion of the Chenderoh Water-Power Plant of the Perak 
River Hydro-Electric Power Scheme,” by Mr. W. J. H. 
Rennie. Manchester and District Association : Wednes- 
day, December 19, 6.45 p.m., Manchester Literary and 
Philosophical Society, 36, George-street, Manchester. 
™ Aerial Ropeways,” by Mr. J. L. Matheson. Yorkshire 
Association ; Thursday, December 20, 7.30 p.m., Hotel 
Metropole, Leeds. ‘‘ Mechanical Aids to Permanent Way 
Maintenance,” by Mr. F. L. Pawley. 

INSTITUTION OF ENGINEERS AND 
ScorLanD.—Tuesday, December 18, 
Elmbank-crescent, Glasgow, C.2. 
of Marine Steam Engine,” by Mr. G. R. Grange. 

INSTITUTION OF AUTOMOBILE ENGINEERS.-—North- 
Western Centre: Wednesday, December 19, 7 p.m., 
Engineers’ Club, Manchester. “ Electric Discharge 
Lamps and their Application to Road Lighting,” by 
Messrs. H. Warren and L. J. Davies. North-Eastern 
Centre: Wednesday, December 19, 7.15 p.m., Hotel 
Metropole, Leeds. (i) ‘‘ The Functions of Mechanical 
Power in Soil Cultivation,” by Dr. A. Keen. (ii) 
** Some Features of Modern Tractor Design,” by Mr. 8. J. 
Wright. Luton Centre: Thursday, December 20, 7.30 
p.m., The Red Lion Hotel, Luton. ‘“ Oil Engines for 
Road Transport,” by Mr. H. O. Farmer. 


For Meetings of other Societies, and of Junior Sections 
see page 2 of Advertisements. 
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Tue Newcomen Socrety: Erratrum.—We regret 
that in our notice of the meeting of the Newcomen 
Society on page 619 ante, the name of the author of 
the paper read was given as Mr. Moir, instead of Mr. 
R. A. Mott, the Secretary of the Midland Coke Research 
Committee, Department of Fuel Technology, Sheffield 
University. pd 

Transport Apvisory Councit.—The Minister of 
Transport has appointed Mr. James J. Hughes, for the 
remaining period of three years from February 1, 1934, 
as a member, representing trading interests, of the 
Transport Advisory Council established under the Road 
and Rail Traffic Act, 1933, to fill the vacancy caused by 
the resignation of Sir A. Steven Bilsland, Bart, 
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CONSULTING ENGINEERS 
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(For Description, see Page 639.) 
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“ENGINEERING” 


CHARGING RECTIFIER FOR 
MINERS’ LAMPS. 


By accumulators * banks,” 
containing a large number of cells in series, and supply- 
ing these banks from the alternating-current 
through an oxide-cathode rectifier, it is possible to 
obtain a high overall efficiency, since the higher the 
effective direct-current output, the less in proportion 
is the voltage drop in the rectifying tube. When a 
three-phase four-wire supply is available, the efficiency 
can be still further increased by dispensing with the 
mains transformer, though an auxiliary transformer of 
low output of course, necessary for heating the 
filament of the rectifying tube. In order to gain the 
maximum benefit from this system, the number of 
om lls connec ted in series In ear h bank should be chosen 
in relation to the main supply voltage. For instance, 
with the usual supply pressure of 230/400 volts, an 
overall efficiency of from 75 per cent. to 80 per cent. 
can be obtained when there are approximately 80 
lead-acid cells in each bank 

A charging equipment, d signed on these lines, has 
recently been constructed by Messrs. Philips Industrial, 
145, Charing Cross-road, Loadon, W.C.2, for charging 
miners’ hand-lamp batteries. It consists of a three 
anode rectifying tube and two output circuits, each of 
which will supply 5 amperes to 80 cells. The charging 
rate automatically maintained constant by a 
barretter, irrespective of variations in the cell voltage. 
This arrangement allows the number of cells 
connected to either circuit to be varied without further 
adjustment. When the number of cells per bank is 
very small, a transformer enables the mains voltage 
to be stepped down to a suitable value before applying 
it to the rectifying tube. 

We understand that equipment 


connecting small in 
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of this kind can he | 
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constructed for use on either a single phase or three 
phase supply, and that the output, which can be of 
any desired figure, be one or more 


circuits 


can given over 











LAUNCHES AND TRIAL TRIPS. 


W. H. Fourier ['win-screw steam tug for deep- | Fie. 120. Pree unpeR TEst. 
sea towing and salvage work ; triple-expansion engines. | 
Left the Clyde for South Africa on November 9. Main 
dimensions, 145 ft. by 32 ft. by 16 ft Built and engined White Sea; triple-expansion engine fitted by Messrs 
by Messrs. Harland and Wolff, Limited, Govan, Glasgow, | Amos and Smith, Limited, Hull. Launch, November 2! 
to the order of the South African Railways and Harbours Main dimensions, 155 ft. by 26 ft. 9 in. by 15 ft. Buil 


by Messrs. Cochrane and Sons, Limited, Ouse Shipbuild 
passenger and cargo| ing Yard, Selby, for Messrs. Rinovia Steam Fishing 
Burmeister and Company, Limited, Grimsby. 
Main | “ TAROONA.” 


Administration 
Twin-serew 
five-cylinder, 


“ JoTLanpbia.” 
motorship ; two-stroke 


Wain Diesel engines rrial trip, November 10. Twin-screw passenger steamer for the 
dimensions, 461 ft. by 61 ft. by 36 ft. Built by Messrs. | opogs-channel service between Melbourne and Tasmania 
Nakskov Shipyard, Limited, Nakskov, Denmark, for! geared turbines of the Parsons type. Launch, Novem be 
Messrs. The East Asiatic Company, Limited, Copen-| 99. Main dimensions, 335 ft. by 50 ft. by 26 ft. 3 u 
hagen Built and engined by Messrs. Alexander Stephen an 

DRANGEY Single-screw steam trawler for service | Sons, Limited, Linthouse, Govan, Glasgow, for Messrs 


n the northern waters of Iceland, Bear Island, and the | Tasmanian Steamers Proprietary, Limited, Melbourne 
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TAR OIL AS AN ENGINE FUEL. 
OnE of the most serious problems facing the 
belligerents on both sides in the great war was to 
ensure an adequate supply of liquid fuel for the 
| various branches of the fighting services, and with 
|the growth of the mechanisation of land forces, 
| together with a probable enormous increase in air 
activity, it is hardly too much to say that in any 
future wars between the great powers, the countries 
possessing the greatest resources of such fuels are 
likely to prove the victors. Even in peace time, an 
abundant supply of cheap liquid fuel is an important 
wove in prosperity, and there can be little doubt 
that the large preponderance of the American auto- 
mobile industry over those of the European States 
is as much due to the lower price of petrol as to the 
greater size of the home market. These considera- 
tions have led various European countries to consider 
from time to time the possibility of ensuring an 
adequate supply of home-produced fuel suitable for 
transport purposes. In the case of this country, the 
| problem is greatly increased in complexity by the 
| entire dependence of the Navy on liquid fuel and 
the tendency to substitute oil for coal in many 
merchant vessels. The resulting demand for oil 
| fuel is so enormous that there appears to be no 
| possibility of meeting more than a fraction of it by 
| any known method of abstracting oil from coal, and 
| this has led certain authorities to deplore the 
abandonment of coal in favour of oil burning in the 
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both economic and technical considerations, and the 
likelihood of a reversion to coal is exceedingly 
remote. The fact that there is no prospect of 
meeting more than a relatively small proportion of 
our liquid fuel requirements from home sources is no 
reason for failing to make the best of the situation, 
but merely serves to intensify the necessity for raising 
the production to a point at which it would at least 
cover the most essential requirements jn time of war, 
and it may be presumed that this is the broad policy 
of the Government, as instanced by their interest 
in the development of the hydrogenation process. 
Before considering the present position of home- 
produced liquid fuels, it may be recalled that many 
efforts have been made, both here and on the 
Continent, to utilise native solid fuels to better 
advantage, the aim of those interested having been 
to raise the efficiency of the plant utilising the fuel 
to a point at which they offer an attractive alter- 
native on a strictly economic basis to those operat- 
ing on imported oils. The protagonists of such pro- 
posals have been particularly active in the field of 
road transport. It may be taken as definitely 
established that the practice of burning the solid 
fuel under boilers, as in the case of the steam lorry, 
has proved generally uneconomical, except in quite 
exceptional cases, but it would be unfair to pass a 
similar verdict on either compressed coal-gas or on 
mobile-producer plants. In all three cases, the 
chief factor which militates against success is that 








| Navy and elsewhere. The fact is, however, that 
\this policy has been forced upon the country by 


the economies secured by burning a cheaper fuel 
| are offset to a greater or lesser extent by increased 
| operating charges, such as higher wage bills or 
| bigger maintenance charges, which may be coupled 
| with a decreased radius of action. Very promising 
| results, already referred to in our columns, have, 
| however, been secured with recent examples of both 
| compressed-gas and producer-gas plants, and it 
would appear that, if prejudices can be overcome, 
either or both of these methods of utilising native 
fuel may have a not-unimportant future. 

The home-produced liquid fuels at present on the 
market are almost exclusively obtained from gas 
works and coke-oven plants and consist mainly of 
benzole and tar oils. Some 17,670,000 tons of coal 
are carbonised yearly, yielding 214,762,000 tons of 
tar, of which 25 to 30 per cent. is possibly avail- 
| able for fuel in one or other of the two forms. The 

production of oil by the hydrogenation process has 
not yet commenced, though it is stated to be on 
| the point of doing so. Such production has, how- 
| ever, already reached considerable proportions in 
| the United States and Germany, and it is ultimately 
| likely to be the chief source of home-produced liquid 
|fuel in this country. Until a few years ago, the 
vast majority of transport engines were designed 
to run on petrol, and while these were quite suitable 
for utilising benzole, they could not be used for tar 
oil. The introduction of the high-speed airless- 
injection engine did not appreciably affect the 
situation, as the use of tar oils in such engines pre- 
sented very serious difficulties. Recently, however, 
very promising results with this fuel have been 
obtained with the Hesselman engine in Germany, and 
a considerable amount of work has been carried out 
in this country on the development of special 
vaporisers, which enable tar oil to be employed in 
petrol engines. The Hesselman engine was recently 
described in our columns, and it may be recalled that 
while it resembles a compression-ignition engine in 
that the fuel is injected through nozzles by means 
of a pump, the compression ratio is approximately 
the same as that of a petrol engine and is, therefore, 
too low to cause self-ignition. Actually, the fuel 
is ignited by a sparking plug. 

The development of special vaporisers for tar 
oils is largely due to the work initiated by Mr. 
J. D. Smith, of the Belfast Corporation Gas Depart- 
ment, and has lately been discussed in a Report 
on the use of coal-tar oils in internal-combustion 
engines, presented on November 6 and 7 at the 
Autumn Research Meeting of the Institution of Gas 
Engineers, and referred to on page 542, ante. The 
essential condition to enable tar.oil fuels to be 
employed in spark ignition engines is that the fuel 
must be heated at least to a temperature sufficiently 
high to ensure that enough of it is evaporated to 
form an explosive mixture in the cylinder, and also 
sufficiently high to ensure that condensation cannot 
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occur in the induction pipe. This condition can 
be ensured by utilising the exhaust gases to heat the 
induction system, but if the engine alterations are 
confined to the latter, the weight of fuel and air 
drawn into the cylinder will be reduced, decreasing 
the volumetric efficiency, and the power output. 
In addition, fuels which are difficult to volatilise 
condense readily on the walls of the cylinders, the 
low temperature of the condensate and its compara- 
tively poor access to oxygen resulting in incomplete 
combustion and in carbon formation. There 
thus a further loss in efficiency, with the likelihood 
of rapid contamination of the crankcase oil. These 
objections can be reduced by keeping the cooling 
water at as high a temperature as possible. So far 
as we know, no attempt has been made to utilise 
evaporative cooling in this connection, and an 
investivation on these lines would be of interest. 
High wall temperatures naturally result in a further 
fall in volumetric efficiency, but this can be largely 
off-set by increasing the compression ratio. The 
extent to which this can be effected in a standard 
engine is governed by the ability of the components 
to withstand the increased stresses, and it therefore 
follows that to utilise tar-oil fuels to the greatest 
uivantage it would be necessary to design a special 
engine, rather than to adapt an existing model. 


is 


Turning now to the actual systems in use, a 
number of special vaporising systems have been 
developed, the majority involving two carburetters. 
One of these is used for starting up, idling and 
running at low speed on petrol, and the other, of 
larger size, for normal running on tar-oil fuel. <A 
special manifold is fitted, in which the exhaust 
are the induction pipe, the 
design embodying highly heated impact surfaces 
for the oil leaving the carburetter, with the remainder 
of the induction system heated to a more moderate 
temperatur: The change-over from petrol to| 
tar-oil fuel is frequently effected automatically by 
While some users | 


Yyuses passed round 





thermostatic arrangement 
of vehicles operating on the fuel appear to have had | 
little or no trouble over long periods, the results on 
the whole appear to have been disappointing. It is 
probable that the more successful users have been | 
fortunate in the particular fuels and engines selected | 
for their experiments, and the possibility cannot 
ruled out that a considerable measure of success 
might be achieved with standardised tar-oil | 
fuel employed in a specially-designed engine. As 
stated, however, the development of the latter would | 

costly, and as the standardisation of the fuel | 
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be 


would be still more so, the prospects of this par- made public to our knowledge, it is generally under- 
The | stood that the proposed scheme fell to the ground 


ticular development are anything but bright. 
actual position at the present time is summed up| 
in the report referred to in the statement that the | 
Belfast Omnibus Company, after using 
72,000 gallons of the fuel in 28 omnibuses over a 
period of nearly two years, and having thus obtained | 
extensive experience, discontinued 

lhe London General Omnibus Company carried out 
some experimental work on the same lines, but | 
abandoned it after a relatively short trial, and of | 
the other municipal or private who have | 
investigated the possibilities, only a few of the} 
more enthusiastic are still employing the fuel. 


some 


have its use. 


users 


It has already been mentioned that the use of the | 


fuel in airless-injection engines presents 
difficulties, but it is not unlikely that, if tar-oil fuel 
is ever utilised to any considerable extent, it will 
be in such engines rather than in those of the spark- 
ignition type. The chief difficulty in 
injection engines arises from the high spontaneous 
ignition temperature of the fuel, this being in the 
neighbourhood of 500 deg. C., against 
250 deg. C. for a normal oil. Two suggestions 
have been put forward tor lowering this temperature, 
the first being by the addition of a pro-knock 
material, and the second by the use of a catalvst 
chamber in front of the combustion chamber. 
Suitable pro-knock materials are costly and would 
have to be used in rather large quantities, so that 
the second suggestion appears at the moment to be 
the more promising. It at present being 
investigated commercially by Gewerbschaft Matthias 


serTrrous 


airless- 


as some 


18 


| another connection by the Institution of Mechanical 


|taken in hand, it will be managed effectively. 


Stinnes in co-operation with the Biissing N.A.G., of | 


Brunswick. Road tests are about to be undertaken, 


and the results will be awaited with considerable 
interest 


In conclusion, it may be mentioned that 
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the fuel can be mixed with ordinary Diesel fuel oil 
with satisfactory results so long as the proportion 
is kept relatively low, the only objection to this 
procedure being that the vehicle on which it was 
employed would be subjected to the same taxation 
as one employing Diesel oil only, so that the gain 
in economy would be small. 








A MEANS TO AN END. 


Many of our readers will have been interested in 
the announcement in the Press on Saturday 
morning last that the Minister of Health, after 
consultation with the Department of Scientific 
and Industrial Research, and other Departments, 
and with the Secretary of State for Scotland, had 
decided to set up the organisation for a compre- 
hensive inland water for Great Britain. 
This announcement was made in reply to a question 
and was not elaborated to any extent in the House, 
neither does very much appear to have been added 
by the Minister in the course of a speech at the 
Institution of Water Engineers’ dinner, delivered 
the same evening. It will be a source of consider- 
able gratification that at last something is about 
to be done in this matter, though with the scanty 
details so far available, it is difficult to judge how 
far and how effective the effort will really prove. 

A demand for something of the kind has existed 
for 60 years or more, this having taken concrete 
form both before the British Association for the 
Advancement of Science and the then Society for 
the Encouragement of Arts, Science and Manufac- 
ture (now better known as the Royal Society of 
Arts), as long ago as 1878. The present develop- 
ment we must assume primarily due to the 
persistence with which the former body has kept 
the subject to the fore since 1932, when, at the 
York meeting, it appointed a committee to inquire 
into the position of Inland Water Survey in the 
British Isles. This Committee subsequently issued 
a which was presented at the Leicester 
meeting, 1933. These times are sufficiently recent 
for it to be remembered that they were not days 
when money readily available for anything 
but bare necessaries, and the Association concluded 
that only voluntary effort was thus possible at the 
moment. To this end a joint committee was 
therefore formed with the Institution of Civil 
Engineers, and something in the way of a practical 
scheme worked out. Although the several phases 
of the joint committee’s efforts have never been 


survey 


is, 


report 


was 


partly on the ground of expense, but more on 
account of the failure to get essential parties to 
co-operate. The next step, therefore, if progress 
was to be made, appeared to be to approach the 
Government in way or other, and it will be 
remembered that last summer after the interest of 
the Secretary of the Department of Scientific and 
Industrial Research had been enlisted, a deputation 
including representatives of the British Association 
ind the Institution of Civil Engineers, applied to place 
their case before the Prime Minister. The latter 
referred the Deputation to the Minister of Health, 
from whom, however, they received what appeared 
to not very cordial or promising welcome. 
Nevertheless the intervening months seem to have 
worked for good, and at last the country is to have 
its water survey. That it might have had one 
long ago goes without saying, as does also the fact 
that we need not have waited nearly so long through 
the past months of drought before putting the 
matter in hand. The chief credit for the success 
must go to the British Association, though possibly 
it was contributed to also by the efforts made in 
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but only a means to an end, which is ultimately th 
best possible use of our water resources for th: 
benefit of the greatest number and embracing al 
purposes; and it is something that at last th: 
Ministry of Health has, by admitting that so 
such general survey is desirable, also ipso favtv 
commits itself to the view that something in th 
way of more general co-ordination may prove io 
be necessary. That the general question of wai 
supply is not easily to be disposed of, though lately 
we have had heavy rainfalls, is to be gathered fi 
a variety of papers read quite recently. At 
recent meeting of the British Waterworks Associa 
tion, during the Public Health Congress, three 
papers dealt with the subject. One of these was 
Mr. J. F. Haseldine, and was entitled, ‘‘ National 
Water Policy ”; a second was an address by Mr. R 
G. Hetherington, of the Ministry of Health, on 
‘* National Water Supply ”; the third was by Mr. \W. 
B. Woodhouse, on “* Electricity and Water Supply.” 
Again, a paper full of interesting data was read by 
Mr. A. E. L. Chorlton, before the Chartered Su: 
veyors’ Institution, as recently as Monday last. 
As is known to readers of ENGINEERING, Mr.Chorlton 
has worked on this subject very assiduously, and in 
the course of some years has collected a great deal 
of data. His present contribution is interesting 
from several points of view, but mainly perhaps 
from showing what has been or is being accom 
plished under enlightened direction and whole- 
hearted co-operation, and also how very desirabk 
plans can easily be thwarted and set at nought by 
the awkwardness of some of the parties involved 
Mr. Chorlton gives examples, for instance, of rural 
schemes in which interconnection and common 
reserves have brought benefits to small communities 
which would have been unattainable to them singly 
From his paper also one can gather indications of 
directions in which large communities could easil) 
prejudice the supplies of one another, or of smaller 
bodies not so well placed to fight their case or carry 
through anything but the simplest works. It is 
such circumstances as these which point in our, 
opinion, to some co-ordinating board of control for 
the country as a whole. 

Mr. Hetherington lays stress on “ water polic) 
in a region,” which is a stage further than th 
parochial policy hitherto common. A still further 
step has been taken in the formation recently of a 
joint committee by several regional committees 
The logical outcome of such a movement 
any recalcitrant authority can jeopardise the best 
plans so devised, is to provide some co-ordinating 
body to lay down final decisions, and to bring all 
into line with the widest interests. 

Mr. Haseldine’s paper was written to indicate 
points for discussion. He assumes that Parliament 
must have the final approval, but it is doubtful 
whether the present procedure of getting individual 
Bills through Parliament is the best that can be 
adopted if co-ordination is our end and object. 
if only because so far as broad policy is concerned 
the procedure is mainly negative in character. 
Mr. Haseldine and Mr. Chorlton both make the 
contribution to the subject that water supplies 
and the work of the Catchment Boards must b 
taken together. In many cases the latter are intent 
on getting rid as fast as possible of the very supplies 
that the water undertakings would be glad of, and 
it would seem, therefore, that, as the ultimate result 
of the National Water Survey, we must bring the 
work of the latter under our national water autho- 
rity, just as much as the work of the water under- 
takings themselves and industrial users. Asa first 
step to this useful end, we welcome the Minister 
of Héalth’s recent action, and hope that, gaining 
in momentum with the course of time, we may 


; 


since 





Engineers to keep the subject of water supply before 
the present Government. 

It is to be hoped that now that the matter is to be 
So 
far as details are known, the Minister seems to hope 
to make it comprehensive, reliance, however, being 
placed on existing authorities. How far this will 
prove adequate is a little doubtful, but it is clearly 
not quite fair to prejudge a scheme, particulars of 
which are mainly lacking. 

Any such survey, of course, is not an end in itself, 


ultimately see the development of a sound and 
| compechensive policy to replace the emergency 
patchwork which the last year has witnessed. 
| Possibly by the time the Survey Committee has 
| collected adequate data we shall have a Govern- 
peor willing to take a broad view of the matte! 
instead of contenting themselves with the outlook 
|from the windows of the Ministry of Health 
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. |Tenewable bronze bush is fitted to the wheel hubs. 
Tue great majority of the implement exhibits at | T@ke-up washers in the wheel caps are provided for 
the Smithfield Club Cattle Show, which opened at | ®*4justment. A new design of ball and socket 
the Royal Agricultural Hall, Islington, on Decem- | 1%i¢k-Telease pitman is fitted, which adjusts itself 
ber 10, and closes to-day, consists of standard | *° Wear on the ball of the knife head. The lift has 
machines, and it would appear that the majority of | */80 been re-designed, the usual hand latch, latch 
makers now prefer to exhibit novelties at the Royal | 74, plunger and rachet being replaced by a vertical 
or one or other of the large provincial shows. Such hand lift and foot lever. Apart from being more 
an attitude is very natural, in view of the fact that | Positive in action, the design enables the bar to be 
the Smithfield is primarily a live-stock show, and ter high above the ground for transport purposes. 
cannot be attended by farmers from the more| When dealing with the exhibits at the 1932 Show, 
distant counties in any great numbers. As in| W® described small cultivator of the miller type 
former years, the exhibits are of a very miscellaneous | S80wn by Messrs. Stanhay, Limited, Elwick Works, 
nature, and are somewhat remarkable for the | Ashford, Kent. This year, the firm are showing 
relatively large number of heavy implements | ®"°ther cultivator known as the “C.G.L.,” fitted 
shown, while there is a distinct falling off in the | With @ five-tyne shim and pneumatic-tyred wheels. 
class of small cultivator or other implements driven | It is suitable for small holdings and light cultivating 
by engines of two or three horse-power. Practically generally, and is specially recommended for sugar- 
all the leading makes of tractor are exhibited, and | beet cultivation. The engine is a Villiers single- 
it is noticeable in this connection that the majority | CYlinder two-stroke model of 1} h.p., fitted with 
are now available fitted with pneumatic tyres. |the makers’ flywheel magneto. An efficient air 
There has, in fact, been a very rapid extension in | cleaner of the oil-felt strainer type is incorporated 
the use of such tyres on practically all classes of |'™ the design. The clutch is of the totally-enclosed 
farm implement in the past two years, and apart | Ferodo-lined plate type, and the transmission is 
from tractors, pneumatic tyres can be seen at the | through a totally-enclosed gear box, the gears 
show fitted to mowers, reapers, and a very wide | ning in oil, and ball bearings being fitted. The 
variety of other implements. It may be remarked | Steering is normally by the handles, ratchets in the 
that the two seasons that have passed since their | 8e@r box giving the required freedom, but short 
introduction have been exceptionally dry, so that the turns can be made by utilising a clutch on each 
conditions have favoured their use, and it still’ remains | S4e with handle control. The tyres are 26 in. by 
to be seen whether their lower adhesion, as compared | 2 in., but if preferred, 27 in. by 1} in. steel wheels can 
with an iron tyre, on wet or muddy surfaces, will | b¢ fitted as an alternative, with or without cleats. 
prove to be any appreciable disadvantage. | A small fertilizer distributor, also suitable for 
As regards the tractors exhibited, it may be re-| Working in confined spaces such as between fruit 
called that in a paper on “ Some Features of Modern | fees, is shown by Messrs. James Coultas, Limited, 
|Grantham. This implement is of the wheelbarrow 

type and can be used over comparatively rough 
ground. When sowing broadcast, the distributing 
width is 22 in., while it can also be used for delivering 
the manure in 1, 2 or 3 rows at varying widths 
apart. When the land is very soft, as is generally 
the case in row work, a second man pulling the 
distributor may be necessary, and hooks are provided 
for attaching a rope for this purpose. In broadcast 


THE SMITHFIELD 


Tractor Design,” recently read before the Institution 
of Automobile Engineers by Mr. 8. J. Wright, the 
author suggested that there was an enormous un- 
developed market waiting for a still smaller tractor, 
say, of 7 h.p. or 8 h.p., and that for such a machine, 
a two-stroke engine able on occasion to give a large 
torque at very low speed, might be worth consider- | 
ing. Such a machine is actually exhibited at the 


show in the new Trojan tractor, one of the few . 
actual novelties shown. This tractor is produced | S°Wing, the manure is carried by a conveyor to a 


by the makers of the well-known Trojan car, and | rotory distributing brush. The single wheel is 
is shown on the stand of Messrs. R. Pedersen, | fitted with a 16-in. by 4-in. pneumatic tyre. It is 
93, Upper Thames-street, E.C.4. It incorporates | Claimed that the machine is equally suitable for 
the standard Trojan engine, and if the trial results | distributing either damp or dry fertilisers. The 
already obtained can be maintained in the hands hopper has a capacity of 1 ewt. 

of the ordinary user, it would appear that its success | A good example of the improvements which have 
can only be a question of price. We propose to| recently been effected in ploughs is afforded by the 
describe this tractor in detail later, and may at the | Cockshutt convertible tractor model, exhibited by 
moment confine ourselves to some of the performance | Messrs. R. A. Lister and Company, Limited, 
figures. The engine is a four-cylinder unit of| Dursley. This plough is adjustable from 8 in. to 
1,488-c.c. capacity, and with a compression ratio of | 10 in. and is convertible from a two to three furrow 
3-67 to 1, the tractor pulled a two-furrow Ransome | implement or vice versa. It is built of high carbon 
plough, cutting furrows 8 in. to 9 in. deep and 12 in. | steel. The beams are heat-treated, and are sub- 
wide, at a speed of 1-5 m.p.h. The land carrying| stantially braced. The use of high-grade steel in 
a heavy growth of dock and was stony in places. | Place of castings enables a light draught to be 
This trial was made on Beddington sewage farm, obtained by saving weight. A rear wheel relieves 
and the speed was increased to 2-5 m.p.h. when | land side and bottom friction. All the adjustments 
the compression was raised to 5-4 to 1. On a| are arranged for quick and easy operation from the 
farm at Chelsfield, where the soil is a rather sticky | tractor seat. The beams are high, and well arched 
medium loam and the field is on a slope, a similar | to give a good clearance, and there is ample distance 
plough cut furrows 7 in. to 8 in. deep. On a test | between the bottoms to prevent clogging in trashy 
m the first farm mentioned, the tractor drew a| land. The bottoms are lowered point first and 
Wilder pitch pole with 20 tynes on first gear, | enter the ground quickly and easily under all soil 
working to a depth of 8 in. on previously ploughed | conditions. The power lift is arranged to lift all 
land. the bottoms to a good height for turning and 














As regards other exhibits, it may be said that, The implement is provided 
in general, the tendency in design is still in the 
direction of reducing the draught on all classes 
of field implements. The fitting of pneumatic 
tyres with this object in view has already been 
referred to, and in addition, gears running in oil 
baths and the free use of ball and roller bearings 

re common on the better classes of machine. A 
typical example of the latest practice is afforded by 
the Massey-Harris mower, exhibited on the stand 

f Messrs. Massey Harris and Blackstone, Limited, 
\shburton-road, Trafford-park, Manchester. This 
machine is fitted with a gear box, which contains 

ir gears only running in an oil bath, a dust-proof 
ver fitted with a fibre washer sealing the box and 
preventing the entry of foreign matter. Roller or 
heavy-duty ball bearings are fitted at all essential 
oints. Other features of the machine are that the 
ieels are keyed to the main axle and a special 





transport purposes. 
with forced lubrication to the bearings. 

A grinding machine for lawn-mower cylinders 
embodying several novel features is shown by 
Messrs. Dening and Company, Limited, Chard, 
Somerset. The machine in general follows the 
usual design, but the slide carrying the head and 
tail stocks covers the whole working length of the 
bed, thus protecting it from dust with consequent 
wear. Provision is made in both the head and tail 
stocks to permit of the cylinders being ground in 
their own bal] bearings. Ordinary centres or 
Vees can be used when the machine is of the plain- 
bearing type. Bottom blades and shafts can be 
ground on the machine by the use of suitable 
jigs. The emery wheel runs in dust-proof ball 
bearings, and the traversing motion is entirely 
automatic. The machine is made in two sizes, to take 


655 


NOTES. 


Tue Tramp SarIpPPrne Sussipy. 

In July last the President of the Board of Trade 
announced that the Government proposed to provide 
financial aid for the British tramp shipping industry 
and the terms on which this aid will be granted 
have now been issued as a White Paper. The House 
of Commons is to be asked to vote a sum not 
exceeding 2,000,000. for one year from January |, 
1935. The subsidy thus created is liable to 
withdrawal, if the circumstances alter, and in any 
event, no advance is to be made after the expiration 
of two years from the date of passing the necessary 
legislation. Grants will be on a sliding scale and 
the total amount paid out will be reduced if the 
average level of freight rates rises above 92 per 
cent. of the level of 1929. The subsidy will be 
administered by the Board of Trade in consultation 
with a Statutory Committee, to be known as the 
Tramp Shipping Subsidy Committee. This body 
will examine claims and make recommendations 
upon them. It is stated that each owner claiming 
assistance will be credited with an appropriate 
number of “ ton-days” per quarter and that the 
total amount available for distribution in the 
quarter will then be divided among the owners in 
proportion to the number of “ ton-days” credited 
to each. Vessels will qualify for subsidy only in 
respect of a voyage during which all the cargo 
carried is transported under the terms of a charter 
party, but the duration of a voyage will be taken 
to include loading and unloading and other service 
periods. The acceptance of this subsidy, how- 
ever, is not unaccompanied by debit items in the 
form of re-organisation and scrapping schemes. 
The former is to be undertaken by a representative 
committee, which will co-operate with the Subsidy 
Committee, while, under the rules dealing with the 
latter, owners will be required to scrap two tons of 
existing ships for every new ton built and one ton 
for every one ton modernised. Advances for this 
purpose will be made up to a total of 10,000,000/. 
for a period of two years. This is approximately 
the cost of constructing 1,000,000 deadweight tons 
of modern cargo shipping and is perhaps more 
favourable to the owners than the buildere. 
Owners will be allowed to buy ships from foreign 
owners for scrapping, as well as to scrap British 
ships. It will be interesting to see what effect 
the subsidy has on design and whether and in 
what direction it does anything to break down 
the intense individualism of the tramp ship owner. 


THE ENGINEER AND THE SCIENTIST. 
The principal speaker at the annual dinner of 
the North-Western Branch of the Institution of 
Mechanical Engineers on Thursday, December 6, 
was Sir Frank Smith, C.B., F.R.S., Secretary of the 
Department of Scientific and Industrial Research. 
Sir Frank proposed the toast of ‘‘ The Institution,” 
and in doing so stressed the connection between 
the engineer and the scientist, upon which our 
present-day civilisation has been built up, and is 
every day more dependent. In the course of his 
remarks Sir Frank drew a contrast between the 
development of engineering eighty or so years ago 
with conditions of the present day, and laid stress 
upon the fact that most of the phenomenal advance 
was due to the production of new materials and 
new alloys. He pointed out that developments 
in machinery and in production methods had fol- 
lowed the discovery and practical application of new 
materials, and quite rightly claimed for the scientist 
a considerable share in the credit for the revolution 
produced. Engineers will probably not be willing, 
however, to go quite the whole way with Sir Frank, 
for we have to remember that time after time the 
engineer has done things while the scientific explana- 
tion was still lacking, and that frequently the 
latter was somewhat tardy in arriving. It is true 
that when reached another advance has often been 
possible in some unexpected direction, but the fact 
remains that if we, as engineers, had always waited 
upon science instead of pushing along in a practical 
way, we would be very far from our present 
state. Both sides have much to their credit 
and we must be content to consider if a case 
of “Honours easy” with, if anything, a little 





cylinders up to 42 in. or 48 in. long, respectively. 
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. . | 
having till lately often cared neither jot nor tittle 
whether his work had any practical value or not. 
Although complacency may be dangerous, it was 
satisfactory to hear from Sir Frank Smith that we 
need not worry greatly about dearth of materials. 
It is true that since industry got well started on its 
present career, prophets have constantly foretold 
imminent disaster from exhaustion of supplies of 
one kind and another. Together, the engineer and 
the scientist have as frequently met the situation, 
and there is little reason to suppose that their 
success will be less in the future than in the past. 
Kither new methods have enabled materials 
hitherto out of reach to be exploited, or new 
materials have been produced to meet our needs. 
What we, perhaps, regard as a mountain of difficulty, 
may in years to come really prove a molehill of 
insignificance. In his response to the toast pro 
posed by Sir Frank, Mr. Charles Day, President of 
the Institution, laid stress on the activities of that 
hody and mentioned especially the close 
nection of the Institution with the Military Autho- 
rities, who required in certain Corps that 
officers should pass the Associate Membership ex- 
umination before they could qualify for their cap- 
taincy. As usual, the function proved thoroughly 
enjoyable and was well attended. 


con- 


now 


Highway PLAN FOR GREATER LONDON. 

The problem of London’s traffic is not new. 
Queen Elizabeth tackled it without her usual 
success in the field of high policy and it was at the 
back of Wren’s abortive design for re-planning the 
City after the Great Fire. Coming to more recent 
years a Select Committee of the House of Commons 
was appointed in 1836 “to consider the most 
effectual plan for raising of money to carry into 
effect the improvements.” This was 
followed in quick succession by four further Select 
Committees and in 1842 by a Royal Commission, 
none of which produced any tangible results. Then 
matters lay dormant until 1903, when another 
Royal Commission led to the formation of the 
London Transport Branch of the Board of Trade 
and of the Greater London Arterial Road Con- 
ferences. These prepared plans, which were later 
inherited by and carried into execution under the 
Ministry of Transport. But still the problem 
remains unsolved. Mr. Hore-Belisha has therefore 
wisely come to the conclusion that further Com- 
mittees of Inquiry are unnecessary and has instead 
decided that probably better results will be obtained 
by appointing one single person to prepare a high- 
development plan for the London Traffic 
\rea, that is a circle with a radius of 25 miles from 
Charing Cross. Mr. C. H. Bressey, who has been 
chief engineer of the Roads Department of the 
Ministry since 1928, has been chosen for this pur- 
pose, and in consultation with the 130 highway, 
town-planning and police authorities concerned, 
will perform his task high a degree of 
despatch as possible, lest the results should be 
rendered valueless. His terms of reference will be 
to study and report upon the need for improved 
communications by road in the area and to prepare 
a highway development plan incorporating, as far 
as practicable and desirable, schemes already planned 
or projected. In carrying out this work Mr. 
Bressey has been instructed to disregard administra- 
tive boundaries and to consider the area as a whole. 
He is to include tunnels, viaducts and bridges in 
his ambit and to pay special attention to the origin 
and destination of the traffic and to the justification 
for the use of important thoroughfares by the classes 
of traffic at present traversing them. Further, he 
is to frame estimates of the future flow of traffic. 
His report and plan, which it is hoped to complete 
within three years, will be referred to the London 
and Home Counties Traffic Advisory Committee 
and special emphasis is laid on the necessity of close 
contact being maintained with highway and police 
authorities. Sir Edwin Lutyens is to act with Mr. 
Bressey as a consultant. We shall look forward 
with interest to reading this report and shall await 
still more eagerly any action that may follow on it. 
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ELECTRICITY IN MINEs. 
The Committee of the East Midland Sub-Centre 
of the Institution of Electrical Engineers are to be 
congratulated on the success of their first annual | 
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|dinner, which was held at the Hotel Victoria, 


Nottingham on Friday, December 7 under the 
chairmanship of Mr. J. H. R. Nixon. The atten- 
dance was gratifyingly large and those present 
had the opportunity of listening to several speeches 
of quality. The first of these was by the President 
(Professor W. M. Thornton) who, in reply to the 
toast of *‘ The Institution of Electrical Engineers,” 
proposed by Mr. Alderman Huntsman, recalled 
that it was twenty-five years since he had first 
come to Nottingham to investigate certain problems 
in connection with the use of electricity in mines. 
At that time, a colliery explosion, resulting in the 
loss of 150 lives, had caused a Commission on the 
subject to be appointed and, incidentally, had 
changed the course of his own life. For as a conse- 
quence of what he saw he had vowed to devote 
himself to research on the ignition of gas and coal 
dust in mines. As a result of the work that had 
been undertaken in this field, it could now be said 
that the use of electricity in mines was as safe as 
it was humanly possible to make it. In fact, the 
improvements that had been achieved were nothing 
short of immense. The death roll in the pits was 
diminishing and it could be said that the mines of 
England were the safest in the world. The task of 
electrical engineers was not, however, completed. 


Recent events had shown the necessity for some | 


means of detecting air currents and it was obvious 
that those means must be electrical. Another 
problem was how to combat that terrible disease, 
nystagmus. This could only be done by increasing 


‘ings in a bound volume. 
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Carpenter, F.R.S. (chairman) and Dr. H. J. Gough, 
F.R.S., Dr. W. H. Hatfield, Mr. James Henderson, 


Dr. A. McCance, Dr. T. Swinden and Mr. B. Talbot, 


The secretary is Mr. K. Headlam-Morley, secretary 
of the Institute. A detailed scheme of organisation 
and a list of papers to be invited have been prepared 
and the former has been divided into five main 
groups, respectively dealing with present-day prac- 
tice and problems of welding in the engineering 
industries ; welding practice and technique ; the 
metallurgy of welding; specification, inspection, 
testing and safety aspects of welding ; and current 
research projects on welding. It is also hoped to 
obtain contributions from a number of foreign 
authorities. It is intended to print the papers 
which are presented at the symposium, as well as 
the resulting discussions, and to issue the proceed 
At the conclusion of the 
symposium a critical summary will be prepared, 
and it is anticipated that this will also contain 
suggestions for future action. The organising 
committee is naturally anxious to make the sym 
posium as widely known as possible, and suggestions, 


| offers to contribute papers, and applications to take 


part in the proceedings will be gratefully received 
by the secretary at 28, Victoria-street, London, 


|S.W.1, from whom further particulars regarding 


| 


the illumination at the face and it was gratifying | 


to know that in Nottingham Professor Macmillan 
was making a special study of this subject. In 
proposing the toast of “ Electrical Progress,” 
Mr. T. P. Wilmshurst was mainly in reminiscent 
mood, but coming to more modern times, pointed 


| Alloys” 


out that the electrical consumption in Nottingham | 


had doubled during the last five years, while the 
number of consumers had increased from 27,000 to 
over 83,000 in the same period. Speaking generally, 
there was as yet no sign that saturation was being 
approached. In reply, Mr. N. Ashbridge recalled 
that outstanding developments in radio-communi- 


the scheme may also be obtained. 








THE CRYSTALLISATION OF 


ALLOYS. 
AN interesting lecture on ‘* The Crystallisation of 
was delivered by Professor C. H. Desch 
D.Sec., F.R.S., on Friday evening, December 7, 
at the Royal Institution, London. In his opening 
remarks, he stated that the fact that metals and 
alloys were made up of crystals was no longer of 
merely scientific interest ; it was of primary import- 
ance to the manufacturer who had to produce 
metals in a form suitable for use, or to shape them 
either by hot or cold processes. Most alloys were 
produced in the first instance in the cast state, and 
on the crystal pattern in the original ingot depended 
in large measure the capacity of the alloy for 


cation always seemed to be associated with great | conversion into useful forms, and for this reason 
disasters, and instanced the loss of the Titanic, |the study of the structure of ingots had a great 


the Great War and the General Strike as examples. 
The great advances that had been made in broad- 
casting tended to over-shadow such items of 
progress as communication between ship and shore 
and between various parts of the Empire, and no 
less the improvements that had been made in the 
underground telephone cable system. 


WetLpine or [RON AND STEEL. 


At the suggestion of the Department of Scientific 
and Industrial Research, the Council of the Iron 
and Steel Institute, with the co-operation of other 
scientific societies and technical institutions, has 
decided to organise a symposium on the welding of 
iron and steel. The symposium will be held in the 
lecture theatre of the Institution of Civil Engineers, 
Great George-street, London, 8.W.1, on May 2 and 3, 
1935, in conjunction with the annual meeting of 
the [ron and Steel Institute, which will commence 
on May |. The societies who have agreed to give 
their complete co-operation to the proposal com- 
prise: The Institutions of Civil, Mechanical, Elec- 
trical, Automobile, Structural, and Welding Engi- 
neers, the Institution of Naval Architects, the Insti- 
tute of Marine Engineers, the Institution of Engi- 
neers and Shipbuilders in Scotland, the North-East 
Coast Institution of Engineers and Shipbuilders, 
the British Iron and Steel Federation, and the British 
Steelwork Association. The general objects of the 
symposium will be to review the position of welding 
in all its industrial aspects, both in Great Britain 
and in other countries, to obtain knowledge of the 
problems encountered in welding, to reveal what 
research work has been or is being undertaken, and 
to consider the advisability of taking steps to 
co-ordinate research work and to stimulate and 
guide future research, possibly with a view to 
formulating a national scheme. A committee, 
appointed by the Council of the Iron and Steel 
Institute to make arrangements for organising the 
symposium and to collaborate with representatives 
from the participating societies, comprises Sir Harold 


| 


industrial importance. Of all alloys, steel was by 
far the most widely used, and it was natural that 
the most extensive study of ingots yet undertaken 


| should be that conducted by the Committee on the 


| octahedron. 


|the principle of 





Heterogeneity of Steel Ingots, which had been 
at work in this country for the past 10 years. 
When a metal or alloy was allowed to solidify 
in a mould, crystals grew from the wall of the 
mould into the mass of the liquid. In iron and 
steel, which crystallised in the cubic system, these 
crystals grew so that one axis, that parallel to the 
edge of the cube, was perpendicular to the wall, 
and each rod soon branched in two directions at 
right angles, forming a tree-like structure or dendrite. 
Each branch was terminated by the faces of the 
The central skeleton of the crystal 
was purer than the average of the liquid and in steel 
the central cores of the crystals were of compara- 
tively pure iron; as solidification proceeded the 
proportions of carbon and phosphorus increased, 
being greatest in the parts which were last to solidify 
Steel, however, contained other impurities, which 
behaved in a different way. Sulphur was found 
mainly as a complex of iron and manganese sul- 
phides and oxides, which formed “ oily ” drops 
suspended in the liquid metal. As the dendrites 
of iron grew, these drops were pushed before the 
points, and were at last trapped in those parts 
which were the last to solidify. It thus happened 
that sulphur segregated in the same regions as 
carbon and phosphorus, although by a different 
mechanism. This was convenient, as, by means 0! 
a sulphur print, it was possible to ascertain how 
far a steel ingot deviated from complete homo 
geneity. One of the largest, if not the largest, 
sulphur print made on a single sheet of photographi: 
paper was that carried out by the Heterogeneity 
Committee on a longitudinal section of a 37-ton ste 
ingot. The services of eight men had been requir 
to hold the sheet over the section and press it dow! 
on the surface. By using appropriate reagents. 
‘sulphur printing” could > 
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applied to ingots of other metals and to other 
segregating elements. At the National Physical 
Laboratory, prints 
bismuth in copper had been made. Steel also 
contained particles of slag, composed of oxides 
and silicates. These could be isolated by dissolving 
the steel in a solution of pure iodine in dried methyl 
alcohol in an atmosphere of nitrogen. The total 
oxygen present in a sample of steel was determined 
by melting it in a graphite crucible in a high 
vacuum and analysing the gases produced. 

The first metallic crystal structure examined, 
125 years ago, was that of meteorites. These natural 
alloys of iron and nickel were composed of crystals 
of two constituents, kamacite and taenite, and of 
an intimate mixture of the two, plessite. The 
octahedral planes of the taenite differed very 
little in spacing from the dodecahedral planes of 
the kamacite, and it was consequently found that 
the crystals in a meteorite were so oriented that 
those planes coincided. This gave rise to a peculiar 
geometrical pattern: the so-called Widmanstatten 
pattern, which was to be found in many alloys, 
ferrous and non-ferrous, that had undergone similar 
changes on cooling. Pearlite had a lamellar 
structure, but the changes of volume which occurred 
in its formation distorted it so much that the 
orientation was not easily made out. Colonel N. T. 
Belaiew had maintained that it must represent a 
Widmanstitten pattern on a small scale, but it 
was unusual in that only one set of lamelle could, 
as a rule, be observed. Belaiew, however, had 
detected a few cases of actual intersection of 
lamelle confirming his view. 

The formation of a Widmanstiitten structure in 
steels on a minute scale was seen in a most interesting 
manner when steel was hardened by quenching. 
Martensite, the main constituent of hardened steel, 
formed needles (really sections through thin plates) 
and these were again parallel with the octahedral 
planes of the parent austenite. X-ray evidence had 
shown that in fully-hardened steel the martensite 
was not strictly cubic but tetragonal. The face- 
centred cubic cell of austenite could be equally 
well represented by a tetragonal cell having the 
axial ratio 4/2; 1. By means of a model, it could 
be shown that this cell was easily deformed, first 
into the tetragonal cell of martensite, and then into 
the cubic cell of ferrite. In so doing, a movement 
of the carbon atoms, originally held in the central] 
cavity of the austenite cubes, took place in such a 
way that each carbon atom came near to the 
position in which it could form a molecule of 
cementite Fe,C. The interesting feature of the 
change was that regions of the crystal transformed 
suddenly, so that each new crystal made its appear- 
ance fully formed and did not increase in size with 
time. This was well illustrated by a film (which 
was exhibited at the meeting) made in the laboratory 
of Professor Hanemann, at Berlin. By quenching 
steel, not in cold water, but in a bath at 100 deg. C., 
it retained its austenitic condition, and in that 
state could be polished and etched to show the 
boundaries of the crystals. If now allowed to 
cool slightly, it was transformed into martensite 
and each crystal was seen to flash out suddenly, 
becoming visible owing to the fact that the trans- 
formation involved an increase of volume, so that 
the new crystals stood in relief on the surface. 

The Widmanstatten structure also presented 
itself, although in a less obvious form, in the process 
of age-hardening of alloys. It so happened, 
however, that the light alloys of aluminium, in 
which the effect was first observed, did not lend 
themselves well to examination under high powers 
by means of the microscope, and the X-ray evidence 
was not yet quite definite. Otherwise it might be 
expected that the precipitation would follow the 
Same lines, on a minute scale, as had been observed 
on a larger scale in the Widmanstitten figures. 
This had been tested for a number of other age- 
hardening alloys. A convenient alloy to study 
was copper containing 2-5 per cent. of beryllium. 
In the quenched state, this was relatively soft, 
having a Brinell hardness of about 100, but by 
gentie heating to bring about precipitation, the 
hardness could be raised to nearly 500, a greater 





indicating the presence of 
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resolved under the microscope a lattice pattern 
suggestive of the ghost of a Widmanstitten pattern 
could be seen in the background after etching. 


particles, probably on the octahedral planes of the 
copper crystals. 








LITERATURE. 
—_—-—— 
L’ Electron Magnétique (Théorie de Dirac). By Lovts 
DE Broeue. Paris: Hermann et Cie. [Price 
100 francs.] 


TxE author of this treatise, Professor Broglie, one 
of the Professors at the University of the Sorbonne, 
is one who has attained eminence as a teacher and 
investigator and few possess a more intimate know- 
ledge of Dirac’s theories. In this volume, he 
has provided us with an admirable exposition of 
various aspects of Dirac’s theories, together with an 
excellent study of their utility in the interpretation 
of experimental facts. Nevertheless, one misses, and 
feels that Professor Broglie’s students may also 
miss, as part of the treatment of the subject, that 
somewhat academic grounding in fundamental 
conceptions which the more orthodox text-books 
attempt to provide, and which impart a unity and 
continuity to the development of these theories, by 
providing them with something in the nature of a 
philosophical background, as well as a habit of care- 
ful definition. 

This volume is divided into three principal 

sections. The first deals with the successes and 
failures of quantum theories and of the primitive 
mechanics of wave motion. Special attention is 
given to the spectrum of the hydrogen atom, the 
theories of Bohr and Sommerfield and the energy 
quantities of elliptical orbits. In considering abstract 
ideas on the optical spectra of doublets and their 
interpretation, the author develops the subject 
from the well-known formula of Rydberg, with an 
interpretation of the scheme of Rydberg-Rytz of 
Bohr’s theory. Professor Broglie surveys an ex- 
tensive field in the chapter dealing with the spectra 
of X-rays, a detailed account being given of recent 
interpretations of Moseley’s law and Sommerfield’s 
theory. This section concludes with a study of the 
magnetic anomalies of the rotating electron, a 
résumé of the principles of the mechanics of wave 
motion, together with some consideration of the 
relativity form of wave mechanics as a function of 
the wave. In the development of some of the 
theories, the author shows a catholicity of mind 
rarely to be found in those who write on the more 
recent activities in physical science. The second 
section is devoted to a logical discussion of the 
general principles of Dirac’s theory of the magnetic 
and rotating electrons. The experiments and theory 
of Pauli are dealt with, as also are some aspects of 
the insufficiency of Pauli’s theories. A lucid explana- 
tion is given of relativity in variation, and the electro- 
magnetic invariance of Dirac’s equations and which 
leads to 1 comprehensive survey of expressions of 
density and current of probability, the intrinsic 
magnetism of the electron, the density of the 
magnetic moment, matrices and first integrals in 
the theory of Dirac and the moment of intrinsic 
rotation of the electron. The third section of the 
volume consists of a criticism of the applications of 
Dirac’s theories, in which the author deals in a 
classic manner with deductions from Lande’s for- 
mula, the intrinsic and orbital moment, the tremor 
of Schroedinger, the more restrictive form of the 
relations of uncertainty, concluding with a short 
statement on the possibility of re-establishing, in 
the new system of mechanics, the symmetry between 
space and time. 
Messrs. Hermann are to be congratulated on the 
wisdom and courage shown in the publishing of this 
treatise. It is a work of true scholarship, soundly 
reasoned, but is by no means easy reading. 





First-Year Building Mathematics. By R. C. Smiru, 
London: Sir Isaac Pitman and Sons. [Price 3s. 6d. 
net.] 

Tue principles of mathematics can be taught in 
several ways but if the problems that arise in any 





effec t than was found in any other non-ferrous alloy. 
Before the particles became sufficiently large to be 


these principles many of the terrors of pure mathe- 


particular trade or profession are used to illustrate 


This was undoubtedly due to precipitation of 


on more secure and familiar ground. In this little 
book on the mathematics of building, the author 
has gone to considerable trouble to show how the 
various processes can be simplified and also to give 
clear guidance as to the degree of accuracy desirable 
in the solution of given problems. His teaching 
experience has undoubtedly influenced the manner 
of setting out the main points, for he shows full 
appreciation of the fact that in such an elementary 
book practically nothing should be taken for granted 
as understood by the reader, and thereby he has 
produced an excellently clear and complete explana- 
tion of the subject. 

The chapter on trigonometry leads on with delight- 
ful ease from a simple analysis of the theory to the 
practical application to this branch of mathematics 
to building problems—perhaps a few additional 
problems in this section would have been an improve- 
ment. Logarithms are well explained and _ illus- 
trated by plenty of examples, but here, in passing, 
one wonders just how many students would guess 
that 1=— 10° without a fuller explanation of 
the underlying laws of indices. This is, however, 
a minor point. The book should prove valuable 
to the teacher as well as the student by reason of 
the method of exposition and the wide range of 
problems given at the end of each chapter. 





A.S.T.M. Standards, 1933. American Society for 
Testing Materials, Philadelphia, Pa., Published by 
the Society. [Two volumes. 7-50 dols. each, or 
14-00 dols. for both parts.] 

ON various occasions we have referred to the good 

work being done by the American Society for 

Testing Materials in the matter of drawing up and 

publishing standard specifications. Every third 

year the Society issues volumes containing all the 
standards adopted at that particular date. Addi- 
tions are made between such triennial periods, 
but this is got over by the issue each year of all the 
new specifications agreed to during the previous 
twelve months. The system works very well. 
Having all the standards brought together, in 
handy-sized volumes, greatly facilitates easy refer- 
ence and prevents loss of time through mislaying 
any of them, as might be the case if they were only 
kept as separate pamphlets. The 1933 volumes are 
two in number, separately dealing with metals and 
non-metallic materials. It would be out of place 
here to attempt any critical examination of indi- 
vidual specifications, but it is necessary to indicate 
that they represent the standards of American 
requirements and are not adopted until they have 
been submitted to the criticism of all interested 
parties in the United States. They contain a great 
amount of information, which will prove of value 
to all who are concerned with the exact needs of 
particular industries in other parts of the world. 

In each volume there is a contents list, enabling 

any specification to be found immediately. The 

need for this will be evident when it is stated that 
the issue contains no less than 466 specifications. 

The volume on metals contains 185, of which 11 are 

general, 104 deal specifically with ferrous metals, 

and 70 with non-ferrous metals. The part covering 
non-metallic materials includes 60 relating to 
cement, lime, gypsum, concrete and lime products, 
while the rest cover requirements in connection 
with all such miscellaneous substances as coal, 
timber, paints, petroleum, &c. These volumes will 
be welcomed as a very valuable addition to 
practically useful knowledge, of reliable authority. 


Cross-Channel and Coastal Paddle Steamers. By F. 


Burrr. London: R. Tilling. [Price 15s. net.] 

A Hundred Years of Towage. History of William Watkins, 
Limited, 1833-1933. By F. C. Bowen. Gravesend : 
Gravesend and Dartford Reporter. 

TxHESE two books, in no sense technical treatises, 
contain many interesting records of two or three 
special types of steam vessels; cross-channel 
steamers, coastal steamers, excursion steamers, and 
steam tugs. Cross-channel vessels, as a rule, are 
remarkable for their high speed in relation to their 
size, excursion steamers are usually of shallow 
draught, and in both classes much skill has been 
shown in combining strength with lightness. Tugs, 





on the other hand, are built for the roughest usage, 
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and for making long voyages in any weather, and,| ment which is, perhaps, uncommon, but to be| terminal to Barrow. It was then passed through a 


for their size, are powerfully engined. 

Cross-channel communication was first definitely 
established when David Napier placed the little 
Rob Roy on the Dover to Calais run. Her immediate 
successors were the Post Office steam packets, but 
soon all round our coasts companies were experi- 
menting with similar craft. It is said that in 1825 
no fewer than forty-five steamship companies 
were formed in London alone. It is with the 
paddle-wheel vessels of some of these companies 
that Mr. Burtt is concerned in his book. Intro- 
ducing his review with a short sketch of the early 
history of the steamboat, he turns to the activities 
of the General Steam Navigation Company, the 
Dundee, Perth and London Shipping Company, 
the City of Dublin Steam Packet Company &c., and 
in some thirty short chapters gives brief notices 
of the building, the services and the fate of several 
hundred vessels. There are 90 illustrations and 
among these will be found photographs of the 
Castalia, the Calais-Douvres and the Bessemer, 
each a bold, if unsuccessful, experiment. Tables of 
dimensions and particulars of machinery are given 
in some cases but, unfortunately, Mr. Burtt has 
made no effort to trace the development of the 
paddle-wheel vessel stage by stage. Some of the 
finest performances of such vessels of last century 
were those made on the run from Holyhead to 
Ireland. This service started in 1822. In 1837 
the Admiralty took over the Post Office packets and, 
ten years later, built the four fine vessels Banshee, 
Caradoc, Llewellyn and St. Columba, For the same 
run later on the City of Dublin Company built the 
Leinster, Ulster, Connaught and Munster, which 
for thirty-six years, 1860-1896, maintained the 
service until replaced by twin-screw ships. Of the 
Leinster and her sisters Sir William White said 
they “stood far above all other cross-channel 
steamers in size and speed.” Scores of the vessels 
referred to by Mr. Burtt were employed on un- 
expected work during the war and they proved 
most useful auxiliaries to the fleet. 

While Mr. Burtt has delved into the records of 
many companies, Mr. Bowen, who has several 
excellent books to his credit, has here made a close 
study of one, and that a company almost entirely 
concerned with tugs. Beginning in 1833 with 
the little wooden paddler Monarch, the firm of 
William Watkins built up a fine fleet of tugs and 
an equally fine reputation in the shipping world. 
With their headquarters in London, they sent their 
tugs into many waters and one of their finest 
achievements was that of 1875, when a Watkins’ 
tug brought home the broken down Union liner 
Syria from St. Helena, Those were the days when 
tugs waited about the chops of the Channel for home- 
ward bound clippers and one of the best of the 
chapters in his book is that entitled by Mr. Bowen 
“The Business of Seeking,” a romantic job which 
has gone for ever with the disappearance of sail, 
Watkins’ tugs have shepherded thousands of vessels 
into the London docks, they have assisted at the 
launch of such vessels as the Great Eastern and 
H.M.S. Thunderer, they have been used as salvage 
vessels, cable-laying ships, tenders to foreign men- 
of-war, as passenger steamers and yachts and even 
for accompanying channel swimmers. Their story 
recalls many incidents in that never-ending romance 
of the sea which appeals to us all. 


Vechanics and Applied Heat. By 8. H. Moorrteip and 
H. H. WinsTran tery London: Edward Arnold and 
Company Price 5s. net 

THe covering of two or more subjects with one text- 
book is by no means wicommon in modern times, 
particularly in elementary subjects of applied 
science, and is something of a boon to the average 
student, to whom the most advantageous outlay of 
rather slender means is all-important. The part- 
time teacher is often confronted with the problem 
of either recommending an inexpensive textbook, 
which may be almost useless, or a good one, which 
will most likely not be procured. Thus, he should 
welcome the introduction of this comparatively 
cheap and interesting attempt to cover the essential 
elements and principles of these two fundamental 
subjects in engineering. 


The work is characterised by a brevity of treat-' carried by special land lines via the London control | After referring to t 





expected at the price; yet it contains the basic | 
principles of the subjects covered, and in this| 
respect the authors have succeeded in their object. | 
While the descriptive material is concise, pictorial | 
representations are amply provided and are clear | 
and understandable, well within the capabilities 
of the average elementary student. Each chapter 
is concluded with a copious supply of examples 
bearing upon the subject discussed, and carefully 
graded to suit the needs of the student as far as 
possible. ° 

It is a book to be recommended, and will most 
certainly find favour in the near future. The} 
printing and general arrangement are of the usual | 
high standard associated with the well-known 
publishers. We may conclude by stating that it is| 
intended to add a further section on electrotechnics, | 
when the price will be 6s. net. 


Manufacture of Seamless Tubes, Ferrous and Non-Ferrous. | 
By Grtpert Evans. London: H. F. and G. Witherby 
[Price 40s. net.] 

Wuat may be called the metallo-mechanical pro- 
cesses involved in seamless tube manufacture have 
not, so far, formed the subject of a comprehensive | 
treatise as recalled in a short preface to the book 
whose title we give above. The lacuna is filled most | 
adequately by the author, Mr. Gilbert Evans, an 
experienced specialist, who contributed to our 
colums several articles on the subject (see Enery- 
EERING, vol. cxxxvii, pages 30, 87 and 137). The 
genesis of this comparatively modern departure in 
the manufacture of tubes is given in the opening | 
chapter, from which it is evidenced that Messrs. 
Mannesmann were the pioneers of the seamless tube 
trade; they were the first to take out patents 
describing workable machines for the purpose. Other 
engineers displayed activity in the same field, and | 
the share they took in promoting seamless tube | 
manufacture, starting from solid billets, from a} 
hollow metal shell solidified from the liquid state | 
under the action of a plunger, or from a billet pierced | 
hot under a hydraulic press, is duly recorded and 
described, together with the rolling and reducing 
operations. The machines used, and the finishing of 
the tubes by hot and cold drawing are also referred 
to in detail. The illustrated data enable the 
reader to follow in regular sequence all the various 
operations from the material in the rough, to the 
finished tube, and, as the title implies, the book 
deals both with ferrous and non-ferrous seamless 
tube manufacture. It will be found greatly useful | 
by both manufacturers and users; it is most 
carefully got up, clearly printed and illustrated. 








THE LAUNCH OF THE ORIENT 
LINER * ORION.” 


rue launch of the 24,000-ton liner Orion, which was 
successfully performed at the yard of the builders, | 
Messrs. Vickers-Armstrongs Limited, Barrow-in-Fur- 
ness, on Friday, December 7, was of particular interest 
in that it was carried out by H.R.H. the Duke of 
Gloucester, from Brisbane, Australia. As our readers 
will be aware, the ceremony was broadcast in both 
this country and in Australia and New Zealand, and 
a special tribute is due to both the British Broad- 
casting Corporation and to the officials of the General 
Post Office for the perfection of the arrangements 
relating to both the broadcasting and the launch. The 
ceremony was commenced by Commander Sir Charles 
Craven, whose short address from the launching plat- 
form was relayed by land lines to the radio control 
terminal in London, and thence to the Post Office 
wireless station at Rugby. From there it was trans- 
mitted to Australia and received at La Perouse, near 
Sydney. A further land line system via a control | 
terminal at Sydney carried the address to Brisbane, 
where it was heard by His Royal Highness. After 
Commander Craven had finished speaking, the safety | 
switch was closed, and the remainder of the ceremony 
up to the actual release of the ship was effected by | 
wireless from Australia. After Sir Alan G. Anderson, | 
the chairman of the Orient Steam Navigation Company, 
Limited, for whom the ship is being built, had given 
a few particulars of the vessel, the Duke of Gloucester 
named the vessel and immediately operated a switch 
which closed a circuit transmitting a constant-frequency 
note by Iand line via Sydney to the Pennant Hills 
wireless transmitting station, whence it was picked up 
by the Baldock receiving station in Hertfordshire, and | 


system of relays which operated the mechanism for 
releasing the vessel. The whole ceremony was per- 
formed to an accurate time schedule and passed off 
without a hitch, the vessel entering the water at the 
precise moment intended. 

The vessel is being built for the Orient Line’s mail 
service to Australia, and her design is based on the 
experience gained on service of the five Orient liners 
built during the past ten years. Although she will be 
somewhat larger than the Orontes class, having a 
gross tonnage of 24,000 instead of 20,000, and a beam 
of 82 ft. instead of 75 ft., she will carry fewer passengers, 
the cabins as a whole being more roomy, and th: 
third-class being replaced by tourist class. There will 
be accommodation for 486 first-class passengers, the 
great majority being accommodated in one- or two- 
berth cabins, with a few three-berth cabins for families. 
Many of the cabins will have inter-communicating 
doors, and the number of special staterooms with 
private bathrooms has been substantially increased. 
All the first-class cabins will be provided with bed- 
steads. Special consideration has been given to the 
requirements of children. A separate dining room is 
provided for them in the first-class accommodation, 
and in both classes they have a special playroom and 
a deck. The tourist class provides accommodation for 
653 passengers in one-, two-, three-, and four-berth 
cabins, many of them again being inter-communicating. 
Hot and cold water will be laid on to all first-class 
cabins, and all tourist cabins will be provided with 
cold running water. The large boat-deck, characterist i: 
of other Orient liners, has been retained and extended, 
a space of 200 ft. by 82 ft. being available for sports 
and games, unbroken except for the funnel uptake and 
engine hatch. ‘ C”’ deck will be continued right aft 
to give another deck for the tourist-class passengers, 
and there will be two open-air swimming baths, so 
arranged that when the ship is cruising they can be 
thrown into one large “‘ Lido.”” Lifts will be fitted in both 
classes, and the shops will be in a more prominent 
position than in former vessels. The ventilation 
throughout will receive particular consideration, and 
both the temperature and humidity of the air in the 
first-class dining saloon will be controlled. 

The general lines of the vessel follow those of her 
predecessors, but she will have only one funnel and 
one mast. She will also be higher-powered to give a 
speed of about 21} knots. The engines will be of the 
high-pressure single-reduction geared type coupled to 
two screws, and designed to develop 24,000 h.p. The 
majority of the auxiliary machinery will be electrically 
driven, and the generator plant will be sufficiently large 
to meet all requirements in this direction, together with 
the lighting and heating of the accommodation. Special 
gas-tight chambers are being arranged for the carriage 
of chilled meat. All the latest precautions will be 
taken to ensure the safety of passengers, the lifeboats 
being carried on the most modern type of gravity 
davit. The fire-fighting equipment includes a sprinkler 


| installation throughout the ship, an interesting feature 


being that this plant had been installed before the 
launch. The interior decorations have been entrusted 
to a single architect, Mr. Brian O’Rorke. It is anti- 
cipated that the vessel will make her first cruise on 
August 14 next, and that she will commence he. first 
Australian voyage on September 28. In his speech 
before the launch, Sir Alan Anderson stated that the 
ship would cost some 1,000,0001., and that she had 
given employment to some 5,000 men for a year. 

In a speech at the lunch following the launch, the 
Hon. Sir Herbert A. Lawrence mentioned that when 
the Orama was ordered from Messrs. Vickers-Armstrong 
in 1922, there were only 3,270 employees at Barrow, 
whereas to-day the number was nearly 11,000. He 
further stated that their position, taken as a whole, 
was considerably better than it had been at the corre 
sponding time of year for some years, but that, unfor- 
tunately, the work was not well distributed between 
the two main sections of engineering and shipbuilding. 
The request to build a cruiser, recently ordered, at 
Newcastle, would make the lack of balance more 
serious, but the people of Barrow could rest assured 
that everything possible would be done to meet the 
difficult situation. Continuing, he said that he con 
sidered it remarkable that the shipbuilding industry 


‘had been able to preserve its competitive keenness 


through the long period of depression. As regards th 
future, he announced that the company were persuade! 
that if they were to continue in a leading position 
builders of warships and merchant ships of the high 
class, it would not be advisable, at least for the present, 
to enter into competition for orders for the plainer an 
smaller type of vessel in which other yards had speci# 
ised for many years. He concluded his speech by « 
reference to the modernisation of the plant which had 
been carried out at Barrow, and other of the company * 
works. The toast of ‘“ The Builders ” was proposed by 
Mr. I. C. Geddes, and replied to by Commander ( raver. 
he improvements incorporated 
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the Orion, the former speaker said that while nobody ,commodious premises were required, and recently a 
could foretell the most economic type of ship for the | building at Shelton, Stoke-on-Trent, was acquired 
\ustralian service, it was unfortunate that, at this|and altered to suit the Association’s requirements. 
moment, an artificial limit was enforced by the lack of | The building is near the centre of the city and within 
dry-docking facilities in Australian waters. Com-|easy reach of the principal railway station at Stoke. 
mander Craven, in the course of his reply, referred | In recognition of Dr. Mellor’s long connection with 
to the recent opening of the Newcastle yard, where | the association as director of research and his dis- 
four ships for His Majesty’s Navy had just been com- tinguished services to the ceramic industries the new 
menced, and said that the people of Barrow would, in | headquarters have been named the ‘ Mellor Labora- 
their hearts, no doubt appreciate the necessity for this | tories.” The building was originally a private resi- 
step, although it would result in the Barrow berths | dence, and at a later period had been used as a school. 
being empty in July, in the absence of new orders. | It contains 12 fair-sized rooms, eight of which have 
He had, however, confidence in the future, although | been fitted up as laboratories. On the ground floor 
times immediately ahead might be somewhat difficult. | are situated the main office, the board room, 
\ photograph of the vessel leaving the slips is repro- | director’s office, and one large and two smaller labora- 
duced in the figure above. tories. The “ big laboratory,” as it is termed, is a 
room measuring 30 ft. by 20 ft., which contains testing 
apparatus. This includes a 50-tons capacity Avery 








THE MELLOR REFRACTORIES | 'niversal testing machine for the determination of 
LABORATORIES STOKE-ON-TRENT. the crushing, tensile, and transverse strengths of 


Pe : materials at room temperature. It is fitted with an 
\LTHOUGH the British Refractories Research Asso- | autographic recorder and a load-maintenance device, 


ciation was established, in 1920, as an association 
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and in the determination of the crushing strength of | 
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furnaces and gas producers. It has been definitely 
established that iron present in the refractory in the 
form of Fe,O, or Fe,O, causes carbon deposition and 
disintegration of the brick at relatively low tempera- 
tures.* In the two smaller laboratories on the ground 
floor are to be found Hirsch electric furnaces for the 
determination of the refractoriness and refractoriness- 
under-load of materials. In these rooms research on 
jointing and patching cements is also in progress. 

The remaining five laboratories are on the first 

floor. These comprise a chemical laboratory, a balance 
room, a petrological laboratory, in which both macro- 
and microscopic examinations of refractory materials 
are carried out, and rooms in which work on the 
effect of alkalis on refractory materials at high tem- 
peratures, experiments on the texture of non-plastic 
mixtures such as silica and sillimanite, determinations 
of the permeability of refractory materials to gases at 
room temperatures and up to 850 deg. C., and investi- 
gations on the flow of water through plastic clay, are 
in progress. The difficulty of controlling the moisture 
content of plastic clay while passing water through 
it has been overcome by placing a disc of the clay 
between two porous pistons and subjecting it to 
pressure. The moisture content under these conditions 
|is dependent on the pressure applied, and is conse- 
| quently variable, thus enabling the resistance of the 
clay to water-flow to be determined at various moisture 
contents. The apparatus, we were informed, is in its 
initial stages, and the preliminary results already 
obtained indicate that valuable further information 
may be expected. 

An important consideration, which no doubt great!) 
influenced the cor acil of the association in their final 
decision regarding the new premises, is the fact that 
the extensive grounds surrounding the Mellor Labora- 
tories afford ample facilities for future extensions to 
the buildings. There are already a number of out- 
buildings, and one of these is being used to accommo- 

| date the gas furnaces and air-blower, while another 
has been fitted up as a grinding shop and tool shed. 
In the furnace room are a Brayshaw furnace which 
can safely be worked up to temperatures of about 
1,500 deg. C., a large-size Fletcher—Russell furnace 
| capable of holding a number of full-sized bricks and 
| firing up to 1,100 deg. C., a slag-erosion furnace, and a 
furnace for temperatures up to 1,600 deg. C. All the 
| furnaces are fired by town gas, used in a number of 
| cases in conjunction with compressed air. In the 
furnace built for the study of slag erosion, powdered 
slag is fed in along with the air blast and made to 
impinge at an angle of 45 deg. on the hot sample of 
| brick, which is in a vertical position. The furnace 
| for temperatures up to 1,600 deg. C. is used for general 
| purposes, but may also be employed to investigate 
| slag attack at high temperatures. It has a double 
chamber, the products of combustion from the hot 
chamber heating up a second chamber to about 
1,200 deg. C. The whole of this furnace, except the 
| top, is insulated with 44-in. insulating bricks. 

The official inauguration of the Mellor Laboratories 
took place on December 5, when after an inspection 
of the premises, the visitors were entertained to lunch 
at the North Stafford Hotel, Stoke-on-Trent. The 
chair was taken by Lieut.-Colonel C. W. Thomas, the 
chairman, from its inception, of the British Refractories 





fostered by the Department of Scientific and Industrial 
Research, the need for conducting research work into 
the manufacture and behaviour in service of refractory 
materials had been felt for some considerable time prior 
to that date. The first concrete proposals regarding 
scientific investigation of refractories were made 
it a conference of interested parties, called together 
following upon earlier conversations between Lieut.- 
Colonel C. W. Thomas and Dr. J. W. Mellor, F.R.S., 

| held at the North Stafford Hotel, Stoke-on-Trent, 

January 4, 1909. There were present at that 

eting representatives of the Institution of Gas 
Engineers, of the iron and steel industry, and of 
manufacturers of refractories, and a few prominent 
n in some other industries. The Institution of Gas 
Engineers was the first body to take action, and in 
1909, largely as the result of the work of Mr. F. J. 


the 


Bywater, the Refractory Materials Joint Research 
Committee was set up, which, as is well known, has 
functioned actively ever since and is now working in 


collaboration with the Association. The gaps 
e\isting in our knowledge concerning refractories were 
ight out during the war, and further attention was 


drawn to the whole subject by a symposium on refrac- 
te materials organised by the Faraday Society in 
March, 1917, Thus, little by little, evidence was 


accumulating regarding the need for a central research 
organisation, and soon after the return of peace—on 
April 14, 1920, to be precise—the British Refractories 


specimens the rate at which the load is applied can be | Research Association, who in the oe of ae — 
varied from $ ton to 10 tons per minute, and can be | 8*V° ® detailed account of the formation and subse- 
controlled within narrow limits. The machine has | ques development of the Association, es _ of 
been slightly modified, so that the transverse strength | which we have ted I the first paragraph of the 
of bars of refractory materials having a minimum cross- | Present article. Colonel Thomas — the meeting 
section of 2 in. square and a span of 7 in. can be| that the apparatus employed in the laboratories had 


accurately determined. 


9-in. by 4-in. face. Investigations are also in progress 
modifications in order to determine the moduli of | 
elasticity of test-pieces. An Izod impact-testing | 
machine having a capacity of 4 ft.-lb. is also housed | 
in this laboratory. Further equipment includes 
apparatus for measuring the transverse strength of | 
specimens measuring | in. by 1 in. by 9 in. from room | 
temperature up to 1,000 deg. C., the modulus of 
elasticity up to 1,000 deg. C., and the pyroplastic 
deformation of refractory material. 

At one end of the big laboratory has been installed 
an experimental drying plant. This is capable of 
drying clay blocks and shapes up to about 18-in. cube 
and | ewt. in weight under accurately controlled 
conditions of temperature and humidity for indefinite 
periods. An automatic weighing mechanism records 
the rate of drying. A number of investigations have 
already been completed with this apparatus; for | 
example, it has been shown that the cracking of the 
bottoms of fire-clay trays or ‘“‘ saggars ’’ during drying | 











Research Association was born. 
For the first fourteen years of its existence the | 
lation was housed in buildings erected in the | 


ass 


is often due to uneven drying. Furthermore, data | 
on the safe rates of drying blocks of clay have been | 
obtained. Also installed in the big laboratory is} 


grounds of the North Staffordshire Technical College, | apparatus for the determination of the effect of carbon 


St 


on-Trent. As the work grew, however, more | 


monoxide on refractory materials employed in blast 





to extend the usefulness of the machine by suitable | 


The transverse strength of| largely been built, and the basic methods of testing 


full-sized bricks can also be readily ascertained on the | 


evolved by the research staff of the Association. 
Turning to research, he said that there ought to be no 
need to emphasise the paramount importance of this ; 
practically every heat-using industry was dependent 
on refractories. Many of the industries concerned, 
however, did not appear to realise the value of research, 
and he hoped that one of the results of the visit would 
be to interest those users of refractories who did not 
at present participate in the activities of the Associa- 
tion. Sir Kenneth Lee, a member of the Advisory 
Council of the Department of Scientific and Industrial 
Research, who also spoke at the lunch, stated that up 
till 1932 the total annual expenditure of the Association 
was between 4,0001. and 5,0001. Since that date a 
larger measure of support had been forthcoming from 
industry, and the Association’s present income was in 
the neighbourhood of 7,000/. In order to carry out 
research thoroughly, however, an income of between 
10,0001. and 12,0001. was necessary. It should be 
remembered that the work the Association was doing 
helped to cut down costs of production in heat-using 
industries, and thus increased contributions to the 
Association’s funds constituted a most profitable invest- 
ment. He hoped that the income of the Association 
would rise to the 10,000/-12,000/. level in the very 
near future. 


* See ENGINEERING, vol. cxxxvii, page 664 (1934). 
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THE CHARACTERISTICS AND PER- 
FORMANCE OF OIL ENGINES OF 
LANOVA DESIGN. 

By 8. J. Davies, Ph.D., M.Sc., M.1.Mech.E. 
(Concluded from page 600.) 


SIMILAR tests to these were carried out on engine B, 
which is a four-cylinder engine, also of the robust 
construction suited to heavy duty at moderate speeds. 
In this case, the cylinder bore is 120 mm. (4-72 in.) 
and the stroke of the piston is 180 mm. (7.09 in.), the 
normal running speed being about 1,300 r.p.m. The 
conditions during the tests were similar, in every way, 
to those of engine A. The observations were also 
carried out in the same manner; in addition to those 
made with engine A, however, samples of the exhaust 
analysed directly by means of an Orsat 
From these analyses, further interesting 


gases were 
apparatus. 





ENGINEERING 


invisible exhaust ; in the test at 800 r.p.m., showing a 
B.M.E.P. of 107-2 lb. per square inch, the exhaust was 
slightly black. The specific consumptions are very 
slightly higher with this engine, but lie below 0-45 Ib. 
per brake horse-power hour for all B.M.E.P. from 
50 Ib. to 100 Ib. per square inch, the best values lying, 
as with engine A, between 0-4 Ib. and 0-42 Ib. per 
brake horse-power hour. 

Considering the curves of Fig. 6, in which total 
Fig.5. FOUR oP CVLINDER ENGINE. S2OmM. x IBOMM. 


hs: jm a 


——-@-=< B00 R. P. M. | 
—»>— 100 | 
" G-—-1200 - } | 
» H-—--400 + 


7, A we J TT 









Series 


. -Lb. per B.ELP. Hour 
—T 








evidence can be deduced regarding, on the one hand, | Bar. 28: 1In. | 
the volumetric or charging efficiency of the design and, 
on the other hand, the utilisation of the air in the ~~ a 4 } a a 
processes of combustion. Four series of tests were oe q | 
made at speeds of 800, 1,000, 1,200 and 1,400 r.p.m., z “S. |_s| 
= s 
respectively. ‘Table II gives the data relating to the . - 
general characteristics of the engine, as observed and oe i oy » -- 
calculated from the tests, while Table III includes the 0 0 20 30 40 50 60 70 80 90 100 0 
data concerning the analyses of the exhaust gases and (4643.0.) B.M.E.P. “ENGINEERING ~ 
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nVEP Fuel Fuel Exhaust 
lest » Ib : > Ib ib. per Tempera 
N R.P.M per BHI per BHP ture, 
}. in hour per hout deg 
' 

Kk 1 7S 1-78 2-4 4-2 1-770 
Mine 15°7 a-O “-1 o-76l 
‘ Si4 za-4 14°5 8-0 0-551 

‘ a10 41-1 1-8 10-0 0-483 212 

) 203 3°7 27:1 12-0 0-443 257 

ti 813 66-3 3-8 14-4 0-427 320 

7 Sil &2:1 41-8 17-6 (0-422 70 

eI 810 4-6 48-1 20-6 0-429 473 

) Sik | 107-2 5-1 25-0 0-455 536 
Fil 1,000 4-7 +O Oo 1-640 
» 1,006 22-0 13-9 a1 0-582 

; 1.008 0-4 24-0 11-3 0-454 266 

i 1,003 55:1 4-8 14-5 0-418 347 

> 1,012 71-0 45-1 18-2 0-405 28 

a 1.011 a6-7 55-0 » : 0-406 27 
7 1,017 102 “5-4 27-3 0-417 
ao. 1.200 6 4-7 6 1-320 
: 1,212 10-8 7°8 0-723 

1,214 1¥-2 10-2 0-534 239 

4 1.200 5-0 15-3 0-427 302 

, 1,210 8 0-4 0-407 392 

6 | 1,208 65:4 | 27-0 0-413 510 

1,200 75 3 32-1 0-426 608 
Hl 1,410 ‘7 4 7:6 1-820 

3 1,412 23-7 Z1-¢ 12-0 0-571 253 

3 1,415 42-6 37-* 16-9 0-449 291 

4 1,409 5-1 48-7 20-9 0-428 s47 

> 1,408 “0-4 61-2 25-7 0-420 455 

6 1,414 a2-0 72-5 30-5 421 563 

7 L414 N-6 83-0 35°5 0-423 635 


also the calculated data from which the volumetels 
efficiency and the measure of the utilisation of the 
air are derived. On Fig. 5 curves of specific consump- 
tion are plotted on a base of B.M.E.P. The general form 
of these curves is similar to those of Fig. 3, but it is 
possible with this engine, at the speeds of the tests, 
to reach a B.M.E.P. of 100 Ib. per square inch with an 


“ENGINEERING 


Connections 





> 


~ 











.8. FOUR CYLINDER ENGINE./2Omm.x 18OmM. 
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indicated basis is that in series F, at 1,000 r.p.m 


where, with an indicated mean effective pressure oi 


123-5 lb. per square inch, the estimated consumptio1 
is 0-346 lb. per indicated horse-power hour. Thi 


value, for the reasons given in connection with Fig. 3, 


is very definitely a safe one. 

There is a further point in connection with the per 
formances of both these engines to which reference ha 
not yet been made. 
the mean reading of the barometer while these test 


were being carried out was only 28-1 in., compared 


Fig. 6. FOUR CYLINDER ENGINE. 120MM.x18Omm. 
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it is seen that the values of the mechanical losses, as 
estimated from the negative intercepts on the base 
line, are of the same order in this engine as for engine A. 
This is to be expected from the heavy working parts. 








The best specific consumption at full load on an 


NI aT] 
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cw .¢ & Ss > &6 6 7% 8@ 8 00 Nn 2 8S 4 15 6 17 8 9 2 21 
(4643.<¢.) O, ENGINEERING 
TABLE ITI. 
! ! | ! 
Swept | 
Air: Fuel Fuel, Air Weight | Volume Volume | 
Test COs oO + ue Ib, per | Ib. per R.P.M. Ib. per | Efficiency | Efficiency | ” 
No atio hour. hour. hour | N.T.P. (Corr.) 
h.T.P. | 
El 1-9 7:6 110 P 4-2 465 798 555 | 83-8 93-7 0-133 
2 2-9 16-4 72-6 6-1 443 806 560 79-1 88-5 0-205 
3 | 8-0 814 
4 5-0 13-5 42-5 10-0 425 810 563 75°5 84-4 0-345 
5 5-9 12-1 36-2 12-0 | 434 803 558 77-8 87-0 0-406 
6 7-1 10-4 30-2 14-4 435 813 565 78-4 87-7 0-471 
7 9-1 6-4 24-2 17-6 416 811 564 73°8 82-5 0-607 
8 10-8 4-0 20-5 20-6 423 810 563 75-2 84-1 0-716 
9 | 25-0 | 818 
| 
Fl 4-9 1,000 . 
2 +0 16-2 70-2 8-1 568 1,006 699 81-3 91-0 0-209 
; 11-3 1,008 
‘ o 12-3 36-1 14-5 524 1,003 697 75-1 84-0 0 407 
> 7:7 9-7 28-0 18-2 510 1,012 704 72-5 81-1 0-525 
6 2 7:3 23-6 | 22-3 526 1,011 704 74-7 83-6 0-622 
7 12-3 3-2 17-9 | 27-3 | 439 1,017 707 69-2 77-4 0-821 
G1 | 6-3 | 1,200 
2 7:8 1,212 
3 3-2 15-8 65-9 | 10-2 673 | 1/214 844 79-7 89-1 0-22 
4 5-2 13-3 40-8 15-3 | 625 |} 1,209 840 74-4 83-5 0-360 
, 20-4 1,210 
6 9-5 6-7 22-2 27-0 599 } 1,203 836 71-7 80-2 0-662 
7 11-9 3-8 18-4 32-1 | 591 1,209 840 70-3 78-6 0-799 
Hil . 7:6 1,410 
2 3-3 15-5 64-1 j 12-0 | 769 | 1,412 981 78-4 87-6 0-22 
3 ! 16-9 |} 1,415 
4 5-9 13-7 36-4 | 20-9 761 | 1,409 980 77-7 86-9 0-404 
| 5 7-5 9-5 28-8 | 25-7 741 1,408 979 75:7 84-7 0-51 
6 9-7 6-7 22-5 | 30-5 687 1,414 9383 69-9 78-2 O-¢ 
7 12-0 4-0 18-2 35-5 646 =—|_—séd: 414 983 65°7 73-6 0-808 
| 
fuel in pounds per hour is plotted on a base of B.M.E.P., ; with the normal barometer at sea level of 29-92 in 


As a result, the density of the air was only 0-938 of the 
standard density. So that if these tests had been 
carried out at sea level it is reasonable to expect t! 
the indicated mean effective pressure would have bee! 
better by 6 per cent. or so, giving an increase of ' 


Due to the altitude of Munich. 
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B.M.E.P. of 7 lb. per square inch. In other words, | higher temperature than the normal. The denomi- 
a clear exhaust can be expected at sea level with these | nator in the second case is thus corrected for the low 
two engines, A and B, up to values of the B.M.E.P. | barometer readings and partly for high room temper- 
of 105 Ib. and 107 lb. per square inch, respectively— | atures; it was taken as the weight of air at 13-8 lb. per 
an excellent performance with engines of robust | square inch—corresponding to a barometer reading of 
construction, and especially so when the low specitic | 28-1 in.—and a temperature of 60 deg. F. The values 
consumptions are borne in mind. | of the ‘‘ Volumetric Efficiency, corrected,” so obtained, 

The observed values of the CO, and O, contents in | should be those safely to be expected when testing 
the exhaust gases, together with relevant data concern- | the engine under standard conditions, since the tem- 
ing engine speed and fuel consumption, are given | perature change from 85 deg. F. to 60 deg. F. is not 
in certain of the columns of Table III for the four | taken into account in its effect on the numerator. 
series E, F, Gand H. From these data the values of | To obtain the actual values of the “ real’ volumetric 
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actually supplied to the engine is utilised in the com- 
bustion of the fuel. This value is obtained as follows : 
From the composition of the fuel, the weight of air 
theoretically necessary to burn completely 1 Ib. of 
fuel is calculated. When the weight of fuel supplied 
per hour is multiplied by this quantity, the weight 
of air actually utilised per hour in the combustion 
is obtained. The proportion of the supplied air to 
be so utilised is given, in the form of a fraction, as 9 
in the last column, It is seen that in Test No. F7 
the value of 7 is as high as 0-821; this may be expressed 








by saying that the fraction ais xppled = 122, 






























air-fuel ratio, air consumption in pounds per hour, ' efficiency to be expected under normal conditions, air used 0-821 
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Fig. 11. MAIN COMBUSTION CHAMBER 
(400 R.P.M)B.M.E.P. =84-4 LB.PER SQ.IN. 


Fig. 12. 








MAIN COMBUSTION CHAMBER. 
8.M.E.P. CONSTANT = 84-4 LB.PER SQ.IN. 
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fess ay “ENGINEERING” = Gens.) 300 R.P.M. 500 RPM. “eran” 
swept weight and volumetric efficiency were calculated, | ,,__ ; ay: 84 + 460 _ _,or that the percentage of excess air is as low as 
the last three columns in the Table giving the final theae values should be multipiied hy 60 + 460 =1-0485 | 59.0. ‘This is, for a high-speed engine, a very good 
data concerning the charging or volumetric efficiencies | to obtain the actual values of the “ conventional ”’ | result. 


volumetric efficiency—that referred to N.T.P. as 
base—under normal conditions, the multiplying factor 
before considering the actual results. There are 32+ 460 wwe hae “y 

‘wo ways in which volumetric efficiency is given: 60 + 460 — 0: 067, .. The voluns..0f °° Velen 
the first of these is given as “ Volumetric Efficiency, | metric Efficiency, corrected,” tabulated for the four 
\.T.P.,” while the second is “ Volumetric Efficiency, | series, are plotted in Fig. 7, on a base of B.M.E.P. The 
orrected.”” In both cases the actual air consumption | differences between the speeds in the various series 
in pounds per hour forms the numerator of the fraction, | were not sufficiently marked to give four distinct 
but the denominator has two quite different values. | curves, but the results all fall satisfactorily within a 
In the former, the denominator is the weight of air at | band which at its widest part—at full load at all 
l4-7 Ib. per square inch and 32 deg. F., thatis, at N.T.P., | 


id the utilisation of the air in this design. Some 
lurther explanation of this data is probably desirable 








| speeds—shows an overall range of 10 per cent. between 
to fill the swept volume; the values in the column | extreme speeds, and at light loads shows an overall 
siving volumetric efficiency, N.T.P., are thus those | difference of 4 per cent. The points show, as may be 
btained on the conventional basis. |expected, that the volumetric efficiency falls off with 
While this forms a satisfactory basis of comparison | increasing values of B.M.E.P. The values themselves 
‘or engines working under somewhat similar conditions, | are all of a high order, which corroborates what was 
4s they mostly do in this country, it appeared to be | said above, namely, that the relatively high values of 
unnecessarily unfavourable when applied to these he B.M.E.P. shown in the tests can only be obtained 
*ngines, which, under the conditions of test, were at a | when the charging efficiency of an engine is good. 





considerable altitude and working with air which was,| The last column of Table III gives 7, which may be 
mn account of weather conditions, at a considerably | defined as the efficiency with which each pound of air 


The data for the dry exhaust gas analyses are 
conveniently plotted as a combustion triangle,* in 
Fig. 8. The points fall fairly well on a straight line, 
which is an indication of their consistent nature as 
observations. The line itself lies quite close to the line 
of ideally efficient combustion, AB, the difference 
being the relative amount by which the combustion 
of the carbon is incomplete. What happens to the 
small part incompletely burned is not certain; the 
proportions of carbon monoxide in the exhaust gases 
from oil engines are normally small, and, as stated 
earlier, the exhaust in these tests was clear. But the 
nearness of the test line to the ideal is very satisfactory. 
The length of the line, and, in particular, the proximity 
of the upper end of the line to the point A, gives the range 
over which the air is utilised in the combustion, the 
scale along the side AB of the triangle being that of », 





= W. Ostwald: Beitrage zur graphischen Feuerungstech- 
nik, Leipzig, 1920, (O. Spamer) and V.D.I.—Forschung.- 
shaft 366, 1934. 





662 


Mee le 





the efficiency of utilisation of the air. In con- 
sidering the high values of 7 actually realised, two 
facts should not be overlooked. In the first place, 
these values do not necessarily represent the best 
attainable, since, as was stated earlier, no attempt 
was made in the tests to ascertain the actual limit of 
invisible exhaust—the tests showing “ full load condi- 
tions”’; it is probable that higher values of 7 could 
have been realised with a clear exhaust. Secondly, 
the results are from a multi-cylinder engine, and 
thus always represent the mean of four cylinders, any 
practical inequalities in the injection processes in the 
four cylinders affecting directly the limit of invisible 
exhaust in the worst cylinder. This, of course, does 
not affect the results in their relationship to the per- 
formance of other multi-cylinder engines, but it does 
suggest that the utilisation of the air in this design, 
good as the results show it to be, may actually be 
better in individual cylinders than the mean. 

Special Tests.—A claim which the designers of 
Lanova engines make is that the pressures in the 
main combustion chambers, and thus on the pistons 
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sion is somewhat less than 400 lb. per square inch, 
rises in the main chamber not at all at no load, and to 
only 560 Ib. and 570 lb. per square inch at half and 
full load, respectively, and even with overload reaches 
the low value of 624 lb. per square inch. In contrast 
to these diagrams, those from the auxiliary chambers 
show, even at no load, a pronounced rise of pressure 
from about 400 Ib. to 650 Ib. per square inch. Further, 
the maximum pressures reached in the auxiliary 
chambers are very dependent on load, since they 
increase to 798 at half-load and 1,102 lb. per square 
inch at full load. At overload they are slightly higher, 
reaching 1,126 Ib. per square inch. Apart from the 
values of the pressures reached in the auxiliary cham- 
bers, it is clear from the diagrams that the increase of 
pressure is very rapid and high pressures prevail there 
quite early after inner dead centre. This gives con- 
clusive support to the view that combustion takes 
place very rapidly in those chambers, and that quite 
soon a vigorous flow must take place from the auxiliary 
chambers into the main chamber. In addition to the 
low values of the pressures reached in the main chamber, 
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pressure rise, on the one hand, and increased consump- 
tions, on the other hand. In view of the order of the 
pressures shown in the indicator diagrams of Fig. 10. 
the influence of the injection setting is of special! 
interest. Four tests were accordingly made at constant 
speed, 1,400 r.p.m., and constant B.M.E.P., 84-4 Ib. 
per square inch, but with different settings of the point 
of injection, these settings being normal, late, ver) 
late, and early. Indicator diagrams were taken fron 
the main chamber only—since the pressures there were 
of major importance—and are reproduced in Fig. 1! 
These diagrams show, as would be expected, that th« 
maximum pressures increase steadily with advance ot 
injection, in the usual manner. Measurement of th 
corresponding fuel consumptions, however, reveale« 
a remarkable difference between this design and 
those others from which such data are availabl 
Instead of the usual steady decrease in the specifi 
consumption with advance in the point of injection 
from late to early, the consumption first improves from 
late to normal injection and then, as the injection is 
advanced beyond normal, becomes worse again. The 
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and running gear, are relatively low at all loads from , it is also clear from the diagrams that the rates of rise 
light to overload, the high efficiency of the combustion | of pressure are relatively very low ; also, the forms of 
process being achieved by permitting relatively much | the diagrams are consistent with the view expressed 
higher pressures in the auxiliary air chambers. This | earlier, that the mixing and combustion of the fuel 
matter is obviously of the greatest possible importance | take place in an orderly manner as the fuel comes 





in connection with the practical application of the 
design, and the author considered it essential to 
investigate this matter with the aid of Farnborough 
indicator diagrams. An indicator of this kind was 
obtained from the Technische Hochschule, Munich, 
where there were facilities also available for accurately 
testing the calibrations of the indicator springs. The 
indicator was provided with two separate disc valves 
which were attached to one cylinder of the engine A, 
at the points indicated in Fig. 9. It was thus possible 
to indicate successively the pressures in the main 
chamber and the pressures in the auxiliary air chambers. 

Figs. 13 and 14 are reproductions of two actual dia- 
grams, one from the main chamber and one from the 
auxiliary air chambers It was found necessary, on 
account of the orders of the pressures met with, to 
ase a stiffer spring for the diagrams from the auxiliary 
chambers than for those from the main chamber; 
calibration gave the rate for the latter as 112-2 Ib. 
per square inch per ‘inch, correct within plus and 
minus 1-5 per cent. ; that of the former gave 145-4 Ib. 
per square inch per inch, correct within 0-5 per cent., 
but with a zero error, to be added to the pressures 
shown, of 68 lb. per square inch. In spite of this 
difference of scale, the actual diagrams from the 
auxiliary chambers are considerably the higher. For 
direct comparison of the pressures, the actual diagrams 
were redrawn to the same scale, and Fig. 10 shows a 
series of four pairs of diagrams at no load, half load, 
full load and over-load, taken at constant speed. 
These diagrams are extremely interesting. They 
show that the pressure, which at the end of compres- 


| into union with the swirling air. That combustion in 
| general in the main chamber takes place later than in 
| the auxiliary chamber is also evident from the relatively 
earlier falling-off of pressure in the latter. 

The processes of combustion in engines with auxiliary 
air chambers have been a fruitful source of discussion. 
The Lanova design is, however, noteworthy in that 
combustion in the auxiliary air chambers is intentional, 
jand that the rapid combustion there, and the con- 
| sequently rapid rise of pressure in those chambers to 
high values, is utilised to bring about conditions of 
orderly combustion in the main combustion chamber. 
The practical effects of these conditions are seen in 
the diagrams from the main chamber, where, as stated, 
both the maximum pressures and the rates of rise of 
| pressure are extremely low ; the loading on the pistons 
and on the running gear is consequently correspondingly 
low. That this favourable loading is achieved in con- 
junction with the low values of the specific fuel con- 
sumptions and the high values of the mean effective 
| pressures recorded in the tests is a point of definite 
| merit in this design. 

Another matter which appeared to the author to be 
worthy of investigation was the effect on the perform- 
| ance of advancing and retarding the point of injection. 

It is well known that, on most oil engines, advancing 
|this point—within practical limits—generally leads 
|to an improved specific consumption, but at the 
expense of increasing the maximum cylinder pressures 
jand the rates of rise of pressure; in fact, the actual 
|setting of the point of injection is a practical com- 
|promise between high pressures and high rates of 








Fig. 14. 


specific fuel consumptions measured in the four cases, 
taken from late to early, were found to be, respectively, 
0-515, lb. 0-487 lb., 0-405 lb. and 0-467 Ib. per brake 
horse-power hour. There is thus no incentive, with 
this design, to advance the point of injection to improve 
the fuel consumption at the expense of increasing the 
maximum cylinder pressures. 

It further appeared of interest to examine the in- 
fluence of speed on the pressures in the main combustion 
chamber, with the engine under nearly full load. Four 
tests were made at constant B.M.E.P., 84-4 Ib. per 
square inch, at speeds of 900, 1,150, 1,300 and 1,500 
r.p.m., respectively. The indicator diagrams from 
the main chamber for these four tests are given in 
Fig. 12. They show no consistent variation in the 
maximum pressure with increase of speed, but in all 
cases the values are moderate. 

The slow-running qualities of both engines, A and b, 
at no load, were also examined. Engine A was limited 
by its Bosch governor to a minimum speed of 400 r.p.m., 
and ran steadily at that speed. The governor on 
engine B was of a different type and permitted much 
lower speeds, steady running being actually observed 
down to 120 r.p.m. This, on a four-cylinder engine, 
gives evidence of the great flexibility of speed possible 
with the combustion processes of this design. 

It was stated earlier that direct starting from cold 
is possible with engines of Lanova design. The author 
had an opportunity of testing this question under 
suitably exacting conditions on December 15, 1933. 
The engine under observation was engine B, whic h 
was on its test-bed next to the wide-open door of the 
unheated test-house. The temperature near the 
eugine was 18 deg. F., 14 deg. below freezing point. 
No preparation was made and the engine had not run 
previously on the day in question; the engine was. 
of course, without cooling water. After the engi 
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had been turned through six revolutions by the starting of 1 dyne per square centimetre corresponds to 70 
motor, ignition took place and the engine ran evenly | decibels above the selected zero; in the latter, the 
until, on account of the absence of circulating water, | energy flux in a plane wave, the intensity of which is at 
it was stopped. That an engine of these cylinder | the zero of the scale, is 10-** watt per square centimetre. 
dimensions, and with a compression ratio under starting Since in actual acoustical measurements the energy 
conditions of 14-5:1, can be directly and readily | flux is not readily ascertainable except through measure- 
started under such conditions of temperature is a | ments of pressure or velocity, and since the ear responds 
remarkable achievement. to pressure exerted in the canal, there may be a balance 
Rather more than a year ago, the company fitted a | of advantage in favour of the zero (0-0003 dyne per 
Lanova head on the existing cylinder block of a petrol | square centimetre) which is related in a round manner 
engine fitted in a saloon car, the only other alteration | with the pressure scale. 
made being the provision of new pistons. The cylinder| When a noise is judged to have the same loudness as 
bore of this engine is 75 mm, (2°95 in.) and the piston | a 1,000-cycle note heard in the specified manner and 
stroke is 125 mm. (4-92 in.). The total weight of the | of intensity m decibels above the selected zero, the 
car is 4,100 lbs. The existing running gears, although | noise may be said to have an equivalent loudness of 
of light construction even for a petrol engine, were |m phon. Fig. 1 gives curves each of which shows the 
retained and gave no trouble with the engine running | pressures of a series of pure tones of different frequencies 
on oil fuel over a distance of 5,500 miles, the maximum | which are judged to be equally loud to the average 
engine speed being 2,510 r.p.m. The author had | ear, the tones having the loudnesses indicated on the 
an opportunity of subsequently testing this car on a| curves. The approximate parallelism of the curves 
journey of 91 miles from Munich to Freilassing, and lover a large part of the range implies that in this region 
found the performance to be practically indistin- ia change of | decibel (26 per cent. increase in energy 
guishable from that of a car with a petrol engine. | OF 12 per cent. increase in pressure) in the intensity of 
The flexibility on top gear was very good and |@ sound increases its loudness by 1 phon, although for 
the torque-speed relationship of the engine, especially | !ow tones and very high ones the loudness change 
when climbing gradients up to 1 in 8, showed itself 
to be very satisfactory. While observations of this 
kind give no definite evidence of the order of the | 
B.M.E.P. and specific consumptions of an engine, | 
they show that an engine of Lanova design of small 
cylinder dimensions can be successfully applied in | 


cases where a high maximum speed and a wide range | 
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of speed of revolution are desired. 

Conclusions.—The results of the tests show that the 
Lanova design offers certain special advantages. In par- 
ticular, the low order of the maximum cylinder pres- 
sures and of the rates of rise of pressure are a very | 
desirable feature. This leads to smooth mechanical | 
running at all speeds and to a reduction of noise, | 
while the wear on the running gear and bearings | 
should be correspondingly reduced. Notwithstanding | 
this, the B.M.E.P. and fuel consumptions are also very 
favourable, and are comparable with the best four- 
stroke performances, in which, as a matter of course, 
high cylinder pressures are accepted as the price of 
good consumptions. 

The possibility of direct-starting from cold without | 
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the complication of heating coils is a great advantage in | : : 

certain poncttonl auglientiods, The ooed em ounsing | would be grester than 1 phon, as is evidenced Ry the 
qualities and the wide speed flexibility possible with | 108 Spacing of the contours of Fig. 1 at low fre- 
the combustion processes in question should also be | Ue"“es- On account of the general correspondence, 
mentioned. Injection being directed towards the | the phon acale is a graphic one for en pacers, if used 
auxiliary chambers, it is very unlikely that fuel oil | with discrimination, because acoustical devices such 
can come into contact with the cylinder walls. Alto- | °* partition walls, ventilating ducte, telephone lines 
gether, the author is of the opinion that the Lanova and amplifiers, reduce or amplify the intensity of 
design marks a really important step in the develop- sounds of given pitch by & definite number of decibels, 
ment of high-speed oil engines, and one which should “Oe Meat "Bouived a4 pe ro s The 
lead to a further extension in their fields of application. aural measurement of equivalent loudness is made in 
practice by means of a comparison tone of variable 
strength applied to the ear in some convenient manner. 
In several instruments a standard tone is produced in 
a telephone earpiece by means of a suitable oscillator, 
buzzer, or other device together with associated 
circuits, and is controlled, in strength by means of a 
calibrated potentiometer. The employment of an 
electrical oscillator for the excitation ensures complete 
silence of the audiometer mechanism, so that the 
instrument can be used even to the threshold. Most 
observers in practical measurements of everyday noise 
find a low-pitched tone more “ comfortable’ to use 
than the standard 1,000-cycle note, although there is 
no evidence that greater accuracy is achieved by its 
use. If pure notes above about 600 cycles per second 








“THE MEASUREMENT OF NOISE* 
By Dr. A. H. Davis 


The Scale of Loudness.—In the experimental deter- 
mination of the loudness of sounds, it is generally 
recognised that it is possible to judge, within limits, 
when two noises of different character are equally loud. 
It is sometimes claimed, but by no means so generally 
accepted, that reasonable consistency is attained when 
different observers assess subjectively when one sound 
is “twice as loud” as another of similar character.t 
At the present time, however, loudness measurement is 
founded on the capacity of judging equality of loud- 
ness, and loudnesses are expressed on a convenient 


arbitrary scale, in terms of the intensity of a standard | are employed as standard, the arrangement is con- 
tone which is adjusted to be as loud as the noise | Venient in that decibel steps on the control potentio- 


under measurement. It is, of course, essential to the | meter correspond to loudness increments of 1 phon. 
usefulness of such a scale that if two sounds are each | However, in order to avoid trouble due to beats between 
judged to be as loud as a third, they must, when | the audiometer note and components of the noise under 


compared directly, sound as loud as each other. This | study , use is often made of warble notes (i.e., notes 
condition appears to be met. The reference standard | Tising and falling cyclically in pitch some 20 or more 
tone is a pure tone of frequency 1,000 cycles per | times per second so that “ flicker” effects are avoided), 
second. Its intensity is measured in decibelst from a | °F of very complex sounds of low pitch derived by 
physically specified zero near the threshold of audibility | y¢lically breaking and making an electrical current. 

of the ear for a note of that pitch. The present ten-| _Commercial audiometers differ not only in the type 
dency is to fix the zero at an intensity corresponding to a | of note employed, but also in the manner in which the 
pressure in free air of about 0-0003 dyne or 0-0002 dyne | standard tone is applied to the ear. In ‘some cases a 
per square centimetre (America). The difference, about | telephone receiver giving the comparison note is 
3 decibels, is small. In the former case a pressure | ®PPlied tightly to one ear—so that the noise under 
‘ | measurement is largely excluded from that ear—and 


* Paper read before Section G of the British Associa- |the noise is heard in the other ear; in others, the 
tion at Aberdeen on Monday, September 10, 1934. | telephone receiver is somewhat “‘ offset,” so that the 

+ L. F. Richardson and Ross, J. Gen. Psychol., April, | noise enters the same ear as the telephone note. In 
1930; Laird, Taylor and Wille, Acous. Soc. Am. J., 3,| the author’s experience it is largely immaterial which 
$93 (1932); L. B. Ham and J. 8. Parkinson, ibid., 3, |of these two techniques is employed. Moreover, he 
1 . (1932); P. H. Geiger and F. A. Firestone, tbid.,| has found it possible to use a tuning fork as a portable 
5, 25 (1933); B. G. Churcher and A. J. King, Nature, | sudiometer where more elaborate apparatus is not 
131, 760 (1933); B. G. Churcher, A. J, King and| oo ios 1 
H. Davies, I.E.E.J. | available. 

¢ If two similar sounds of the same pitch have inten- | 
sities, in energy units, of I and I), they are said to differ 
in intensity by n decibels where n = 10 logy, (I/Ij). 











* Nature, 125, 48, 1930; Phys. Soc. Discussion on 
| Audition, page 82, 1931. 





In all cases, if results for different instruments are 
to be comparable, calibration needs to be effected in 
terms of the free-air standard 1,000-cycle tone (or other 
agreed standard); instruments employing pure tones 
lend themselves readily to frequent re-calibration by 
physical measurements of the acoustic output of the 
receiver. 

The Masking Effect of Noises.—A different kind of 
measurement of noise is frequently made by observing 
the point at which the noise just masks the audiometer 
note, instead of (or preferably in addition to) the point 
at which the noise and note are judged to be equally 
loud. Masking measurements require a more definable 
judgment than equality measurements, and appeal to 
untrained observers on that account. They are not 
necessarily more reliable, and the author’s experience 
suggests that there is in fact little to choose (as regards 
agreement between different observers) between equality 
and masking measurements. 

The method of measurement by masking has certain 
inherent limitations. Firstly, since an appreciable 
level of sound is necessary to effect any degree of 
masking, the method is inapplicable to measuring the 
loudness of comparatively quiet sounds. Moreover, 
masking depends upon the relative pitch of the sounds 
concerned. If two pure tones of different pitch each 
separately just uals a third pure tone, the two are 
not necessarily of equal loudness. However, whilst 
any relationship that may exist between masking and 
equality values depends upon the pitch and constitution 
of the sounds concerned, in practice, for everyday noises 
and commercial audiometers, the equality value is 
related to the masking value in an approximately linear 
manner, and indeed by a difference which is more or less 
constant for a given technique of listening. 

The Accuracy of Aural Measurements of Equivalent 
Loudness.—The value of aural methods of test depends 
upon whether their accuracy is adequate for the purpose 
in view. Often it is, but where fine differences have 
to be observed the position is doubtful. The writer's 
experience is that the average deviation of any observer 
from the mean of several observers is about 4 phon. 
Working from this result by the relations of the theory 
of probability, the average error of the mean of n 
observers mean results would be about 4/+/y, It is 
thus about 14 phon in the case of 9 observers, 2 phon 
for 4 observers, and 1 phon for about 16 observers. 
These figures appear to be generally consistent with 
results by Churcher, King and Davies* for 4 observers, 
and with a statement by Willmst that the error for 
a single observation is about + 5 phon. 

Geiger and Abbottt found approximately double 
those errors in experiments on varied types of noises 
repeated after a lapse of one month. It is to be 
inferred from this statement of accuracy that two 
observers can easily differ by as much as 10 phon. 
Such differences do sometimes occur in practice between 
different individuals. It is not unusual, however, for 
some observers to be consistently higher or consistently 
lower than the average in a set of observations on a given 
day, so that different observers may agree on the 
loudness difference between two noises better than 
they agree on the absolute loudness. But it is not safe 
to assume that a given observer has a consistent 
personal relation to the mean of several observers. 

The Accuracy of Measurements of the Masking Effects 
of Noises.—The measurement of the masking effect of 
noise does not present any special difficulty, but when 
noises of different character are to be compared, 
the interpretation of the results is difficult. ron 
observes that in testing electrical machines, one can 
find between two machines differences as regards 
masking which vary from about 10 decibels to about 
50 decibels, according to the pitch of the note con- 
cerned. It is consequently necessary to employ a 
number of different warble notes, and to consider their 
average effect, a point with which others§ agree. An 
advantage of employing warble tones is that they are 
easily distinguished from machine noise, whereas pure 
notes often have the same pitch as a component of 
the noise, so that their masking is difficult to observe. 
According to Baron, the choice of the number and 
limits of the warble notes affects principally the number 
which characterises the intensity of the noise, a number 
which appears to be somewhat arbitrary ; the choice 
will hardly influence measurements of the difference 
of level between noises, especially if the noises are 
complex, and not entirely dissimilar. This is often 
the case in practice, for comparisons between, say, 
continuous noises and impulsive sounds normally 
present little interest. The use of several sounds 
tends to minimise the important systematic differences 
(of 10 decibels) which occur between results by different 
observers. 

It may be concluded that whilst the method of 





* Loc. cit. 

+ Die Schalltechnik, March, 1933. 

{t P. H. Geiger and E. J. Abbott, Hlectrical Engineering, 
52, 809 (1933). 

§ Bakos and Kagan, Zeits. d. V.D.I., 76, 145 (1932). 
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masking can be used in a number of cases, it has the 
same order of accuracy as the method of equality, and 
is still not an ideal method for a single observer to 
employ in important measurements. It should be 
mentioned, however, that since masking is greatest 
when the noise and the test notes are of approximately 
the same pitch, measurements of the masking by the 
noise, of a series of tones in the audible range of pitch, 
should give a rough idea of the composition of the 
noise. They have been found to do so (Mever,* 
Baront). 

Measurement of Loudness with Objective Apparatus. 

It is clear that it would be a great advantage if a 
purely physical instrument could be devised which 
would give an indication corresponding to the average 
sssessment of loudness, or to an assessment lying 
reasonably within the range of individual variations ; 
that is, if a standard mechanical ear could be set up 
for the purpose of noise specifications and measure- 
ment. It is well then to consider to what extent the 
loudness of a sound is calculable from a knowledge of 
its measurable physical characteristics; for the lines * 
of successful calculation must indicate the lines of 

»peration of a successful physical instrument. The 

loudness of pure notes can be assessed, by Kingsbury’s 
curves, from the intensity of the note and its pitch. 

As regards the loudness of complex tones Barkhausen 
and his collaborators} suggested (as a result of certain 
experiments) that the loudness was equal to that of 
the physiologically loudest component tone. The rule 
soon proved to be inadequate, but its tendency is 
instructive. Steinberg§ found that weight needed to 
be given to the weaker components, and evolved for 
mula for deducing the overall loudness from a weighted 
summation of the contributions of components. More 
recently Fletcher and Munson|| have proposed an 
improved formula on somewhat similar lines. 

Steudel,{ following Barkhausen, evolved a formula 
for pure tones and impulsive and complex noises of 
loudness greater than 50 phon. The formula stresses 
particularly the relation between the maximum pres- 
sure impulse delivered to the ear by the sound in an 
interval of about one three-thousandths of a second 
ind the threshold for an impulse of that character. 
Loudness depends also upon the number of times (up 
to 50) that the impulse occurs per second. 

Certain lines suggest themselves for obtaining an 
objective instrument to give an indication of the 
overall loudness of sounds as observed by the ear. 
Various experimenters have used instruments consist- 
ing of a distortionless microphone, an amplifier and an 
indicator.** In the amplifier a network is incorporated 
so that pure notes of an intensity defined by one of 
Kingsbury'’s curves of equal loudness, would give equal 
deflections. 

Fig. 1 shows the necessary variation of sensitivity 
with pitch, relative to maximum sensitivity, for a 
number of loudness levels. The dependence of the 
sensitivity on pitch is considerable when the loudness 
is small, but only slight when loudness is considerable. 
Many observers are content to simulate the ear at only 
one level of loudness, namely, the mean of the loudness 
with which their measurements will be mostly con- 
cerned, Trendelenburg and others have conveniently 
ichieved instruments with which three curves (say, 
30, 60 and 90 phon) can be simulated. 

The indicator is usually a milliammeter in association 
with a rectifier. For the relative comparison of steady 
pure notes it is immaterial whether the rectifier acts as 
t peak voltmeter, or operates in a linear or quadratic 
manner, Quadratic rectification, which is satisfactory 
when the noises to be compared are steady and note 
like and differ in intensity and character, can be 
ittained with hot wire instruments (thermo junctions) 
and, with care, with copper oxide rectifiers. Peak 
value recording can be achieved by certain arrange- 
ments of valve rectifiers, and in particular by designs 
such as that of Thierbach.t+ Ina general way, it is 
perhaps true to say that the quadratic rectifier class 
has a close relation to the summation methods of 

aloulating loudness, whereas the peak value indicators 
tre more representative of Steudel’s loudness formula. 
rhe indicator, to simulate the ear, where impulsive or 


* E. Meyer, Phys. Soc. Discussion on Audition, 1931. 

+ P. Baron, Revue d’ Acoustique, 2, 116, 189 (1933); 
Bull. de la Soc. Francaise des tlectriciens, November, 1932 

H. Barkhausen and G. Lewicki, Phys. Zeits., 25, 

537 (1924); H. Barkhausen and H. Tischner, Zeits. { 
tech. Phys., 8, 215 (1927) 

§ J. C. Steinberg, Phys. Rev., 26, 507 (1925) 

| H. Fletcher and W. A. Munson, Acous. Soc. Am. J., 
5, 82 (1933) 

© U. Steudel, Hochfrequenztech. u. Elektroakuatik, 41, 
15 (1933) 

** New York Noise Abatement Commission, 1930; E 
E. Free, 1930; T. G. Castner, 1930; F. Trendelenburg, 
1931; H. B. Marvin, 1931; K. Oplinger, 1931 ; Castner, 


Dietze, Stanton and Tucker, 1931; Bakos and Kagan, 
1932; Meyer and Willms, 1932; P. Baron, 1932; U 
Steudel, 1933; P. H. Geiger and E. J. Abbott, 1933. 

tt D. Thierbach, Zeits. tech. Phys., 9, 438 (1928). 
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interrupted sounds are concerned, must record its full 
deflection within about one-fifth second of the applica- 
tion of the tone.* This result can be achieved by 
mechanical design of the milliammeter, or by the 
introduction of electrical networks. Not all experi- 
menters have paid attention to this feature. Such 
design takes no account of the non-linearity of the ear, 
nor of the subjective combination tones which, arising 
from this cause when a loud sound or noise is heard, 
possibly affect the subjective impression of loudness. 





The effect is not great, for the overtones thus intro- 
duced are relatively feeble in intensity compared with | 
the fundamental, but they are most likely to be appreci- | 
able when the fundamental is of a low pitch to which | 
the ear is not very sensitive. 

Figs. 2 and 3 show a portable instrument of the | 
type which was designed by the writer and which has! 
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amplifier at points provided, and the instrument then 
measures intensity of components in selected frequency 
bands. Such an instrument requires batteries, and 
these may be housed in a case the same size and shape 
as that which houses the instrument itself The instru- 
ment has been used largely for all types of field measure- 
ments and analyses of sound, including measurements 
of noise. In noise measurements differences have been 
sought for, between noises of the same kind, rather 
than absolute measurements, and results obtained con- 
veniently with its aid have been in general accord with 
observations by aural methods. 

The Accuracy of Objective Measurement of Noise.— 
Churcher, King and Davies* investigated the 
validity of instruments of the quadratic rectifier class 
by studying whether the loudness of a noise could be 
inferred from a weighted summation of the energies of 
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! 
| 
Fig. 3. 


been in use at the National Physical Laboratory for 
some years for various classes of acoustical work.¢ It | 
incorporates a condenser microphone and, when the | 
ear-simulating circuit is not in use, the equipment is 
nearly equally sensitive for notes of all frequencies. 
Dials are provided for altering the sensitivity over a 
wide range. The ear-simulating circuit corresponds | 
to that required for correctly comparing sounds at a 
loudness level of 60 phon. By means of a switch it 
can be included or removed from the amplifier circuit | 
as desired. The indicator is quick-moving, and since | 
a full indication of loudness is obtained in about 0-3 | 
sec. after the application of a steady noise the apparatus 
agrees roughly in this respect with the humanear. The 
rectifier, of grid leak type, nearly linear in response, | 
could easily be replaced by a quadratic rectifier, or by 
a peak voltmeter. An output plug allows a cathode 
ray oscillograph to be connected to the output of the 
amplifier when desired, the rectifier and indicator being 
automatically removed from the circuit in the process. 
The instrument shown can be used also for the analysis 
of sounds. For this purpose one or two tunable 
electrical circuits or filter circuits are plugged into the 








* G. v. Békésy, Phys. Zeits., 30, 115 (1929). 
t A. H. Davis, Roy. Aero. Soc. J., 35, 675 (1931). 
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its components. A number of noises were analysed. 
Each component of the noise was measured, and the 
energy of the standard tone of equal loudness assessed 
from Kingsbury’s curves. A summation was made of 
the energies of the standard tones which were separately 
equivalent in loudness to the respective components of 
the noise. This summed energy of the standard tone 
was expressed as a pure single tone of standard 
frequency, and regarded as a measure of the loudness 
of the composite noise. They found that the calcu- 
lated loudness was, for the complex noises studied 
(turbo-generator gear, induction motor, transformer, 
roller chain, fan) always lower than the measured value. 
The difference varied with the type of noise, it was 
normally from about 1 to 10 decibels, but was as high 
as 30 decibels for transformer noise. The discrepancy 
might have been due to the presence of frequencies out- 
side the range of the analyser, or to the difficulty ot 
analysing and allowing for general noise in which the 
energy is distributed fairly uniformly and apparently 
continuously over certain frequency ranges, or to low- 
pitched notes, or to the harmonic relation of the com 
ponent notes which characterise transformer noise. 
By experiments with an electrically-produced harmon 
series of notes, the authors inferred that the abnormal 
failures of calculation arose when the noises consisted 
of a harmonic series of notes, and were not specially 
associated with noises of low pitch. They conclude 
that the method of assessing loudness appears to give 
reasonably accurate results when applied to sounds 
having a random frequency distribution of components 
at a high level, but gives considerable errors when 
applied to a harmonic range, these errors being greatest 
when the level is low. 


10, 


* Loc. cit. 
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Two comments may be made on these conclusions. 
In the first place, an instrument including a quadratic 
rectifier and a weighted network underestimates 
the loudness of noises having their components in 
harmonic relation. If it is true that such sounds are 
less annoying than those in which components do not 
fit a harmonic series, it would appear that the instru- 
ment would differ from a true loudness measure by its 
tendency to regard as least noisy the type of sounds 
which the ear finds least annoying. In other words, 
it errs in the direction that humanity would desire. 
In the second place, if only noises of similar character 
were being compared (say transformer noises), the 
fact that the instrument might give a different scale 
with other types of noise of the same loudness would 
be immaterial. Thus, the instrument could probably 
be used, with substantial justice, to ascertain whether 
a machine supplied to a buyer was more or less loud 
than a standard machine which had been agreed upon 
2s the limit of noisiness which could be tolerated. 

Geiger and Abbott* made interesting experiments 
with a piysical noise meter, adjusted to give a correct 
reading for the equivalent loudness of pure tones of 
all frequencies at a loudness level of 60 phon. Since 
the meter (a milliammeter used in conjunction with a 
grid-leak rectifier) was not of a type expected to follow 
impulsive sounds, the noise measurements were there- 
fore made in a reverberant chamber. Comparisons 
were made between meter readings and the judgments 
of a group of observers (14 men and seven women). 
The meter reading accurately agreed with the average 
judgment as tc the order of loudness of six vacuum 
cleaners. This was a striking achievement because 
14 different groupings were obtained among the 21 
observers, and only one observer agreed with the 
average grouping. It is interesting, too, that when 
the observers rated the vacuum cleaners for disagree- 
ableness the average order proved to be the same as 
that average for loudness, i.e., the same order as the 
meter indicated. The average grouping by the men 
agreed, moreover, with the average rating by the 
women. In another experiment a number of dissimilar 
noises (electric buzzer, electric bell, vacuum cleaner, 
hiss, rattle, and a very complex sound from a loud- 
speaker operated from electric mains via an over- 
loaded valve) were correctly placed by the meter in the 
order ascertained to be the average, although individual 
observers rated the noises in different orders. 

Finally, the same authors obtained equivalent loud- 
ness measurements, in terms of the standard 1,000-cycle 
tone, for the above and five other sounds, all produced 
electrically and supplied to a loud-speaker. The addi- 
tional sounds included speech, music, a 2,000-cycle 
tone, and steady-complex tones of higher and of lower 
pitch than that obtained from the valve circuit on the 
electrical mains. The average discrepancy between 
the meter readings and the combined judgment of the 
observers was phon, the maximum being only 
4-4 phon. This was considerably less than the average 
difference between the same observers’ readings on 
different days and approximately the same as the 
difference between the aural averages of two different 
sets of 10 observers each. We thus conclude that the 
readings of the meter in this rather severe check, 
agreed with the average of observations by several 
observers, within the accuracy of the average ear 
ratings. 

On close inspection the data showed that meter 
readings of very complex sounds tended to be slightly 
low. From a consideration of the work of Fletcher 
and Munson on the calculation of loudness, it is to be 
anticipated that appreciable differences could be 
obtained in special cases involving a large number of 
component musical tones, well separated in frequency 
and of nearly equal loudness. Geiger and Abbott 
consider such tones unlikely to occur in practice, and 
mention that over a period of years the instrument has 
been used for comparing noises (ranging from 20 phon 
on electric refrigerators to 120 phon on some 5,000-h.p. 
gear units) from machines of different quality and for 
noting differences in the same machine before and 
after alterations, and in all cases the meter has been 
found to be consistent. 

Baront has given considerable attention to noise 
measurements with a view to their use in reception 
tests of electrical machines or installations, for which 
a certain maximum loudness has been specified. He 
studied aural methods as well as objective, but con- 
siders objective methods are necessary when precise, 
impersonal, indisputable results are essential. 

Baron measured the loudness of twelve electrical 
machines of various types, ranging in loudness from 
about 80 phon to 100 phon, and situated at different 
stations, using both objective and subjective methods. 
lhe subjective observations included both masking and 
equality measurements. The masking recorded was 
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the average of the threshold displacements of six warble 
sounds, each covering about an octave of the range 





* Loc. cit. 
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measured and 


tones at a level of 55 phon*. The objective measure- 
ments gave the same order of noisiness as that in which 
machines were placed by ear. In absolute value they 
were on the average some 5 phon lower than the subjec- 
tive equality measurements, but loudness differences 
from machine to machine were assessed to within +24 
phon for all machines when the noisiest were excluded, 
or +4 phon without any such reservation. If the sub- 
jective difference between two machines was assessed 


by equality observations, the objective measurements 
were correct to +1 phon. Baron concludes that 
the objective measurement is indicated when precise 
results are required. Each problem necessitates an 
appropriate adjustment of the weighting network, 
but the range of applicability is sufficiently wide for 
it to be possible to include clauses concerning noise in 
specifications for machines. Baron himself uses the 
objective method for reception tests of 3,000-kW 
machines and, whenever possible, for the reception of 
installations intended specially for preventing the 
transmission of noise. 

Meyer and Willmst studied the noises of cars and 


eurve of 80 phon. The indicator measured pea 
values (Thierbach design) and gave 80 per cent. of 
its full deflection within 0-1 sec. of the application of 
a tone. 
pulsive character of the noises (engine exhausts, &c.) 
which were involved. The authors claim that, in 


100 cycles to 6,400 cycles per second. There was an 
approximate relation between the masking effect so 
the subjective level of the noise as 
determined by the equality method. The objective 
measurements were made with an instrument including | like noises by 5 phon to 10 phon without affecting the 
a quadratic rectifier, and said to simulate the ear for pure 


by the mean of the results obtained by masking and | 


motor cycles during a three days’ road test of some | 
155 motor cycles and 80 motor cars. They employed | filter network, which simulated the ear at a loudness 
an objective apparatus adjusted to the aural a 


This was important on account of the im- | 
|impulsive noises due to the discharge of a condenser 
| at various rates through the coils of a telephone receiver, 





| was suitable only for note-like sounds, and for noises in 
fairly reverberant rooms, and (6) peak value recording 
(Thierbach circuit) was not satisfactory, because the 
ear-simulating filter reduced the indications for peak- 


indications of steady notes. It lowered all 0-01 sec. 
peaks by about 6 decibels. Steudel considers, however, 
| that since most common noises contain strong peaks, 
| peak-value recording could be made serviceable to a 
|restricted extent, by means of an intentional false 
|ealibration. This appears to have been achieved in a 
| number of cases mentioned above ; so that peak value 
| recording seems satisfactory for a given type of noise, 
| especially if comparison with a standard of the same 
type is all that is required. 

Steudel himself, however, describes an instrument 
| designed to give correct readings both for continuous 
|and for impulsive noises (motor cycles). By intro- 
' ducing two rectifiers in series (double rectification), he 
|obtained the result that continuous notes were less 
| strongly (6 decibels) indicated than impulsive noises, 
and the balance between continuous notes and impulsive 
noises was thereby restored. Over the range 50 phon 
|to 100 phon intensity steps of 1 decibel raised the 
|loudness by 1 phon. Even with a 100-cycle note the 
|error is not greater than 6 phon,* and in the region of 
/high frequencies the scale remains constant even to 
10,000 cycles per second. Below a loudness of 40 phon 
great discrepancies from the logarithmic scale are 
obtained with many noises. The damping of Steudel’s 





of 70 phon, was such that, with the damping of the 
microphone and its input and output transformers, the 


| damping of the human ear wasimitated. The indicator 
| adopted gave its full reading within about 0-4 sec. 


Steudel studied noises of various kinds, ranging from 


tests with impulsive noises, the instrument gave | to steady pure 1,000-cycle notes and buzzer notes of 
results which agreed with a Barkhausen audiometer | various intensities. As intermediaries between single 
to an extent which lay mostly within the limits of | impulses and steady notes study was made of 1,000- 
error of the subjective measurement. In the measure- | cycle notes dying away at various rates (time constants 
ments of the noises of motor vehicles, measurements |from 1 to 100 milli-seconds) and impulses repeated 


on hills, where the driver was forced to open the 
throttle. Four measuring stations were selected, and 
at each two microphones, separated by. 60 ft., were 
employed at about 25 ft. from the middle‘of the track. 
Single measurements showed considerable variations 
from the mean, on account of widely different sur- 
roundings, velocities, accelerations, distances and other 
vital factors. The mean value was, however, so 
definitely indicated for each vehicle that by the last 
round the relative loudnesses of the vehicles could 
be fairly safely predicted. 

The mean value for the motor cycles lay in the 
range 70 phon to 98 phon, the cycles with side-cars 
being generally noisier than those without; the cars, 
of less loudness, fell in the range 65 phon to 80 phon. 
A number of cars with damaged or removed silencers 
gave loudnesses well above the usual values for the 
type of vehicle. The authors concluded from their 


trial runs, to determine objectively the loudness of 
motor vehicles. To diminish the scatter of individual 
results the measurements should be made under 
precisely prescribed conditions; for example, on a 
steep part of the run with given acceleration or velocity, 
and mean values should be obtained from several 
measurements. 

Objective Measurement of the Loudness of Sound 
Impulses.—The observers quoted so far have either 
dealt with sets of more or less similar noises, or have 
measured under conditions where, by reverberation, 
the difference between steady and impulsive sounds is 
obscured. In practice this is often all that is required. 
Steudel, however, whose formula for the loudness of 
sounds stressed particularly the pressure impulse 
delivered to the ear in a time of about one three- 
thousandths of a second, has gone rather farther. He 
experimented with a wide range of sounds, especially 
impulses, and an interrupted 1,000-cycle note derived 
by rectification of a 1,000-cycle note with a widely 
modulated rectifier. He found, for instance, that the 
loudness of the 1,000-cycle note was not reduced when 
all except every twentieth half-wave was present. 
Steudel compared the behaviour of objective loud- 
ness meters, based upon effective value and upon 
peak value indications, with subjective loudness 
measurements of the Barkhausen type. His meters 
included a filter for simulating, for continuous pure 
notes, the sensitivity of the ear at a loudness level of 
70 phon. He found that (a) effective value recording 





* This is not the simulation which one would expect to 
be most suitable for measuring loudnesses of 80-100 phon. 
It is perhaps noteworthy that the curve which Baron 
adopted as appropriate to 55 phon appears to agree 
moderately well, as 

low-pitched notes, with 


regards discrimination against | 


+ E. Meyer and W. Willms, Zeits. d. V.D.I., 76, 984 | 
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were made at hidden points on exits from curves, or | from one-third to 80 times per second. 


measurements that it is certainly possible to-day, by | 


ingsbury’s curve for 85 phon. | 


(1932). 


Also a con- 
| siderable series of measurements was undertaken, in a 
|damped room, of noises of various types, each varied 
| in loudness, over the range of from 50 phon to 100 phon. 
|The noises included types corresponding to rustling, 
| to crackling, to circular saws, to orchestral music, to 
| motor cycles in a damped room and at a distance, to 
| buzzers, to iron hammers (7 cycles), mallets (4 cycles) 
| and impulsive sounds (20 cycles). In these latter tests 
17 observers measured loudness with a Barkhausen 
audiometer at a distance of 4 m. from the source, 
|and near the microphone of Steudel’s objective appa- 
ratus. He found his apparatus to be very satisfactory, 
|always giving results within the dispersal range of 
| aural measurements. 

Conclusions Concerning Objective Noise Measurement. 
—tThe position therefore appears to be that objective 
| apparatus of the microphone-amplifier-indicator class 
;can be produced which gives substantially correct 
indications of the overall absolute loudness of diverse 
kinds of noise. If only relative measurements are 
required and if the noises are of the same general type, 
the demands are much less stringent, simpler apparatus 
may be empioyed, and the substantial reliability of the 
apparatus has been confirmed by several experimenters. 
The instrument should incorporate a network simu- 
lating the ear at an appropriate loudness level. For 
loudnesses above about 50 phon it is often substan- 
tially sufficient to use only one network. With some 
instruments or classes of noise the best network to 
use is possibly a matter for trial, as it may not be 
exactly that corresponding to the sensitivity of the 
|ear at the loudness concerned. For a given class of 

noise absolute loudnesses may be obtained if the zero 

| of the instrument is intentionally displaced to an extent 
| which depends upon the class of noise, and this again 
| would normally be determined by trial. 

In general, in normal life, one is not often concerned 
| with correctly assessing the absolute or relative loud- 
| nesses of noises of different character, but rather with 
| determining whether a given noise exceeds in loudness 
| a reference noise of the same type. Such a comparison 

is one of the simpler cases of the measurement of 
| complex noises. Only one filter need be employed, 
|namely, that appropriate to the reference noise, and 
| difficulties due to subjective tones, or to differences of 
| type between continuous and impulsive noises, are 
| largely eliminated. Where, therefore, for purposes of 
| manufacturers, users, or others, it is desired to specify 
that the loudness of a given machine shall not exceed 
that of a certain machine of the samé class selected as 
| having the maximum loudness permissible, there should 
| be little difficulty in obtaining an objective noise meter 
|as arbiter. It would be necessary for an appropriate 
| responsible body to decide upon the critical loudness by 
It would also be necessary, in the 


trial or experience. 





* Fletcher's Speech and Hearing, page 162. 
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employed agreed substantially with aural judgments 
for an adequate range of machines of the class con- 
cerned. If some adjustment of the ear-simulating 
filter proved to be necessary for best agreement with 
aural judgments, the adjustment would be measurable 
and reproducible. 

Appendix 1.—In so far as standards have been 
wdopted in various countries for measurements of 
equivalent loudness, a note of 1,000 cycles per sec. 
has been agreed upon for the reference tone, but early 
experimenters employed other tones. The writer, 
for instance, employed a note of 640 cycles per sec., 
and a zero corresponding to such a tone exerting a 
pressure of 0-001 dynes per sq. cm. in a specified 
artificial car. In the past also, common practice 
has been to use the same word (decibel) to express 
the intensity of a sound and also its equivalent 
loudness. However, for low notes and complex 
ones, an increase of n decibels in intensity does not 
raise the equivalent loudness by n decibels. Conse- 
quently, it is better to use a separate word (say, phon) 
for loudness, and to reserve the decibel for expressing 
intensities. 

Appendiz 2.—Kingsbury’s curves relate to pressures 
measured in the ear canal. Recently Fletcher and 
Munson have given curves, reproduced in Fig. 4, 
relating to free air listening, in which the pressures 
measured were those existing in the free air in the 
absence of the listener. This differs from the pressure 
in the observer's ear canal by an amount which depends 
upon the extent to which the presence of an observer 
distorts a simple sound field. All Fletcher and Munson’s 
curves, including the threshold curve, show a dip in 
the region 1,000 cycles to 5,000 cycles per second, which 
is probably due to diffraction by the observer’s head. 
When the various pressures are referred to the threshold 
for the method of measurement concerned, it is found 
that the two sets of results are in good agreement. 


170-TON ELECTRIC TRAVELLING 
TITAN AND OVERHEAD CRANES. 


Messrs. Sim Wit11am ARROL AND COMPANY, 
Limirep, have recently supplied what is claimed to 
be the largest Titan crane at work in the United 
Kingdom. This has been erected in the Billingham 
Works of Messrs. Imperial Chemical Industries (Fer- 
tilizer and Synthetic Products), Limited. 

This large crane has been designed to handle a 
working load of 170 tons suspended on 12 parts of 
steel wire rope, and to travel this load along a prepared 
track of 1,400 ft. in length. The load is handled by 
the main crab at a maximum radius of 48 ft. Similarly, 
a 65-ton load can be picked up and traversed with the 
main crab at a radius of 70 ft. 6 in. Provision is also 
made for picking up a 10-ton load on the auxiliary 
crab at a radius of 83 ft. The height from the track 
rails to the rail level on the cantilever is 100 ft. Recently 
the crane was tested at site with a load of 212} tons in 
all motions with eminently satisfactory results. 

The main hoisting machinery is mounted on the 
short end of the cantilever, and is motor driven through 
spur gearing, the ropes being led off the barrel to the 
pulley frame on the main crab. The main crab is 
provided with the motions for racking and side traverse 
operated by independent motors. By means of screw 
gear, the frame carrying the rope pulleys can be side 
traversed about 6 in. on either side of the centre line, 
and by this means the load can be centred within 
very small limits. Two track rails are fixed to the 
top flange of each cantilever girder, for the main crab, 
which is carried on eight wheels. 

The auxiliary crab is capable of handling loads up 
to 10 tons, and is »rovided with hoisting, racking, and 
screw-gear motions, each operated by an independent 
This crab can be traversed 2 ft. 6 in. on either 
Power- 





motor. 
side of centre line by means of the screw gear. 
ful automatic brakes are fitted to all motions. 

Traversing is arranged for by means of a motor 
situated on the sill girder driving through reductions 
of spur and bevel gearing. The tower legs supporting 
the cantilever structure are fixed to the bottom sill 
girders which rest on equalising bogies. The rail 
wheels of these bogies are 32 in number, the crane 
travelling on a double rail track at 28 ft. centres. 
All the motions are controlled from a driver’s cabin 
situated on the tower structure from which a clear 
view of the load is obtained. 

Included in the same contract was a 170-ton electric 
overhead travelling crane of the four-motor type. 
The span of this, between rail centres, is 50 ft. The 
cross girders and wheel base are at 17 ft. 6 in. centres. 
The height from floor to rail level is 81 ft. 6 in. 

The crab is fitted with main and auxiliary hoisting 
and travelling motions, each operated by an indepen- 
dent motor through reductions of spur gearing. The 
range of the main hook lift is 66 ft. 3 in., whilst that 
of the auxiliary hook is 82 ft. The main hoisting 
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present state of the art, to verify that the noise meter | tackle is of 12 parts steel wire rope. Loads of up to Paper-Tape Sealing Machines.—The use of 


25 tons are lifted on six-part tackle of steel wire rope 
by the auxiliary hoisting gear, and motions are fitted 
with powerful automatic brakes. 

The travelling gear is operated by a motor fixed 
at the centre of the cross girders and geared to a cross 
shaft which transmits the motion to the rail wheels. 
The cross girders are supported by equalising carriages 
coupled together, in which the rail wheels, eight in 
number, are fixed. 

The crane is controlled from a driver’s cabin sus- 
pended from the end of one cross girder; as in the 
case of the Titan crane above described, a test load 
of 212} tons was successfully applied. 








SMALL GEARED MOTOR UNIT. 


THE combined electric motor and reduction gear box, 
shown in the accompanying illustration, has been 
developed by Messrs. Higgs Motors Limited, Witton, 
Birmingham, to meet the demand for small power 
outputs at low speeds. It consists of a flange mounting 
motor of the squirrel cage, repulsion-start induction 
or direct-current types, which is coupled to a totally 
enclosed gear box containing double or triple reduction 
gearing. 

The motor outputs provided are 0-25, 0-5, 0-75 or 
1-h.p., the speeds being either 1,425 r.p.m. or 940 r.p.m. 
in the first three sizes and 1,425 r.p.m. only in the 
largest size. Double-reduction gearing gives a speed 
of 92 r.p.m. or 62 r.p.m. with the higher and lower 
motor speed respectively, while the triple-reduction 
gearing similarly gives speeds of 28 r.p.m. and 19 r.p.m. 
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The gear wheels, which are designed for continuous 
operation under full load, are of the spur type and 
run in oil. The slow speed shaft is of rigid construction 
and runs in oversize ball-bearings. All the gear wheels, 
with the exception of the high-speed motor pinion and 
its wheel, run between two bearings. There is only 
one joint on the casing and this is sealed by a deep 
circular spigot, so that oil tightness is secured, while 
creepage is prevented by the use of oil flingers and 
glands, which are fitted to both the motor and final 
shafts. 








CATALOGUES. 


Portable Electric Tools.—All the features of the Little 
Giant direct-current and alternating-current drills, 
»olishers, buffers, grinders, and hammers made by Messrs. 
fhe Consolidated Pneumatic Tool Company, Limited, of 
Egyptian House, 170, Piccadilly, London, W.1, are dealt 
with in a catalogue received from the firm. 

Liquid Level Indicators._-Messrs. Gent and Company, 
Limited, Faraday Works, Leicester, show their various 
designs of tangent liqui’ level indicating, recording and 
alarm apparatus for waterworks, sewage works, oil 
refineries, and for use with tanks and wells, in a freely 
illustrated and comprehensive catalogue. 

Watches.—Accurate time keeping is so important in 
various types of engineering testing and research work 
that Messrs. 8. Smith and Sons (Motor Accessories), 
Limited, 179-185, Great Portland-street, London, W.1, 
have issued a pamphlet on the variety of models of 
chronographs they supply for the purpose. 

Electric Soldering JIrons.—Messrs. W. T. Henley’s 
Telegraph Works Company, Limited, Holborn Viaduct, 
London, E.C.1, have issued a folder on their professional 
heavyweight type of Solon soldering irons, suitable for 
all industrial uses. These are made in three sizes, con- 
suming 65 watts, 125 watts and 240 watts respectively. 

Commercial Motor Vehicles.—A six-page folder with 
illustrations, dealing with the principal features and ad- 
vantages of their Bulldog chassis, affording a paying load 
of 3 tons, has been received from Messrs. John I. Thorny- 
croft and Company, Limited, Thornycroft House, 
Smith-square, London, 8.W.1. Coachwork to suit 
various trades or special needs is also illustrated. 

Machine Tools.—The Craven Machine Tool Gazette 
is an excellently produced quarterly, published by 
Messrs. Craven Brothers (Manchester), Limited, Reddish, 
Stockport. A recent issue deals with the machine-tool 
mage of the firm, while two general articles, on the 

ndian earthquake and on the ancient city of Bassein, 
near Bombay, are included. 








ag [DEc. 14, 1934. 








mmed 
tape for the sealing of parcels and cartons is cutending 
Messrs. Samuel Jones and Company, Limited, of Bride 
well-place, London, E.C.4, have therefore issued a 
catalogue of their Lightning machines for all the variect, 
of duties. Many of the details and spare parts are illus 
trated, including an electric water-heater element. 


Floodlight Projectors and Electrical Fittings.—Copies o| 
lists and pamphlets dealing with floodlights for work ir 
open spaces, industrial reflector fittings for almost ever, 
type of interior and exterior uses, desk standards, and 
Hartmann and Braun electrical instruments for labora 
tory, switchboard and other industrial services, have been 
received from Messrs. Kandem Electrical, Limited, of 
711, Fulham-road, London, 8.W.6. 


Tachometers.—Small tachometers for marine an: 
stationary engines, aeroplanes, machine tools, and 
variety of other uses, are the subject-matter of a specia| 
catalogue issued by Messrs. The Lunken Company, 
Limited, 35, Great Dover-street, London, 8.E.1. Thes: 
have an acting movement consisting of a magnet revolving 
on a shaft without levers or springs, and have an accurac\ 
of within 0-2 per cent. 

Ezxactor Control System.—The Hele-Shaw—Beacham 
Exactor contro] system, for levers or valves, whereby 
their action may be operated from some central sourc: 
far from the appliance, is the subject of a pamphle: 
received from Messrs. The Exactor Control Company 
Limited, of Dorland House, Lower Regent-street, 
London, 8.W.1. The system used is hydraulic and 
owes its success to the fact that the oi] between the two 
pistons is maintained at a constant volume. 


Pyrometers.—Optical methods can be used to obtain 
ne and accurate readings of temperature. Messrs.Elliott 

rothers (London), Limited, Century Works, Lewisham, 
London, 8.E.13, deal with the Siemens instruments for 
the purpose in a recently issued descriptive catalogue 
The equipment covered comprises optical pyrometers, 
cross-fament pyrometers, total radiation pyromet«rs 
and the Siemens Ardometer. The standard temperatur: 
ranges of the latter extend up to 2,000 deg. C. 


Cranes, Contractors’ Plant, and Used Machine Tools. 
Messrs. George Cohen, Sons and Company, Limited, of 
600, Commercial-road, London, E.14, have published 
two recent catalogues, the one dealing with the stocks 
they hold of high-grade modern cranes, locomotives and 
contractors’ plant, for which hire service is possible as 
well as purchase, and second-hand machine tools of 
standard makes. The catalogues are systematically 
sectionalised into the various classifications to facilitate 
reference. 

Electric Motor Sirens.—Messrs. Gent and Company, 
Limited, of Faraday Works, Leicester, have issued a 
sectional catalogue covering their Tangent electric motor- 
operated sirens, used as warning signals by industrial 
concerns and public bodies, such as fire brigades, and 
Government ments. Their ranges extend to 
four miles. Machines up to | h.p. are single-ended 
that is, have a single-siren rotor—and can be heard up 
to two miles distant, while all the others have double ends. 
or two-siren rotors. 

Temperature Regulators.—Messrs. Crosby Valve and 
Engineering Company, Limited, of 41 and 42, Foley 
street, Great Portland-street, London, W.1, have issued 
a pamphlet on their Sylphon temperature regulators, 
which are used extensively for the control of the tempera- 
tures of hot-water storage tanks, dry kilns, warming 
ovens, proofing rooms, feed-water heaters, oil heaters. 
stills, and a great variety of other industrial plant 


| These have all-metal seamless bellows and have bal! 


bearing end thrusts on the adjusting wheels of all spring 
type regulators to reduce the friction. 

Grain-Handling Equipment.—Messrs. Spencer (Melk 
sham), Limited, of Melksham, Wilts, have issued a 
booklet on grain handling, showing many photographic 
reproductions of equipment of all types they have 
supplied for the purpose in many parts of the world 
The examples include many complete installations, as 
well as belt and bucket-type elevators and conveyors. 
distributing chutes, hydraulic tippers for colonial bulk 
grain wagons, transporters, and pneumatic elevators. 
both floating and fixed. An accompanying catalogue 
covers pneumatic handling in greater detail. 

Diesel Oil Engines.—In a folder bearing the titi 
Further Notable Results of Good Design, Messrs. Belliss 
and Morcom, Limited, of Birmingham, 16, call attention 
to the low fuel and lubricating-oil consumption of! 
their engines. The figures quoted were taken from the 
annual report for 1933 of the Diesel Engine Users 
Association, and show that out of 54 stations the works 
power station of the firm had the best lubricating-oil 
consumption of engines using trunk pistons, and if atl 
stations were included, it was second on both fuel and 
lubricating-oil consumption. An accompanying pamphlet 
gives photographs of installations and quoted opinions 
of users. 

Velox Steam Generators.—Messrs. Richardsons, West- 
garth and Company, Limited, Hartlepool Engine Works, 
Hartlepool, have sent us a reprint of a paper relating 
to the Velox steam generator, which was read by Mr. M. G. 
S. Swallow before a meeting of the North-western branch 
of the Institution of Mechanical Engineers. Professor 
J.T. Nicolson, in 1906, showed the considerable advantage 
of increased flue-gas velocities in boilers in obtaiming 
increased heat transmission. This work has been 
extended for the Velox steam generator up to gas speeds 
of much greater magnitude than originally contem 
plated by Nicolson. These rapid steam generators ar 
manufactured by Messrs. Richerdeons, Westgarth 
Brown, Boveri, Limited, at the Hartlepool Engin 
Works, Hartlepool. 
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A HARMONIC 
By J. Harvey, 
Philosophical Magazine of April, 1895, 
Udny Yule described a principle and an 


ANALYSER. 
A.R.C.S., B.Se. 





In the 
Mr. G. 


instrument based on the principle by which, with | 


the employment of a planimeter, the harmonic 
analysis of a function could be effected. 
of this article had rediscovered the principle, and had 
almost constructed the instrument about to be 
described before he became aware of Mr. Yule’s 
paper. This instrument is independent of a plani- | 
meter; further, 


about an axis. The explanation of the principle will 
be given in a modified form from that in which 
Mr. Yule gave it, so as to bear more directly on the 
special instrument. 





The author | 
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0 — 27. 
for finding area will be described later. 


The theory on which the instrument finds a, and 


hb, will now be explained. 


Let the extremities P and W of a bar of length J, 


move over curves A A’ and BB 
position A B of the bar to a final position A’ B’, 
Fig. 1. 

Let P W be a position of the bar which makes an 
angle @ with a fixed line D D, and suck that the are 
A P= , and the are BW = 38’. 

| position of the bar near to P W and making with it 


the mechanism is adapted for| an angle A @. 
finding area, and first and second moments of area | 


If P’L and W’M are perpendiculars on PW, 
LP’ chord P P’. sin L P P’, 
| MW chord W W’. sin M w Ww’. 


Fig. 2. 

























































































The formulz for the coefficients, a,, an, by, 
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24, sin n x, for a function f (x) of an angle «x, from | also 
0 to v= 2 7, are MW’ = LP’+W’P’ sin \0@: 
oe | from which, 
de 9 | f(x) d | chord W W’sin M W W’ chord P P’.sin L P P’ 
ad + W’P’”. sin 46, 
0 - 
2a | re 
if chord W W 
ae 4 i a ie A sin MWW’. As 
“ chord P p’ A 6 
, “ . aeaLPP’. Ae W’ PP’. sin AG A #@. 
by | s(x) sin nad | Integrating between the positions AB and A’ B’, 
sith we hi ave, 
“” 
: ce . ~B’ +A 
he coefficient a, is the mean height of the curve cin $6 \ on bdo 36 <i Oe 
y ~ f(x) over the range 0 — 27. It may be found P 
by dividing the area bounded by the curve, the | B A 


s and the ordinates 2 
<th a of the base line 


= O and x = 2 2, by the 
representing the range 


where ¢ and ¢’ are the angles which the t 


tange nts | 


'to the curve A A’ and B B’ at P and W, respectively 


The method of employing the instrument 


Let P’ W’ be a! 





make with P W, and © and ©’ are the angles which 
A B and A’ B’ respectively make with D D. 

If, during the motion, there is a wheel fixed to the 
bar at W, which can turn freely about its axis co- 
incident with P W, and which can roll and slide on 


from an initial} the paper, the distance w, rolled by the wheel is 





B 
sin g’.d 
| i 
| Hence 
“AY 
w | sin dds (© )). 


A 
| Let, Fig. 2, the function y 
land x 


Sf (x) between a 0 
2 7 be represented by the curve A A’, the 
range of angle being represented by the length a. 
| Let one end P of a bar P W, with wheel at W : 

| described above, be brought round the henniny 
0 A A’ A” O. Let P W during the movement make, 
| for any abscissa x of P, an angle n x with the positive 
| direction of y, x being a positive integer; so that 
| PW makes » complete revolutions clockwise as P 
| traces A A’, and makes » a te revolutions anti- 
clockwise as P traces A” O. As P moves along the 
lines OA and A’ A’, P W lies along these lines, and 
| the wheel slides only on the paper. As P moves 
| along the curve A A’, P W makes with the tangent 
(na + #), where 
~ is the angle which the tangent to the curve makes 
with the x-axis. The distance, w,, rolled by the 
wheel positively, in the movement is 


to the curve at Pan angle¢ 





c= 2r 


| wy [om oa- l. 2an, 
r 2fr 
| [ conn b)ds+l.2an, 


cos na cos dds | sinnwsindde l.2an 


ss 


0 r “” 


ie , 
Zn oft 2 


| cosnad., =] sinnady +l.2an 
o r=0 
} , adzx dy 
} Since cos & =—- =, and sin 
[ 2ads o d A 
| LB r 29 
1 
ysnnx—n) ycosnadx l.2an 
} “i a 
| 


[By the rule for Integration by Parts.] 


» nav dx +l.2an, 


As P moves along the path A” O, the distance, w,, 
rolled negatively by the wheel is, since y is zero for 
a point on A” O, equal to 1-2 mn. 

Hence in the complete circuit by P, the distance 
rolled positively is 





eg 


4 — Wg =n | ycosnade 

v 
If d is the diameter of the rolling wheel and m is 
| the number of turns made by the wheel, as given by 
la counter attached, w, —- w.= mad. 
| Hence 


x 29 


mnad=n | y cop na dz, 


I mt) 
from which 


md l 
| y cos naw da = ay, 
n” 7 





a cosine coefficient in the Fourier series. 

Let, during the movement of P round the path 
0 A A’ A” O, the bar P W make, for an abscissa + 
of P, the angle n x with the negative direction of 2. 

| As P moves over the line O A, the wheel rolls posi- 

| tively a distance w, = OA, 
As P moves over the line A’ A”, the wheel rolls 
| negatively a distance w, = A’ A’ 
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As P moves over the curve A A’, P W makes with | which and also to the z-axis the axis of R, is| the angle nz with the positive y- or the _ negative 
\ bar B Bis fixed to the frame. On its top| x-direction for a position (x, y) of T. The diameter ¢/ 


the tangent to the curve at P an angle ¢ ~ parallel t on ; 
(na + ); the distance w, rolled positively by the | surface is cut a groove G G, and to one vertical face of the rolling wheel W, is 2 cm. The reading m of 


wheel is \is fixed a rack K K; both groove and rack are} the wheel when multiplied by 2 vives the required 
; | parallel to the x-direction. A trolley, L, is suspended yi... 
i | by two edged wheels V, and V,, which roll on the 
“sy | sing@ds + loan, ledges of the groove, and a wheel V, which rolls on To employ the mechanism as a planimeter, Fig. 4, 

the bar ( D. The trolley can be moved freely in| the trolley is fixed by a catch to the bar B B, so that 


coefficients as centimetres for the plotted curve. 









































(4735.0) —— ENGINEERING Fig. 5. 
. + 
Fig.6. 
‘ a ) the r-direction between 
| i tes side .2en | Stops S; and S,, so that 
ja tracing point T fixed 
, | to it can traverse a dis 
, ° . . | tance a (= 24 em.) in 
| ae on is owe ain ya l.2an, | the r-direction, repre sent- 
. —_ ing the range 0 — 27. 
- 2m | Thus, owing to the free- 
= | sinnaxdz | coanady lL.2an, | dom of motion of the 
” frame in the y-direction 


jand of the trolley in the 
r-direction, the point T 


| wcoss , | ysinna d L.2an, |can be made to trace any 

| boundary within the rang: 

10 2 -, in the 2x-direct 

. thes |}ion ; there is no limit to 

ae - Gere | sea ialoahs 1.2m) | the movement of T in the 
s=6 


= ly direction. 


\ bar H H in the y-dire« 
\s P moves over the path A” O, the distance w,| tion ean be dr ong 
I a| tion can rawn through 


rolled negatively by the wheel is /-2 7 n | guides under the trolley 

















Hence in the complete circuit by P of the boundary,| by a milled screw-nut N. 
the wheel rolls positively a distance w, " mal In H H there is a vertices! 
: | 
Ws | hole in which a spindle P 
! le lean turn. To the uppel 
in @ 0 needa. jend of the spindle one of 
ja set of gear wheels of 
0 a 
| radii ; »* 5,2 6, 
If m is the number of revolutions of the wheel, 2a at 
then lean be fixed. To the 
, | lower part of the spindle 
I | 1 ‘ 
md 1 P is fixed a small frame (4738.F) 
ysinnadaz } 
n - |in which is set the record- | 
} 








| ing wheel W to roll on 


the paper, with its axis “ENCENEEEING 


a sine coefficient in the Fourier series | 
passing through the axis 


rhe instrument is designed so that one end P| of the spindle P. 
of a bar P W, can be made to trace any boundary} To set the instrument, the trolley is brought up, the spindle P can be moved only with the frame in 
within a range a representing 2 7 radians in the |} to the stop S,, so that T is at the origin of co-| the y-direction. A tracing arm PT, can be fixed 
direction, and so that P W can make the angle » «| ordinates, then by means of the screw-nut N, the| to the spindle, so that the direction PT, is that of 
with the positive y-direction or the negative | gear wheel is drawn in to engage with the rack and|the axis of the recording w heel. (The toothe: 
r-direction for co-ordinates x and y of P, according | so that the direction of P W is the positive direction | sector, as seen in Fig. 4, plays no part in this opera 


as a, or b, is required, from n lton 6. of y or the negative direction of x, according as an| tion). When T, has traced a closed curv the 
A rectangular frame C D E F, Fig. 3, can be moved | or 6, is required. wheel W records the corresponding area as 1! 

in the y-direction on three rollers, R,, R,, and R,, As T is brought round the boundary, P will} Amsler’s planimeter. 
the 


two of which, R, and R,, have the same axle, to! describe a similar boundary, and P W will make Fig. 5 shows the arrangement for finding 
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PLATE XLIV. 


SWITCHGEAR FOR THE TREBOVICE POWER STATION, SILESIA, 
CZECHOSLOVAKIA. 


For De scription, See Page 669.) 


eee ee 
. ol ganeern ~= 


— — ) 


4 
“3° 
~ 


we 
eh 


| 


“ 


| 


A 
~~ 


, abe se 
7 Pe 
ef 


fF) BEES Pape 
GT Re oy tN 2 
. ; 
bad 4 4 1 | 
' * 
7 ; ‘ é 
; eZ. . 
P — 


1 = 





110,000-Voir Cir urr-Breaker with TANK ReMmMovep. OPERATING PANELS OF 3,000-VoLT SwiTCHGEAR. 


(To face page 66 














DEC. 21, 1934.] 


THE TREBOVICE POWER STATION, CZECHOSLOVAKIA. 
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first moment of an area about a line T U, indicated 
in Fig. 6. The trolley is fixed to the bar B B so 
that the line joining T to a fixed point U on the 
frame is perpendicular to the axes of the rollers. 
The line T U passes through the axes of the spindle P 
ind of the two vertical holes I, and I, (see Fig. 4) 
in the bar H H (see Fig. 3). On the spindle P is 
fixed a gear wheel (not to engage with the rack) 
whose radius to that of the toothed sector is 1 : 2. 
A spindle J (Fig. 6), which can be fixed to the 
sector at its centre, is dropped into the hole I,, so 
that the sector and gear wheel engage, and at the 
Same time the axis of the recording wheel should be 
perpendicular to J T,, when T, is on the line T U. 
I'he wheel will then record the first moment of the 
‘rea enclosed by a boundary traced out by T,. 

_ Similarly for the second moment (or moment of 
inertia) of the area about T U. A gear wheel, Fig. 6, 
is fixed to the spindle P (Fig. 4), whose radius to 
that of the sector is 1:3. The spindle J is dropped 
into the hole I, in H H, so that the gear wheel and 
Sector engage, and so that the axis of the recording 
Wheel is in the direction J T,, when T, is on the line 
['U. The reading of W in this case, and the area 






111,000-Votr Crrcurr-BREAKERS IN ButpErRs’ SHops. 
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| 
|switches. Owing to the incidence of the light in 
this view, it is difficult to distinguish the trans- 
| former casing from the wall behind them, but the 
|insulators and breathing tanks can clearly be seen. 
|One of the transformers can perhaps better be 
}seen at the extreme left of Fig. 39, which is 
}an overhead view of the same switchgear look- 
ing in the opposite direction. A railway track 
is situated in front of the transformers, which 
| facilitates their installation and allows them to 
|be moved, when necessary, to the transformer 
erection and repair house, which can be seen in the 
middle distance in Fig. 39. The alternators are 
connected to the transformers by bare copper strip, 
the arrangement being indicated in Figs. 1 and 2. 
| The 110,000-volt side of the transformers is con- 
| nected through Skoda-Houst oil circuit-breakers and 
| disconnecting switches to duplicate overhead *bus- 
| bars of 0-62 sq. in. cross-section. The bars are 
| supported on a steel lattice framework by seven-link 
| chains of suspension insulators, connection between 
the circuit-breakers and disconnecting switches and 
between the latter and the ’bus-bars being made by 
| bare copper cable of 0-186 sq. in. cross-section. 
These connections are carried overhead, and are 
supported by chains of insulators, as shown in 
| Fig. 42. The disconnection switches can be seen 
jat the left of this figure. They consist of vertical 
insulators supported on framework built up of 
| steel sections and carry the disconnecting blades at 
|the top. The blade of each individual phase of any 
' one switch is carried by the centre of three insulators. 
|The blade may be moved in a horizontal plane by 
/means of a lever gear operated from below and makes 
or breaks connection with contacts fixed at the top 
of the two outer insulators. The switches are 
| provided with earthing switches on the incoming 
side. The outgoing feeders are each similarly 
equipped with disconnecting switches and oil circuit- 
breakers, the latter being situated on the opposite 
side of the *bus-bars from the main transformer 
| breakers. They can be seen towards the right in 
Fig. 39. The various circuits are equipped with 
potential and current transformers for the operation 
‘of the indicating and recording instruments. Hand- 
operated coupling switches are also provided by 
means of which the two ’bus-bar systems may be 
| connected in parallel if desired. 

The 110,000-volt Skoda-Houst main circuit- 
breakers, a single pole of one of which is illustrated 
in Fig. 40, are of great interest. The design is simple 
and special attention has been paid to arranging 
that the moving parts shall be of small moment of 
inertia. The driving mechanism is situated on the 
cover of the oil tank, where it is easily accessible, 
and a high-speed of cut-out, combined with a long 
break, has been obtained in a switch cf very moderate 

;size. Each breaker consists of three poles in 
| separate oil tanks, one of the complete units being 
|shown at the right-hand side of Fig. 43, annexed. 
| A special feature of the breaker is that the circuit 
is made and broken by rotation of the blade in a 
horizontal plane. The general arrangement will be 
clear from Fig. 40. The blade is made of light 
metal and is hollow, while the question of its resist- 
already obtained, give, according to a formula, | ®"¢e to movement in oil was taken into consideration 
the second moment of the area about T U. |in determining its shape. It is carried at the lower 
The theory underlying these operations is the | end of a tube made of insulating material, which is 
same as in Amsler’s Moment Integrator. The instru- | connected to a vertical spindle at its upper end. 
ment is manufactured by Messrs. A. J. Amsler and | The spindle is supported from the switch cover 
Company, Schaffhausen, Switzerland. through the intermediation of a helical spring, so 
that the horizontal position of the blade is not 

rigidly fixed, a certain amount of clasticity ‘being 
introduced by the spring. The blade makes con- 
nection with the fixed contacts only on its upper 
face, and as the pull exerted by the helical spring 
| can be adjusted, the pressure between the blade and 
the contacts may be regulated. The fixed contacts 
are also spring-supported from their insulated bush- 
ings. As will be noted in Fig. 40, the blade is 
provided with arcing tips which take the final break 














THE TREBOVICE POWER STATION, | 
SILESIA, CZECHOSLOVAKIA. 


(Concluded from page 584.) 


THE two 30,000-kVA, 6,300-volt 
nators are direct connected to two 6,300/110,000- 
volt, 30,000-kVA step-up transformers, of the out- 
door type, which are situated immediately outside 
the turbine-house wall. They are shown in the | 28 it leaves the contacts. 
cross-section and plan of the station given in Figs.| The switchcs are operated, through levers and 


alter- | 
| 
| 

1 and 2, on Plate XX ante. Their position in rela- pull rods, by an electric motor supplied with power 


main 


tion to the outdoor switchgear will be seen from | from an accumulator. There is one motor for each 
Figs. 39 and 42 on Plate XLIV, and on this page. |three-pole switch, contained in a pillar situated 
The engine-room wall, against which the transformers Two of the pillars, each at 
are placed, is at the right of Fig. 42, the transformers 
being situated immediately behind the row of oil 


alongside the breaker. 


the left-hand side of its three-pole breaker, can be 
seen at the left of Fig. 39. The pillars can also be 









670 


distinguished in Fig. 42. The motors are operated | 
from the main control board, which will be referred 
to later. The spindle carrying the insulating 
tube and the blade is rotated through a step-up | 
spur gearing so that, when breaking circuit, the | 
whole of the driving mechanism moves relatively 
slowly except for the blade unit, which is very light 
and consists only of the vertical spindle, together 
with the blade itself and the insulating supporting 
tube. The drive is transmitted to the spindle 
through a toothed segment mounted on, but not 
directly attached to, it. This segment carries a 
lug which engages with a further lug secured to the 
spindle, but these lugs are so positioned that the 
segment can move through a considerable angle 
before the spindle is positively driven. The two 
parts are connected by a helical spring in such a 
way that, when breaking circuit, the segment moves 
ahead of the spindle, stretching the spring until 
the lugs come into contact when the spindle carrying 
the blade is driven ; as soon as the blade starts to 
move it comes under the control of the stretched 
spring, so that it moves rapidly ahead of the segment 
and a very quick circuit-breaking action is obtained. 
The whole of the closing mechanism is in motion 
up to the point of release, but as, owing to the step- 
up gearing, this mechanism moves comparatively 
slowly, the power to acceleraté it, which is supplied 
by the driving motor, is comparatively small. All 
moving parts are brought to rest by braking springs, 
the mechanism being stopped first and then the 
blade and spindle. The braking springs for the 
blade have been placed as near as possible to the 
centre of gravity of the rapidly-moving blade unit 
in order to eliminate shock and vibration as much 
as possible. They are accordingly fixed below the 
switch cover, but all the rest of the mechanism is 
situated above it. The movement of the switch 
blade is limited by stops in both directions. 

The switches are fitted with oil-filled condenser- 
type bushings with a glass oil-level inspection 
chamber at the top, as shown in Fig. 40. A special 
test tube is provided by means of which samples 
of oil from the bottom of the bushing may be tested, 
or the whole of the oil may be changed without 
removing the bushing from the switch. The current 
transformers for the instrument circuits are built 
into the bushings, each of which contains two such 
transformers. Each has a capacity of 25 VA, | 
and they are arranged so that they may be connected 
The operating mechan 
to operate | 

indicators 





either in series or parallel. 
ism of the switches 
signals witches which are connected to 
on the main control board, so that the operator 
in charge of the station switching has always 
before him a visual indication of position of the 
switches. 


is arranged 


The 110,000-volt switchgear embodies, at present, 
eight outgoing feeder circuits, but provision is 
made for considerable extension. Four of the 
circuits are connected to 110,000-volt outgoing lines, 
while two are connected to 15,000-kW transformers 
which step-down to 23,000 volts and feed two 
further outgoing lines. The two remaining circuits 
ire also connected to 110,000-volt to 23,000-volt 
step-down 15,000-kW transformers, which are how- 
ever connected to 23,000-volt outdoor-type switch- 
gear situated at the station. This feeds a number 
of outgoing lines supplying local areas. It 
contains a circuit which is connected to a 5,000-kW | 
transformer which steps the current down to 
3,000 volts. This forms an alternative supply for 
the 3,000-volt station switchgear which is normally 
supplied from the 3,500-kW turbine-set. 
The 3,000-volt switchgear, a view of the operating | 
board of which is given in Fig. 41, is situated in an 

| 


also 


house 
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TATION, CZECHOSLOVAKIA. 





Fig. 44. 





Fie. 45. 
are supplied from this board ; smaller motors operate 
at 380 volts. 

In addition to the main motors, the 3,000-volt 
gear also controls three 800-kW 3,000/380-volt 
step-down transformers which supply the 380-volt 
board. Apart from the smaller motors, already 
referred to, this board, which is illustrated in 
Fig. 44 on this page, also supplies the lighting circuits. 
The gear, which is of the iron-frame type, is also 
situated in the engine room annex. It is fitted with 
oil switches connected to the "bus-bars through 
knife-type isolating switches. All outgoing circuits 


380-VoLtT PANeEL-" 


Marin Controt DEsk 


Type SwItTcHGEAR. 





AND DIAGRAM. 


\the whole of the main station circuits. The panels 
also contain indicating and recording instruments 
|registering the power and energy of the various 
| outgoing feeders. The room also contains a control 
\desk, behind which a diagram of the main circuits 
lis mounted on the wall. This is provided with 
| lights of various colours, which indicate the state of 
\the connections at any time and show whi h 
| switches are open and which closed. The diagram 
land desk are shown in Fig. 45 above. Th 
desk carries the relays and switches by means 0! 
|which the main outdoor oil-switches, main trans- 

ol 


annex to the turbine roon. The gear has duplicate | are fitted with overload relays and the transformer former switches, &c., are operated. The w hole 


‘bus-bars which may, if desired, be coupled together 
through an oil-switch. The panel oil switches are | 
of the free-handle type and are operated by hand- 
wheels, as may be seen in Fig. 41. They have a 
guaranteed rupturing capacity of 150,000 kW. The 
two 'bus-bar systems, with their corresponding oil 
mounted on different floors of the 
switchgear annex, may in the cross- 
section of the engine room given in Fig. 1, already 


switches, are 


48 be seen 


panels have reverse-power relays. Some of the out- 
going feeders feed auxiliary switchboards in the 
power station, which in turn control a group of 
Connection to the auxiliary switch- 
individual motors are made by 


small motors. 
boards or 
armoured cable. 

The main control point for all the principal 
circuits of the station is situated in a control room 
at the top of the administration building, connected 


to 


the station switchgear was constructed by Messrs. 
| Skoda Works of Pilsen. 








MODERN SPECTROSCOPY. 


Ix commencing his third and final Cantor Lecture 
on Modern Spectroscopy, at the Royal Society ol 
Arts, on Monday, December 3, 1934, Professor 
Herbert Dingle, D.Sc., A.R.C.S., D.LC., said that 


referred to. Protection is provided by inverse|to the power house by a staircase and corridor. lin his two previous lectures he had endeavoured 


relay in all three phases. The whole of the main 


motors in the station are weund for 3,000 volts and! on which are mounted thé protection relays for | spectroscopy, and he proposed then to consider th: 





It contains a series of steel plate distribution boards 


ito give an outline of the principles of modern 
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application of those principles to work of a different 
character. He pointed out that for a long time after 
Newton's original work on the subject, the spectrum 
had remained little more than a scientific curiosity. 
In 1860, however, Bunsen saw some lines which he 
did not recognise in the spectrum of certain spring 
waters, and after evaporating 44 tons of this water, 
extracted about 200 grains of a new element, which 
he called cesium. Immediately the hunt for new 
elements became general, and in a short time the 
spectroscope had discovered rubidium, thallium, 
indium and even helium in the sun, although it was 
not until 1895, when it appeared on the earth, again 
in the spectroscope, that the reality of helium was 
yenerally acknowledged. In the meantime, gallium 
had been added to the list. 

Thus it was evident that chemistry had found a 
powerful weapon, but the fact had to be faced that 
the appearance of an unknown line in the spectrum 
was no certain criterion of the existence of an un- 
known element; the line might come from a 
familiar substance in unfamiliar guise. Moreover, 
the spectrum did not always show all the elements 
known to be present. Common salt in a flame, for 
instance, showed sodium, but not chlorine. The 
more the spectrum was studied, the more numerous 
were the anomalies found, so that chemists became 
suspicious of it, and the study of spectra was given 
over to the physicists. Meanwhile, Kirchhoff and 
Bunsen had discovered how to interpret the absorp- 
tion spectra of the sun and stars, and as the astro- 





nemer had no alternative method of analysis, he 
was forced to carry on researches with an instrument 
he did not fully understand. Spectroscopy, however, 
was established on a sound theoretical basis in 1913, 
when Bohr put forward his theory of the hydrogen 
atom, which was later expanded into the general 
theory of atomic structure, described in previous 
lectures. Now, Professor Dingle said, quantum 
mechanics ruled the deliberations of physicists and 
band-spectrum analysis those of physical chemists. 
To a degree never before approached, spectrum | 
analysis was penetrating industry, medicine and 
research. This was due firstly to the fact that the 
urgency and multiform character of modern indus- 
trial problems called for every means of attack 
within reach, and secondly to the achievements of 
instrument manufacturers who had developed the 
technique of the construction of spectrographic 
apparatus to such a degree as almost to compel the 
recognition of its industrial importance. 

In the brief survey of the applications of spectros- 
copy possible in an hour, the lecturer said he would 
first deal with astronomical work. It soon became 
evident, he said, that all stellar spectra could be | 
arranged in a regular succession of types, the tran- 
sition between which was gradual. The general 
trend of the sequence was from simple spectra, 
showing mainly hydrogen, to complex spectra in 
which, first, many metallic elements and, later, | 
compounds appeared. Here, apparently, was 
evidence of an evolution of chemical elements; the 
youngest stars were formed mainly of hydrogen, the 
simplest element, and the course of evolution, as in 
the organic world, was one of increasing complexity. 
These spectrum differences, however, were now 





known to be chiefly, if not entirely, due to 
differences of physical condition and not of 
hemical composition, and in studying them 


istronomers were studying the evolution of stars, 
ind not that of elements. One of the earliest 
and, still one of the most important, astronomical 
applications of the spectroscope, was the determina- 
tion of the velocity of approach or recession of a 
body by means of the Doppler effect, which was 
very obvious in acoustics. If a source of light was 
pproaching an observer, the wavelength of the 
ight emitted was shortened, and vice versa, the 
ffect showing itself by a displacement of the lines 
n the spectrum, the displacement being approxi- 
mately proportional to the velocity component in 
the line of sight. The effect was small, but as 
elestial velocities were large, such widely-differing 
problems as the measurement of the velocities of 
tars, the speeds of rotation of the sun and planets, 
the motion of the components of double stars (which 
therwise would not be recognised as double at all), 
nd the determination of the structure of Saturn’s 
rings, could be dealt with. From such observations 
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| it had lately been discovered that the whole stellar 


system was rotating, or rather that its separate 
units were independently revolving round a centre, 
for a rigid rotation of the whole system would hardly 
be observable without reference to external systems. 
It was this effect, too, which formed the whole 
observational basis of the theory of the expanding 
universe. As an illustration of the detection of 
spectroscopic double stars, the lecturer showed the 
slide reproduced in Fig. 11, in which two spectra 
of the star Mizar, obtained at the Yerkes Observa- 
tory, appear. In both cases, the star spectrum is 
shown between two comparison spectra obtained 
from a terrestrial source. The upper spectrum was 
taken when the two revolving components of the 
star were moving across the line of sight, so that 
there was no displacement of the lines, but the lower 
spectrum was taken when, in the course of revolu- 
tion, one component of the star was moving towards 
the earth and the other away from it. The spectrum 
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lines from each component were, therefore, dis- 
placed in opposite directions, so that the single 
lines in the upper star spectrum appear as double 
lines in the lower spectrum. 

The lecturer then explained how the spectroscope 
could be used to determine the approximate distance 
of a star, but considerations of space prevent us from 
following him in this. Briefly, however, he said 
that the absolute brightness of a star was deter- 
mined from its spectrum, and as its apparent bright- 
ness could be measured directly, it was possible to 
calculate the distance necessary to reduce the 
absolute brightness to the apparent brightness. It 
also appeared from spectroscopic work that, so far 
as chemical composition was concerned, stars were 
almost identical with each other and with the earth, 
except for a possible superabundance of hydrogen, 
and that the physical conditions most potent in 
determining the character of a stellar spectrum were 
temperature and density, temperature being the 
more important of the two. Passing on to the 


consideration of the application of spectrum theory 
to the problem of the galactic nebule, the lecturer 
said that these gave simple emission spectra show- 
ing the presence of hydrogen and helium and includ- 





ing some strong lines never seen in the laboratory. 
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to which the name nebulium was applied, but later 
work had shown that the unknown lines were almost 
entirely due to oxygen and nitrogen in various stages 
of ionisation. Nebulium had, therefore, become a 
myth. 

Recalling the fact that in speaking of the absorp- 
tion spectra of luminous bodies he had pointed out 
that the light in the absorption line was charac- 
teristic of processes occurring in the absorbing 
substance, Professor Dingle said that this had been 
turned to account in examining the atmosphere of 
the sun. The instrument used for this purpose was 
known as a spectroheliograph and consisted of an 
ordinary spectrograph having a second slit which 
could be placed over any one of the absorption 
lines in the solar spectrum so that only the light in 
that line passed through the second slit. An image 
of the sun was made to pass at a constant rate 
across the first slit and a photographic plate was 
moved at exactly the same rate across the second 
slit. Since the spectrum line formed on the latter 
was an image of the first slit and therefore of that 
portion of the solar dise projected on to the first 
slit at any particular instant, it was possible, by 
moving the image and plate as stated, to obtain 
a complete photograph of the sun in the light of 
the spectrum line chosen. The photograph would, 
therefore, show the distribution of the atoms 
radiating that line over the whole of the sun’s 
atmosphere. Such photographs, known as spectro- 
heliograms, coupled with Doppler-displacement 
measurements and estimates of temperature and 
density, enabled a solar meteorology to be con- 
structed in considerable detail. 

The lecturer then went on to explain the use of 
the wavelength of a particular spectrum line as a 
standard of length. The red line of cadmium, he 
said, was always used for the purpose and in 1906 
Benoit, Fabry and Pérot, in one of the most accurate 
experiments ever undertaken, determined the wave- 
length of this line, under certain definitely specified 
conditions, as 6438-4696 x 10-'’ metre. A re-deter- 
mination had been made in Japan in 1928, and 
quite recently by Sears and Barrell of the National 
Physical Laboratory, all the results, as far as they 
were comparable, being in excellent agreement. 

Owing to limitations of time, the industrial 
applications of spectroscopy had to be dealt with 
rather cursorily. Most of this work, the lecturer 
said, resolved itself into either qualitative or quan- 
titative analysis, and might range from rough and 
ready routine examination, in which rapidity was 
one of the main considerations, to searches for 
minute quantities of materials in which certainty 
|and accuracy were essential. The process of quali- 
| tative analysis consisted in obtaining the spectrum 
of a substance and identifying the lines which 
appeared, but this was not as simple as it might 
seem. The publications of Messrs. Adam Hilger, 
Limited, many of which have been referred to in 
our columns, gave striking testimony to the scope 
and variety of qualitative spectrographic analysis. 
In metallurgy, chemistry, and biology, and in any 
kind of work in which it was necessary to use 
pure materials or to know what materials were being 
used, modern spectrographic methods were usually 
superior to any other. As an example of this class 
of work the lecturer mentioned some investigations 
he had made for the East Malling Research Station 
to ascertain the effects of different soils, manurial 
treatment and root stocks on the composition of 
fruit trees. As a further example, he showed 
spectra of the dirt scraped from the glass roof of 
a building in the outskirts of London, and of the 
fuel used in the building. Points of interest were 
that lead showed prominently in the spectrum of 
the deposit, while gallium was also present. It had 
been noticed many years ago that gallium, among 
other unexpected elements, was prominent in the 
spectra of dirt from various sources, and as the 
only gallium obtainable in this country cost about 
five guineas a gram the hint provided by the spectro- 
graph might perhaps be worth taking. 

The spectrograph had also been used to detect 
adulteration of milk, promising results having been 
obtained in this application from absorption 
spectra. The latter had the particular advantage 
that their production did not involve the breaking 








These lines were at first attributed to an element 





up of the specimen into its elements, but their 
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interpretation required both knowledge and experi- 
ence. For detecting and measuring absorption, a 
simple form of photometer was often a most useful 
accessory, but time not available for the 
lecturer to deal with its use. Quantitative spectrum 
analysis, he said, presented a problem which, so 
far, had only been solved in the simplest cases. 
The principle involved, however, was quite straight- 
forward. The strength of a spectrum line was 
directly proportional to the number of atoms in the 
source which radiated that line, so that a measure- 
ment of the strength of the line was a measurement 
of the number of radiating atoms. Many difficulties, 
however, arose from the fact that the atoms of an 
different strengths and 
the question was which line to employ for the 
measurement, and why. Again, in a mixture of 
elements there was no guarantee that the radiation 
of each element would be proportional to its abun- 
dance; the number of radiating atoms was not a 
certain index to the number of atoms present. The 
strength of a line was also an indefinite term, and 
any localisation of an impurity might produce very 
Further, some elements were 
more easily ionised than others, so that different 
results might be obtained by comparing neutral and 
ionised atoms of the same element In spite of 
these and other difficulties referred to by the 
lecturer, something had been done in the simplest 
problems and the greatest success had been achieved 
estimating quantities of impurities in 
otherwise pure materials. Gerlach and Schweitzer 
in Germany and Twyman and Smith in this country 
had dealt with this problem. The method employed 
consisted in preparing standard spectra correspond- 
ing to graded amounts of the impurity. A sensitive 
line of the impurity was then compared with neigh- 


was 


a 


element radiated lines of 


misleading results 


in small 


bouring lines, having various intensities, of the main 
substance and the one which was most nearly equa! 
intensity to the impurity line was selected. This 
would, of 1 different line for each concen 
tration of the impurity, and in any particular case 
the choice, in the light of the standard spectrum, 


course, be 


ndicated the concentration. The slide reproduced 
n Fig. 12, from Twyman and Smith’s work, showed 
' portion of the spectrum of magnesium free from 
calcium and containing small proportions of that 
clement up to 0-4 percent, The increasing intensity 
of the calcium at 3033-7 A, 3968-5 A, and 
$226°7 A was clearly visible in the original photo- 
raph, although less easily discernible in the repro- 


lines 


Che results were found to be both rapid 
problems, the 
Each problem, 
however, must be dealt with independently, there 
being no general criterion applicable to all cases. 
Nevertheless, for 
scale, time spent in preliminary research was much 
for by the subsequent 
saving in time and money, and there many 
directions in which a practicable and_ profitable 
spectrographic analysis only awaited a little detailed 
ittention to the problems involved 


duction 
ind) trustworthy 
method was the best so far devised. 


for certain and 


routine observations on a large 


more than compensated 


nh were 








ARMSTRONG WHITWORTH DIESEL- 
ELECTRIC RAIL UNITS. 


it is becoming increasingly evident that the heavy 
ol engine is destined to play an important part in 
future railway development throughout the world 
It is already firmly established in many countries for 
dealing light traffic, solid fuels or 
water are searce, has replaced the steam locomotive 
not a few cases for main-line working. The potential 
of heavy-oil locomotives and rail-cars in the lesser 
developed countries are therefore undoubtedly 
siderable, and it is decidedly unfortunate that British 
manufacturers of such plant have only limited oppor 
tunities of obtaining working data of their products on 
That this handicap can be overcome, 
is shown by the of Messrs. Sir W. G 
Armstrong Whitworth and Company (Engineers), 
Limited, of Newcastle-on Ty ne, who have been success 


with and where 


tles 


con- 


home railways 


however case 


ful in obtaining a number of foreign orders in face of 


wide competition, while carrying out much valuable 
pioneer work in demonstrating the value of the oil 
engine for shunting and certain types of traffic in this 
The firm's steam locomotives have enjoyed 
» well-earned reputation for many and it 
may be emphasised that their entry into the heavy-oil 
engine field did not imply any intention to abandon 
this branch of their activities. Side by side with the 


eountry 
years, 
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development of oil locomotives and rail-cars, their | quent to these three units have been described in ou 


plant for the manufacture of steam locomotives has 
been retained and modernised, and a 
number of such units have, in fact, been constructed 
in the past year or two, while over 100 are at present 
construction. The firm commenced the con 
struction of Diesel locomotives and rail cars in 1931, 
the first few engines being obtained from 
Sulzer. This type of engine has been retained through- 
out, in conjunction with Saurer engines for some of the 
lighter rail vehicles, but apart from the few units 
mentioned, all engines of both types have been built 
in the Newcastle works. A very complete and modern 
plant has been laid down for the manufacture of 
the Sulzer engine, while the Saurer engine is produced 
in the new shops devoted to the manufacture of the 
Armstrong-Saurer commercial vehicle. 

The first heavy-oil units to be constructed by the 
company were three 250-h.p. rail-cars, fitted with 
Sulzer engines. These cars were described in Enor- 
EERING, vol. cxxxiii, page 10 (1932), 
test details were given on page 299 of the same volume, 
All three cars have since been in regular service on the 
northern section of the London and North Eastern 
Railway. Their construction now well known, 
and it is sufficient to recall that, in common with all 
subsequent locomotives and rail-cars built by the 
firm, electrical transmission is employed. A number 
of both locomotives and rail-cars constructed subse 


under 


is 


considerable | 


Messrs. | 


while further | 


columns, amongst which may be mentioned 40-tor 
and 15-ton locomotives, described in vol. cxxxiv, pag 
666 (1932), and a narrow-gauge car for use on H.H 
the Gaekwar’s Baroda State Railways, fitted with a» 
Armstrong-Saurer 95-h.p. engine and described o1 
page 488 of the same volume. Apart from thes 
small units, a description was given in vol. cxxx\ 
page 328 (1933) of two 1,700-h.p. mobile power house- 
and a locomotive of similar power, built for the Bueno 
Aires Great Southern Railway, and in the succeedin: 
volume, on page 571, particulars were given of a! 
880-h.p. main-line locomotive with which extensiv: 
experiments have been carried out on the Newcastle and 
Berwick section of the London and North-Easter: 
Railway. In addition to these units, two others, eac! 
in its way of particular interest, were constructed i! 
the same year. These are, respectively, a light motor 
train for the San Paulo Railway, and a light rail *bu- 
constructed for use in direct competition with road 
services. As these two units have not previously bee! 
|dealt with in our columns, we propose to describe 
| them in some detail. 

The conditions to which the San Paulo train 
| to conform were somewhat unusual, and necessitated 
careful consideration of the design. It was require: 
to operate between the port of Santos and San Paul: 
a distance of roughly 49 miles. The line rises to a! 
| altitude of 2,600 ft., and includes the Serra inclin 
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DIESEL-ELECTRIC RAIL UNITS. 


| 
CONSTRUCTED BY MESSRS. SIR W. G. ARMSTRONG WHITWORTH AND COMPANY (ENGINEERS), LIMITED, NEWCASTLE-ON-TYNE. | 


(For Description, see Page 672.) 
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ARTICULATION BETWEEN COACHES. 








14. Rat Bus 


Fig. 


of 1 in 12} operated by a ropeway. When this incline 
is reached from Santos, the complete train is hauled 
up, and then continues its journey to San Paulo over 
a heavily graded route. A frequent service was 
demanded, and a very appreciable economy was required 
for the total journey. This involved higher average 
speeds throughout, and particularly over the section 
between San Paulo and the Serra incline. The whole 
journey had previously occupied 1 hour 40 minutes 
by fast train. It will be seen that the service involved 
working at widely differing altitudes at very short 
intervals, and in addition, as the passing loops on 
the line were short, the overall length of the train had 
to be restricted. A general view of the train is given 
in Fig. 1, Plate XLV, while various details are shown in 
Figs. 2 to 13, Plate XLV, and above and opposite. The 
train is made up of a power house and three coaches, two 
motors being mounted on the leading bogie under the 
power unit, and two on the rear bogie of the third 
oach. Weight has been economised partly by the 
mployment of light forms of construction and light 
materials, and partly by articulating the coaches on 
mmon bogies, the latter procedure also resulting in 
smoother running. The power house is articulated 
to the first coach and the last two coaches are also 
articulated, the connection between the second and 
third coaches being by simple drawgear. The maximum 
designed speed is 65 m.p.h. The main engine is a six- 
cylinder Armstrong-Sulzer model developing 450 brake 
horse-power at 750 r.p.m., and generally similar to other 
engines of the same type previously described in our 
columns. It is provided with automatic forced-feed 











For LocaL SERVICE. 


lubrication throughout, and also with safety devices 
in the oil and water circuits which shut down the engine 
if the circulation fails for any reason. There is 
also a special control by means of which the output 
can be instantly varied to suit different altitudes. 
The engine is started up by using the generator as a 
motor, and an auxiliary generator set, shown in 
Figs. 2 and 3, is provided which runs during operating 
periods and takes all auxiliary loads, thus obviating 
the use of heavy batteries. Both the cooling water 
and oil for the main engine are circulated through a 
panel-type cooler placed on one side of the power 
house, as shown in Fig. 5, the air being circulated 
through the cooler by means of an electric fan. The 
cooling-water tank is located directly above the 
auxiliary set, and beside it, in the roof of the power 
house, is the fuel service tank. The main fuel tank 
is at the side of the main engine compartment, as shown 
in Fig. 3. At the rear of the power house there is a 
rotary exhauster for the vacuum brake, driven by an 
electric motor, and on the other side of the compart- 
ment at the same end is the air compressor, both these 
units being shown in Fig. 3. The main engine and 
generator form one unit mounted on two longitudinal 
I-girders with cross stiffeners of channel form. 

The leading power bogie, shown in Figs. 1 and 2, 
is made up with plate sides and Isothermos axle boxes. 
Leaf springing is employed, and special attention has 
been paid to the elimination of unnecessary weight. 
Braking is by standard clasp brakes on both sides of 
all four wheels. The motors are of the axle-suspended 
type, with shock-absorbing buffers at the nose. Details 





of the articulated bogies are given in Figs. 2 and 
7 to 13. As in the case of the power bogies, they are 
of specially light construction. The articulated joints, 
shown in detail in Figs. 7 to 13, are of the Gresley 
type, for the design of which Messrs. Armstrong- 
Whitworth are indebted to Mr. H. N. Gresley, 
Chief Mechanical Engineer of the London and North 
Eastern Railway. The load is transferred to the bogie 
frame through double helical springs by means of the 
bolster. The mounting of the axle boxes is by orthodox 
leaf springing. The wheels are braked on both sides. 
The main framing of the coaches, shown in Fig. 6, 
consists of braced longitudinal girders of all-welded 
construction. The cross-members supporting the 
coachwork are of light channel section and are bolted 
to the main longitudinals. 

The coach bodies are of very light all-metal con- 
struction, and are mounted on the underframes instead 
of being built integral with them. The framing con- 
sists of pressed-steel pillars of U-section. The flanges 
of these pillars are riveted to the waist rails and cant 
rails and are cut away between the inside waist and the 
cant rails to permit the easy removal of the windows 
and louvres. The exterior panels are of light sheet steel 
and are riveted to each pillar. They are covered with 
Carbolostic paint to prevent drumming. All the 
compartment windows are of the full-drop type and are 
fitted with an inside Alpax louvre. Both the windows 
in the driver’s compartment are fitted with safety glass, 
and an electric windscreen wiper is provided on the 
fixed window in front of the driver. The interior panel- 
ling is of plywood covered with leather up to the waist 
line in the first-class compartments, with teak finish 
above, while the second-class compartments are painted 
cream and brown. The total seating accommodation 
is for 100 first-class and 68 second-class passengers, the 
seats for both classes being of the reversible type. 
Three lavatories are provided, together with a buffet, 
complete with ice chest and store. 

There is a driving compartment at each end of the 
train, enabling a shuttle service to be run, and obviat- 
ing the turning of the train or terminal movements of 
any description. Actually, it is only necessary for the 
train to remain at a terminal station long enough to 
enable the driver to walk from one end to the other. 
The control is entirely automatic on the Armstrong 
voltage-control system, described in ENGINEERING, 
vol. cxxxvii, page 63 (1934). With this system, the full 
output of the engine is utilised economically throughout 
the whole speed range of the train. The complete 
train weighs 92-6 tons in running order, and 103-6 tons 
fully loaded with passengers and luggage. 

Turning now to the rail ’bus, illustrated in Fig. 14, 
this unit is of particular interest as being the first 
stream-lined car with a heavy-oil engine to be put into 
service in this country. It was taken over by the 
London and North Eastern Railway in July last, after 
running some nine months in trial service. The aver- 
age distance between stops on the local service on 
which it is employed is some 1-5 miles. The fuel 
consumption under these conditions has been found to 
average 1 gallon for 10-11 miles. Although not 
intended for high speeds, a speed of 60 m.p.h. has 
actually been attained. Weight has been cut down 
to the minimum consonant with safety, the frame, for 
example, being made up of welded plates throughout. 
The two main members are of channel section, built up 
from separate webs and flanges welded together, this 
method of construction permitting the depth through- 
out to give the required stiffness at any point without 
incorporating redundant material. The two side mem- 
bers are parallel in plan, and are joined by a number 
of light channels built upin the same way. The engin” 
a 95-h.p. Armstrong-Saurer 6-cylinder unit, together 
with the generator, are mounted below the frame in an 
approximately central position, leaving the whole 
of the floor space to be usefully employed. The engine 
and generator unit is mounted on shock absorbers, 
and the absence of noise or vibration when the car is 
running is remarkable. The frame is carried on two 
four-wheeled bogies of plate construction. The traction 
motor is suspended between the engine and the inner 
axle of the power bogie, and drives the outer axle 
through a universally-jointed propeller shaft, the axle 
itself being provided with final worm reduction gearing, 
and closely resembling a commercial vehicle unit. 
Suspension on both bogies is by conventional leaf 
springing, but an unusual! feature for rail-cars is that a 
standard motor-vehicle type of brake drum is employed 
in place of the normal railway brake gear. Very 
smooth operation results, together with a reduction 
in maintenance charges. The body is mounted on the 
frame in a similar manner to that employed for road 
vehicles, and is provided with five compartments, a 
luggage compartment in the middle, with a passenger 
compartment on each side, and a driver’s compartment 
at each end. There is accommodation for 57 pas- 
sengers, the seats being of the fixed spring bucket type. 
The car is heated by hot air, the radiator being in the 
centre, and the air being blown through ducts along 
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both sides of the car. The light construction of the 
vehicle definitely precludes its use as a train unit, 
and buffers and standard couplings are therefore 
omitted, and a light form of bumper substituted, 
together with a detachable coupler for hauling the | 
vehicle off the line in case of necessity. This vehicle | 
is now working additional local services in the | 
Neweastle western area, running 320 miles per day, 
the rail ‘bus being in actual service for 64 days out | 
of seven. If required for long-distance services, the | 
rail ‘bus can be designed with the engine mounted | 
across, instead of parallel with, the frame, and encased | 
in a sound-insulating compartment. This arrangement | 
is also used for overseas countries where dust conditions | 
render the standard engine position undesirable, and | 
several such vehicles have been built for overseas. } 
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THE LATE COLONEL W. MCLELLAN. 

ELECTRICAL engineers will learn with great regret 
of the death of Colonel William McLeilan, which 
occurred on Tuesday, December 11, at Orchard Knowes, 
Colvend, Dalbeattie, at the age of 60. During his long 
association with Mr.C. H. Merz, Colonel McLellan had 
established himself as a leading authority on power- 
station design, and had become known as a pioneer 
in the introduction of large generating units, high 
steam pressures and temperatures, and plant lay-outs, 
directed to secure the highest economy in operation. | 

William MeLellan was born in Kirkcudbrightshire | 
in 1874, and was educated at Birkenhead College and | 
Liverpool University. He served his time with Messrs. | 
Cochrane and Company, Limited, Birkenhead, and | 
was subsequently employed by Messrs. Siemens | 
Brothers and Company, Limited, Woolwich. He was | 
then appointed one of the resident engineers of the 
Cork Tramways and Lighting Company, and in this 
position was responsible for the erection of the original 
traction, lighting, and power installations in that city. 
In 1809 he began his long association with Mr. Charles H. 
Merz, the well-known firm of consulting engineers of 
Messrs. Merz and McLellan, of London and Neweastle- 
on-Tyne, being formed in 1901. 

During this period of thirty-five years Mr. McLellan | 
had been actively connected with the development of | 
electric-power supply on a large scale, as well as with 
the installation of electric tramways and the carrying 
out of railway electrification schemes, not only in this | 
country, but in many parts of the world. In the course 
of this period electricity supply has grown from 
small house-to-house supply into an industry of 
national importance, while the consumption of this | 
form of energy for all purposes has increased at a very 
rapid rate, especially in recent years, without saturation | 
being reached, or indeed being visible on the horizon. | 
Milestones in this development were the establishment 
of the * power companies and of the national trans- | 

| 
| 
' 








mission system. As regards the former, Mr. McLellan 
had a great deal to do with progress on the North-East 
Coast, and it is in this area that the most interesting 
of his ideas were first tried out. The starting point 
of a scheme which may be said to have had nation- | 
wide results was the opening of the Carville station 
on the Tyne in 1904, This station had an initial capacity 
of some 9,000 kW, but, owing to arrangements which 
were made by its owners, the Newcastle-upon-Tyne 
Klectric Supply Company, with neighbouring concerns 
for the supply of electrical energy over a wide area, | 
it was rapidly extended, and by 1911 its capacity had | 
reached the high figure for those days of 36,500 kW. | 
\t about the same time a second station was opened 
at Dunston, higher up river, this having an initial 
capacity of 22,500 kW. Both these stations have 
since been enlarged and modernised by the erection of 
new buildings, so that their present aggregate capacities | 
are 88,750 kW and 233,980 kW, respectively. Each 
of the three generating units in the second Dunston | 
station has also an out put of 50,000 kW, or considerably 
in excess of the whole of the original Carville station. 

In addition to these stations, the firm with which 
Mr. MeLellan was connected was also responsible for 
the design of a third station for the Newcastle com 
panies, that known as North Tees, on the river of that 


name, Considering the date at which this station was 
designed —1917—it was marked by a boldness of design 
whieh, though certain oreliminary troubles were 


experienced, was soon shown to be fully justified by the 
fact that it gave for a time the best thermal efficiency 
in the country. The steam conditions at North Tees 
are 475 lb. per square inch and 700 deg. F., while the 
of steam reheating, of air heaters instead of 
economisers, and of multi-stage feed-water heating, 
were all features in its design which were well in 
advance of current practice. Coming to more recent 
times, the firm acted as consulting engineers for the 
construction of the Barking station of the County 
of London Electric Supply Company. When this was 
opened, in May, 1925, this had a capacity of 150,000 kW, 
bat it has since been extended to 390,000 kW, and | 
present the largest generating station in the 


use 





| while, the billet is released and turned through 90 deg. 
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country. As Yegards overseas work, mention may 
be made of the erection of large power stations for 
traction purposes in the Argentine and elsewhere. The | 
firm have also a¢gted as consulting engineers for the 
erection of the grid in the North-east, Mid-east, 
East, and South-east England areas. 

At the outbreak of war, Mr. McLellan obtained a | 
commission in the Northumberland Fusiliers, and was | 
on the point of proceeding to France with his unit | 
when he was appointed Controller of Electric Power 
Supply. In this capacity he was charged with the 
establishment of an organisation for controlling elec- 
tricity supply throughout the country. In 1917 he 
joined the Admiralty and assisted the First Sea Lord, 
as Deputy Director of Experiments and Researeh, 
in the preparation of a new organisation for dealing 
with the submarine menace. He also visited Italy 
and the United States as a member of special naval | 
missions, and was engaged on special duties with | 
Admiral Sir Roger Keyes. 

Some seven or eight years ago, Mr. McLellan became | 
interested in the development of the water power 
available near his Kirkeudbrightshire home, and with | 
the co-operation of local interests was largely instru- | 
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and the roll-table by a 10-h.p. motor, while the billet- 
gripping device is operated by a 5-h.p. motor. 

The main advantages claimed for the machine are 
that the resulting billet surface is smoother than with 
hand chipping and that the cutting is clean with little 
or no tendency to tearing of the metal. Defects in the 
billets, it is stated, are not covered up, on the con- 
trary, they become more visible if the first cut does not 
entirely remove them. Tool interference is at a 
minimum and the work is always in full view of the 
operator. The appearance of the cuts made by the 
machine and also its general effectiveness may be 
judged from an inspection of Figs. 2 and 3, on page 680. 
Fig. 2 shows the original surface of two billets, and 
Fig. 3 the same surfaces after the flaws seen in Fig. 2 
had been removed by the machine. Messrs. Bonnot 
inform us that the first of these machines made by them 
has now been in service for some years, during which 
it has been operated for continuous runs of 24 hours 
with complete satisfaction. 








COMBUSTIBLES IN MANHOLES. 


Sryce 1929 the United States Bureau of Mines have 


mental in making arrangements for the promotion of a | been investigating the risks associated with the presence: 


Bill to utilise these waters for power generation. 


In | of combustible gases in the manholes of the Edison 


due course Parliamentary powers were obtained, and, | Electric Illuminating Company, of Boston, and of the 
as recently detailed in Ewetsgerre, the result has | Boston Consolidated Gas Company. During 1933, these 
been the carrying out of the Galloway Water Power | tests, of which a full account is given in a report by 


scheme, the first of which is now nearing 
completion. 

Mr. McLellan was made a Commander of the Order 
of the British Empire for his war services. He was 
elected an associate-member of the Institution of 
Electrical Engineers in 1902, and was transferred to 
the class of member in 1909. 


part 


THE BONNOT-LENTZ BILLET- 
CHIPPING MACHINE. 


billet-chipping machine 





Tue electrically-operated 





| remainder in the surrounding neighbourhood. 


illustrated in Fig. 1, on page 680, has been developed | 


by Messrs. The Bonnot Company, Canton, Ohio, U.S.A., 
for the purpose of removing surface defects in billets 
more expeditiously and with greater ease than is possible 
with the manually-operated pneumatic tools usually 
employed. The Bonnot-Lentz “ Billeteer,” as it is 
called, consists essentially of a base embodying a 
roll-table, billet-gripping device and manipulator, and 
a travelling carriage, holding the revolving cutting 
tool, which moves longitudinally along the stationary 
billet. The billet enters the machine from the left-hand 
end, is run into position by means of the roll-table, 
and is gripped in place by the arrangement seen in the 
centre in Fig. 1. The defects on the upper surface 
of the billet are then cut out by the revolving tool 
and the carriage returned to the starting point. Mean- 


by the manipulator, after which the gripping device 
is again closed and the chipping operation repeated on 
the newly-exposed surface. We understand that the 
time required for releasing, turning, and re-securing a 
billet is from 3 to 5 seconds. When all four sides 
have been dealt with, the billet is run out towards the 
right-hand end of the machine, while another enters 
from the left. The machine, which occupies a floor 
space measuring 28 ft. by 10 ft., and weighs 32 tons, 
has a cutting length of 13 ft. 

The rotating head, which comprises six tools, 2 in. 
wide, is operated by a 20-h.p. electric motor and 
revolves at 6% r.p.m. Shallow or deep cuts may be 
obtained at will. The inner carriage in which the tool- 
head revolves has a vertical travel of 14 in.; it is 
raised or lowered by means of a 7}-h.p. motor, while 
the cutting head and arbor are capable of being moved 
laterally 16 in., this being accomplished by means of a 
hand wheel. The tool head can be raised, lowered, or 
moved forwards, backwards, or laterally while in 
motion, between tool cuts, by finger-tip control. 

In addition to the control switch, two drum switches 
are provided on the machine, one of which operates 
the gripping device and roll table, and the other the 
manipulator. The latter also acts as a safety switch 
for the entire machine ; when the handle is moved to 
the right, all power and control circuits are imme- 
diately broken. A control panel is mounted under the 
tool-head motor; this connects the tool drive, tool- 
elevating mechanism, and manipulator motor. The 
stationary motors, namely those driving the carriage 
and roll-table and that actuating the gripping device, 
are all connected to a panel attached to the base of the 
machine at the rear. A number of interlocking safety 
features are embodied in the machine. For example, 
the manipulator, which is operated by a 74-h.p. motor, 
can only be brought into play when it is in the correct 
position between the rolls, this being indicated by a 
red light. Furthermore, while the manipulator is in 
operation, the carriage cannot be moved in any direc- 
tion. To complete our description it may be stated 





that the travelling carriage is driven by a 25-h.p. motor 





Messrs. G. W. Jones, J. Campbell and F. M. Goodwin, 
recently issued by the Bureau, were supplemented b) 
others on the manholes of the New England Telephone 
and Telegraph Company. Im all, 12,291 tests were 
made in 9,482 manholes belonging to the Edison Com- 
pany. Of these, 10,335 were in Boston itself and the 
Of the 
manholes tested, 149, 1-6 per cent., contained 
combustibles or a deficiency in oxygen at some time 
during the year. In 123 of the tests the gas concen 
tration was 25 per cent. of the lower explosive limit, in 
40 it was 50 per cent. and in seven it was 75 per cent. 
In 12 tests the atmosphere was explosive and in eight 
the atmosphere was above the upper explosive limit 
In three tests there was a deficiency in oxygen, but no 
appreciable quantity of combustible. A steady decrease 
in the percentage of manholes containing combustible 
since 1929, when it was 6-1 per cent., was, however, 
noticeable, and as the figure for 1933 was only slightly 
below that of 1932, it is considered that the limit of 
improvement is being reached. On the other hand, 
the 2,585 tests on the manholes belonging to the 
Telephone Company showed the presence of com- 
bustibles in 260, or 10-1 per cent., of the tests, the 
difference being probably due to the fact that the) 
were unventilated. This is confirmed by the fact 
that oxygen deficiency was also found in a larg 
number of cases. 

The following table shows the range in composition 
of the atmospheres in the manholes of the two com 
panies during 1933. 


or 


New England 
| Telephone and 
| Telegraph Compan) 
i Manholes, 
Per cent. by 


Edison Electric | 
Illuminating 
Company 
Manholes, 
Per cent, by 


Constituents. 


Volume Volume 
Carbon dioxide Oto 4-6 to 16-7 
IHuminants Oto 1-3 Oto 1-6 
Oxygen 10-5 to 20-9 3 
Hydrogen 0 to 15-8 | 
Carbon monoxide Oto Ll-2 | 
Met hane-et hane Oto 13-4 





Nitrogen 57-0 to 81-9 57-9 to 83-0 


Many of the samples contained carbon monoxide in 
proportions which would have been fatal to workmen 
entering the manholes without proper protection, and 
others were so deficient in oxygen that workmen breath 
ing them would have been quickly overcome. Some 
contained sufficient carbon dioxide to make respirator) 
protection essential. Generally speaking, the presenc 
of combustibles was more prevalent in February am 
July than in other months, extremes of cold and heat 
appearing to favour their accumulation. There seem 
to be two general types of contamination, viz., gases 
containing hydrogen, carbon monoxide, illuminants, 
methane and ethane, these being usually due to manu 
factured gas that finds its way into the manholesfrom 
leaks in the gas mains and other sources; and gases 
containing abnormally high percentages of carbon 
dioxide, varying amounts of methane and low per- 
centages of oxygen. Petrol vapour was not reported 
in any of the samples during 1933, though it had been 
found previously. Contamination from more than 
one source Was not uncommon. 
The results, it considered, 
continuous systematic testing, while the steady 
improvement in conditions that has been obtained 
in five years indicates the wisdom of conducting similar 
surveys in other cities. 


is show the value of 
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LABOUR NOTES. 
A NEW wages scale for Post Office workers, and 
increases for certain employees, have been authorised 
by the Postmaster-General, Sir Kingsley Wood. An 
official statement on the subject recalls that Post 
Office employees, like other Civil servants, benefited 
in July last by the wage consolidation scheme which 
was then put into operation. That scheme was of 
a general character: In particular, it made no special 
provision for certain Post Office servants whose 
difficulties had repeatedly been pressed on the Post- 
master-General’s attention. He therefore promised 
that a review would be undertaken, in conjunction 
with representatives of the Post Office Staff Associa- 
tions, of cases in which it was contended that, even 
after the measure of half-restoration already applied, 
cases of hardship existed among the Post Office staff. 
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The result of that review is, the official statement 
says, that Sir Kingsley Wood finds himself in a position 
to authorise increases of pay in certain of the cases in 
question—in particular those of ex-Service men who 
enter the Post Office at a comparatively late age as 
postmen or cleaners. He has also been able to agree 
to the formulation of new wage scales designed in such 
a way as to provide, among other things, for the 
uneven amounts of weekly pay latterly prevailing as 
a result of the combination of basic pay and cost-of- 
living supplement being rounded up to the nearest 6d. 
While this process in itself confers an appreciable 
benefit on the staff, it is announced further that the 
scales of the principal male grades, and some of those 
of the female grades, have been reduced in length, so 
that the maxima will be reached at an earlier age than 
hitherto. For example, a male counter clerk and 
telegraphist in London will reach the maximum pay 
three years earlier (at 34 instead of 37), and a woman 
counter’ clerk and telegraphist two years earlier than 
at present (at 32, instead of 34). The pay of the 
temporary manipulative staff is also being increased. 


The Postmaster-General has also devoted special 
attention to the case of auxiliary (part-time) postmen, 
whose position has frequently been pressed on his 
notice, and with the co-operation of the Union of Post 
Oftice Workers he has been able to arrange for the 
abolition of this class, so far as London is concerned, 
within a period of some three years. This will involve 
the absorption in full-time duties of some 2,000 part- 
time posts. Auxiliary postmanships have already been 
abolished in the largest provincial offices, and a special 
study is being made of the situation at other large 
offices with a view to further reductions in the number 
of these posts. sa 

The Government’s consolidation scheme will have 
resulted, when the 1931 reductions are restored in full, 
in an increase of 1,400,000/. per annum in the Post 
Office wages bill. The further improvements now 
announced will involve an addition to that amount of. 
approximately 275,0001. per annum, rising in a few 
years to 500,0001. per annum. Wage negotiations are 
proceeding as regards certain other classes, including 
the staff in the engineering and stores departments, and 
sub-postmasters. £ 

By a substantial majority of votes, the members of 
the Weavers’ Amalgamation have accepted the draft 
of the new wages agreement with the employers. In 
conjunction with the Cotton Spinners’ and Manufac- 
turers’ Association, the Weavers’ Amalgamation will 
now, therefore, proceed to complete the agreement 
with a view to its scheduling under the Cotton Manu- 
facturing Industry (Temporary Provisions) Act and so 
be made binding throughout the weaving section. The 
total number of ballot papers issued was 104,185 and 
the total number returned 89,369. Of the votes cast, 
56,924 were in favour of the agreement and 28,193 
igainst it. The number of spoiled papers was 166, and 
1,086 were blank. 


Mr. Findlay, the general secretary of the United 
Patternmakers’ Association, states that in November, 
the number of unemployed members increased from 
1,205 to 1,295, and the number on Transitional Benefit 
from 346 to 351. The number of members in receipt of 
sick benefit is 259, and the number in receipt of super- 
innuation benefit, 657. The total membership is 
10,097, 


Addressing a meeting of the Institute of Cost and 
Works’ Accountants in Birmingham last week, Pro- 
fessor P. Sargant Florence said that on the question 
of the shorter working week, the real snag was not 
hours but wages. In the last few years the cry had 


gone up, “‘ We want shorter hours in order to reduce 
That was a red herring across the 


unemployment.” 


had been reduced in Germany at the cost of wages, but 


adopted in Germany was not a possibility. 
had the American system solved the problem. 
England, they had to try to steer a middle course. 


that they must pay the same wages as before and that 
costs would increase. They could counteract the 
rise in costs by improvements in organisation and by 
technical advances. He looked forward in the imme- 
diate future to a period of prosperity, at any rate in 
certain trades, and some of the additional profits 
would have to be shared with the workers by the 
introduction of reduced hours, 


Writing in the December issue of the Journal of the 
National Association of Heating, Ventilating and 
Domestic Engineering Employers, Mr. R. C. Ching 


now generally agreed that the past and present in- 


skilled labour shortage problem. “Our own _ in- 
dustry,” he says, ‘‘ is one which, in my lifetime, has 


new methods. It gives to those engaged in it some- 


calls for the training which apprenticeship can give ; 
for the operative must have a high standard of crafts- 
manship, and, if a charge hand, considerable technical 
knowledge, if errors are to be avoided; while success 


arduous course of study.” 


**Much time and thought,” Mr. Ching goes on to 


education and examinations are based, and a sound 
system of technical and practical classes is now con- 
stituted in a number of centres throughout the country. 
These are well attended by the drawing-office student, 
but the operative student is but slowly awakening to 
the advantage and the need for class study. 
employer, by engaging operative apprentices, can 
insist that these classes are attended. There can be 
no doubt that apprenticeship will raise the standard 
of technique and craftsmanship in our industry ; those 
who have taken a pride in this should, therefore, give 
it their consideration. Apprenticeship is just 
surely of advantage to the individual employer as to 
the apprentice himself. It is somewhat difficult to 
see, therefore, the reason why it has not been more 
generally adopted. If each employer gave it a trial 
by taking one or two apprentices, their services would 
soon prove the need to employ more and so the seed 
sown would spread and multiply.” 


The Guaranty Survey, which is published monthly 
by the Guaranty Trust Company of New York, contains 
an interesting article on the subject of unemployment 
insurance. Consideration of the various factors of 
the problem, the writer states, “not only indicates 
the difficulty of arriving at a sound plan of unemploy- 
ment protection, but also strongly suggests that no 
completely satisfactory solution exists. To provide 
all individuals with the assurance of a share in the 
national income, regardless of their contribution to 
that income, is, obviously, subject to serious con- 
sequences. Human nature is too prone to take unfair 
advantage of such situations. Security in itself is a 
highly desirable thing, but it tends to encourage 
shiftlessness. Moreover, the amount of income avail- 
able for distribution under any system depends upon 
the fullest possible utilisation of the productive re- 
sources of society. Consequently, any possible means 
of providing economic security against unemployment 
is a poor substitute for employment itself.” 





* At this point,” the writer claims, “the problem 
comes into close relationship with that of re-employ- 
ment.” ‘It is clear,” he says, “that no plan for 
future economic security can have more than a limited 
significance at a time when large sections of the working 
population are still unemployed, and when industry, 
as a whole, is in an equally insecure position. 


when he stated that there can be no security for the 
individual in the midst of general insecurity, and by 
Secretary Roper, in the assertion that economic 
security includes not only the provision of employment, 
a living wage, and a future safeguard against the 
complete loss of savings and sustenance for the indivi- 
dual, but also the security of management and capital. | 
The first step toward economic security is the re-absorp- 
tion of labour into private industry. The achievement | 
of this aim and the provision of permanently workable | 





Unemployment 


trail of the shorter hours movement. 








plans for future security will require the careful and | 


in England, as in other democratic countries, the system | 
Neither | 
In | 


They had to try to reduce hours gradually, realising | 


quotes a newspaper statement to the effect that it is | 


ability or unwillingness of firms to introduce appren- | 
tices into industry is one of the biggest factors in the | 


grown almost to a science, and is consistently evolving | 


thing more than the mere striving after cash profits, | 
and it undoubtedly, more than almost any other, | 


in the drawing office is well known to need a long and | 


say, “*have been given to the syllabus on which our | 


The | 


as | 


This | 
point was recently recognised by President Roosevelt | 


os 


| sympathetic co-operation of Government, labour and 
industry.” 


In November, the home branch membership of the 
| Amalgamated Engineering Union increased from 
180,277 to 182,142, and the colonial branch member- 
ship from 23,045 to 23,228. The number of members 
in receipt of sick benefit increased from 2,575 to 2,963, 
and the number in receipt of superannuation benefit 
from 13,846 to 13,915. The number in receipt of 
donation benefit increased from 4,595 to 4,625, and the 
total number of unemployed members decreased from 
19,443 to 19,111. 


The contributor of an editorial note to the December 
issue of the Amalgamated Engineering Union’s Journal, 
says that references are often made to the need of 
building up strong financial reserves for fighting pur- 
poses. ‘‘ The fighting force necessary,” he writes, ‘* is 
100 per cent. organisation of those engaged within the 
industry. Given anything approaching that ideal, we 
believe negotiation under the present capitalist state 
of industry can bring fruitful results. Those sincerely 
desirous of the welfare of the union will concentrate 
upon this objective and so ereate a position that will 
indicate to employers the necessity for improved wages 
and conditions. When concerted action is advisable, 
our position to negotiate will be immeasurably stronger 
than hitherto and must command respect. Facing facts 
| sometimes is very unpleasant, but to measure strength 
| with the employers on a cash basis borders upon the 
| ridiculous. A few thoughtful moments by those who 
handle pet phrases in such a glib manner should induce 
them to concentrate in the direction of increased 
organisation, thereby placing the union in the key 
position of holding the first essential to industry.” 


, 


The departments of Extra-Mural Studies of the 
Universities of Oxford and Cambridge, on which the 
Trades Union Congress General Council is represented, 
are offering scholarships for a period of full-time 
study at the Universities. Probably, two scholarships 
will be awarded by each University in the eoming year. 
The duration of the scholarships is normally from two 
to three years, and their value is sufficient to cover all 
| reasonable expenses. The majority of the holders of 
these scholarships in the past have been trade unionists. 
Forms of application are obtainable from the secretary, 
University Delagacy for Extra-Mural Studies, Rewley 
House, Wellington-square, Oxford, and the secretary, 
University Board of Extra-Mural Studies, Stuart 
House, Cambridge. 


| 


A regulation issued by the United States Secretary 
of Labour to the Federal Committee on Apprenticeship 
| Training instructs that body to preeeed with the 
preparation of basic standards, for use in developing 
| apprenticeship-training programmes, Standards may 
| vary according to occupation or industry, but must 
| include, in addition to the requirements established by 
| the President, provisions that (1) the apprentice-train- 
ing period shall not be less than 2,000 hours, nor more 
| than 10,000 hours, of reasonably continuous employ 
| ment; (2) at least 144 hours shall be devoted to group 
instruction on general, as well as technical, subjects, 
| under direction of public authorities, and that this time 
| be included in the maximum working hours prescribed 
|in the applicable National Recovery Administration 
| code or codes, provided that, where the maximum is 
| 40 hours or less per week, the hours devoted to study 
| may, in the discretion of the appropriate authority, be 
| in addition to the regular hours, but, with 44 hours per 
| week, the absolute maximum including hours of instruc- 
|tion; and (3) the beginning wage ordinarily shall be 
| not less than 25 per cent. of the basic rate for journey - 
| men in the locality, the wage to be increased periodically 
| $0 that the average rate for apprentices for the entire 
period of apprenticeship shall be not less than 50 pet 
cent. of the journeyman’s basic wage. 


With the extension of legislation under the new law 
| of the Province of Quebec to the building trades agree- 
ments in Quebec and Sherbrooke, wage rates in the 
| building trades are enforceable as law virtually through- 
out the Province of Quebec. The order in council 
establishing the rates fixed by agreement as the legal 
rates in Montreal was followed by two more, giving 
juridical extension to the Sherbrooke and Quebec 
| agreements. In addition to wage rates, the agreements 
| guarantee observance of the hours fixed by the Quebec 
Limitation of Hours Act of 1933, which provides for 
a maximum 8-hour day and 40-hour week, The over- 
| time rate specified for the Quebec district. is time and 
one-half up to midnight, and double time thereafter. 
These legalised agreements remain in force until 
April 30, 1935, and are to be automatically renewed 
unless notice of change or termination is given by either 
of the signatory parties. 
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SIROCCO PORTABLE PNEUMATIC CONVEYANCE UNIT. 


CONSTRUCTED BY MESSRS. DAVIDSON AND COMPANY, LIMITED, ENGINEERS, BELFAST. 


Fig.!. \\S 
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THE SIROCCO PORTABLE 
PNEUMATIC CONVEYANCE UNIT. 
IN recent years the use of the pneumatic conveying 

system has been applied to a variety of purposes, from 
the transport of materials of many kinds to the collec- 
tion and cleaning of dust. Many installations form 
part of the regular plant, and the service rendered is 
consequently restricted. Portable cleaning plants of | 
small size also exist, but Messrs. Davidson and Com- | 
pany, Limited, Sirocco Engineering Works, Belfast, | 


have recently introduced a portable unit, which, while | 
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capable of fulfilling the duties of the latter, is intended , of 40 ft., a light mild-steel handle, fitted to the hos 
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ilso to comply effectively with the requirements of | by bayonet joints, enabling the nozzle to be easily 


larger conveying plant. manipulated from some distance away. 


Uhe Siroceo portable plant is shown in Figs. 1 to 89n| The construction of the plant will be clear A gece 
. nH . 2 i ‘Ee. ae rely " » TH 
this and the opposite pages, and it is primarily intended | Figs. 1 and 2, showing, respectively, a side and en 


for handling ashes, flue dust, grain, chemicals, &c. It can elevation. 
be attended by unskilled labour, can be wheeled from 


The machine is shown ready for work in 
Fig. 8, and prepared for transport in Fig. 3, in which con 


place to place about a works so that small parcels can | dition the height is sufficiently small to enable it to pass 
. ” “4 t cs é c- 

be handled, and can likewise be employed for the | through ordinary doorways about a — or = 
. . . e* . | > . > ; > - ‘as : 
removal of material from points difficult of access. For | house. Fig. 4 shows the unit with the filter casing 


the latter purpose it is equipped with three lengths of removed for inspection. It will be seen that a 
quick-jointing suction hose making a total length | is driven by electric motor, 7} h.p. being require 
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SIROCCO PORTABLE PNEUMATIC CONVEYANCE UNIT. 


CONSTRUCTED 








BY MESSRS. DAVIDSON AND COMPANY, 
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the normal size. Transmission to the rotary pump on 
the stage below the motor is by Renold roller chain. The 
exhausting pump discharges through the silencer to 
atmosphere, and draws from the filter casing. The 
latter contains eight stockings or bags, arranged as 
shown in Figs. 5 and 6. Below the filter is a hopper 
into which the incoming air carrying the dust or other 
material is delivered tangentially by the suction hose. 
The hopper is provided with numerous baffles to catch 
by eyelonic action a maximum amount of the larger 
suspended matter which collects at the bottom of the 
inverted cone. Here there is a trap-door on which it 
accumulates, to fall at intervals when the trap is opened 
into sacks or other receptacles placed beneath, as in 
Fig. 8. 

The delivery is intermittent and takes place at 
intervals of about every minute, means being provided 
at the same moment for shaking the filter bags and 
temporarily breaking the vacuum. The two latter 
devices are connected by chain to a drive which is 
taken in the first instance off the pump spindle, as 
shown in Figs. land 2. This drive operatesa relief valve, 
shown most clearly in Figs. 5 and 7, resulting in the 
flow being reversed for an instant. It also, through 
a lever, shakes the whole filter framing, and as the 
vacuum is at the time broken, this cleaning operation is 
more than usually effective. At the same time, the 
vacuum being broken, the trap is released and the 

















material is discharged into the sack. 
The trap is returned to the set position 
by means of the chain and counter- 
weight shown in the illustrations. Only 
air which has passed through the filter 
finds its way out of the machine through 
the pump discharge. The filter casing 
is carried on trunnions at the end of 
hinged levers, the inner end of the 
frame being hauled down by a hand 
winch and worm gear so that the 
height to floor can be adjusted to suit 
the containers being filled, and the filter 
lowered for transport to the position 
shown in Fig. 3. 

Owing to the trap being hinged, very 
little wear occurs, even with abrasive 
material, while the intermittent discharge enables sacks 
to be replaced under the chute without spilling. No 
internal lubrication is required for the pump. Jacks 
or floor clamps are provided to steady the plant while at 
work. Brackets are provided to hold the coils of hose, &c. 

The fabric of the sleeves has been the subject of 
much research, and it is claimed that, although light, 
it is yet thoroughly effective when handling the most 
difficult materials, such as boiler-flue dust. As the 
plant can be moved to the job, the power required for 
any task is reduced and the installation of smaller 
and less costly size than would be the case with most 
permanent installations. In handling grain and 
material of such a nature the normal capacity of the 
plant illustrated would be about 5 tons per hour, but 
with flue dust, drawing through 40 ft. of hose, it would 
be about 30 cwt. Normally a round nozzle is employed 
with an adjustable air shutter, so that the mixture of 
air and material may be regulated to secure the 
maximum efficiency. A flat fish-tail nozzle is also 
supplied for cleaning up floors &c 








An Unusvat Conveyor Bett.—A conveyor belt, 
1,435 ft. in length, and weighing 8 tons, has recently 
been made by Messrs. Dunlop Rubber Company, Limited, 
Fort Dunlop, Erdington, Birmingham, for , Messrs. 
Imperial Chemical Industries, Limited. The ‘belt is 
36 in. wide and ¢ in. thick. 
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BICENTENARY OF LLOYD’S LIST.. 


IN our report of the centenary dinner of Lloyd’s 
Register of Shipping (see page 464 ante), it was explained 
how Lloyd’s Register and the insurance corporation 
known as “ Lloyd’s” had a common origin in the 
meetings of underwriters and others, held at the 
coffee house of Edward Lloyd, in the reign of James IT. 
Another outcome of those meetings was the publication 
of the newspaper Lloyd’s List, now one of the oldest 
papers in the world. In a Minute Book of Lloyd’s is 
an entry dated June 14, 1837, stating that “‘ The 
Sub-Committee are of opinion that the continuance of 
Lloyd’s List . . . is necessary : it has existed 103 years, 
and during the whole of that long period, it has been 
considered the most correct, authentic, and official 
document of the kind.” 

This entry constitutes indisputable evidence of 
its age, and to commemorate the bicentenary of its 
publication Lloyd’s have issued an interesting booklet 
relating to its history and its activities. At first the 
paper was a weekly publication, then a bi-weekly, 
but for nearly a century it has appeared daily. In the 
course of its existence, it has passed through anxious 
times, and it has had rivals. Its full title, Lloyd’s 
List and Shipping Gazette, indeed, recalls a rival dating 
from 1836, which was, however, merged in Lloyd’s List 
in 1916. 

The booklet contains some very interesting extracts 
regarding famous vessels, such as the Savannah, 
Sirius, Great Western, Great Eastern, Alabama 
and Lusitania, and illustrations of Lloyd’s rooms. 
The features of the paper to-day include not only 
reports of departures, arrivals and movements of 
ships, but also special sections dealing with freights, 
law suits, shipbuilding, docks and harbours, the fuel-oil 
trade and aircraft movements. It is, perhaps, not 
generally known that each week an alphabetical list, 
in three sections, is given of all ocean-going British 
vessels, with their latest movements. 

In its special field, Lloyd’s List has no rival in 
the newspaper world, It is both owned and printed 
by Lloyd’s, the printing room being beneath the 
underwriters’ room, which is itself the nerve centre 
of the shipping world. 
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LAUNCHES AND TRIAL TRIPS. 


SKERNE Open swim barge, to carry 335 tons. 
Launch, November 20. Main dimensions, 105 ft., by 24 ft 
2in., by 9 ft. 2in. Built by Messrs. Harland and Wolff, 
Limited, North Woolwich, London, E.16, for Messrs. 


River Lighterage Company, Limited, London. 

“New Zeavanp Srar.”-——-Twin-screw motorship for 
the carriage of New Zealand food produce to Great 
Britain ; single-acting, four-cycle, ten-cylinder, airless- 
injection Harland-B. & W. Diesel engines. Launch. 
November 22. Main dimensions, 535 ft. 6 in. by 70 ft. by 
13 ft. 4 in. Built and engined by Messrs. Harland and 
Wolff, Limited, Belfast, for Messrs. Blue Star Line, 
Limited, London. 

Acavus.”—Single-serew oil-tank motorship for the 
carriage of petroleum in bulk ; Werkspoor supercharged, 
four-stroke, single-acting, Diesel engine. Launch, 
November 24. Main dimensions, 460 ft. by 59 ft. by 34 ft. 
Built by Messrs. Workman Clark (1928), Ltd., Belfast, for 
Messrs. Anglo-Saxon Petroleum Company, Ltd., London. 

“ Venus ” and “ Sarurn.”-—Single-screw butty boats ; 
18-b.h.p. Diesel engines supplied by Mesars. Russell, 
Newbery and Company, Altrincham. Launches, Novem- 
ber 23 and 24. Main dimensions, 71 ft. 6 in. by 7 ft. by 
4ft.2in. Built by Messrs. Harland and Wolff, Limited, 
North Woolwich, London, E.16, for Messrs. Grand Union 
Canal Carrying Company, Limited, London. 

“ Srerrinc.”——-Open swim barge to carry 335 tons 


Launch, November 22. Main dimensions, 105 ft. by 
24 ft. 2 in. by 9 ft. 2in. Built by Messrs. Harland and 
Wolff, Limited, North Woolwich, London, E.16, for 


Messrs. River Lighterage Company, Limited, London. 

“ Davip."’—-Single-serew steel motor tug for service 
in the Fiji Islands; cold-starting Diesel engine supplied 
by Messrs. Norris, Henty and Gardners, Limited, Man- 


chester. Launch, December |; trial trip, December 2. 
Main dimensions, 42 ft. 6 in. by 10 ft. by 6 ft. Built by 
Messrs. Arthur R. Brown and Company, Limited, 
Wivenhoe, Colchester, Easex, for The Crown Agents« 


for the Colonies 

Single-serew passenger and cargo steamer 
triple-expansion engine with Bauer-Wach exhaust 
turbine. Launch, December 7. Main dimensions, 
405 ft. by 55 ft. 6 in. by 36 ft. 6 in. Built and engined 
Messrs. Cammell Laird and Company, Limited, 


“ CRISPIN. 


by 


Birkenhead, to the order of Messrs. The Booth Steamship | 


Company, Limited, Liverpool 

Lornp Runciman.”’—Single-screw steam trawler for 
service in the northern waters of Iceland, Bear Island, 
White Sea; triple-expansion engine fitted by 
Mesars. C. D. Holmes and Company, Limited, Hull 
Launch, December 8. Main dimensions, 155 ft. by 26 ft. 
by 15 ft. Built by Mesars. Cochrane and Sons, Limited, 
Selby, for Mesars. Pickering and Haldane Steam Trawling 
Company, Limited, Hull. 


and the 


STRATHEARN.”’-Twin-screw motor tender for light 
house service ; two-cycle Atlas Diesel engines Launch, 
December 10. Main dimensions, 173 ft. by 33 ft. by 15 ft 
Built by Messrs. Cammell Laird and Company, Limited, 
Birkenhead, for the Corporation of Trinity House. 








CONTRACTS. 


LIMITED, 


Messrs. Craven Brorners (MANCHESTER), 
Vauxhall Works, Reddish, Stockport, have secured 
orders tor two very large lathes for clients in Italy 
One machine weighs approximately 330 tons, and the 


other 250 tons, and they have to be completed for 
delivery to Italy in twelve months 

Messrs. Roserr Demrster anpD Sons, Laimiren, 
Rose Mount Ironworks; Huddersfield-road, Elland, 
Yorks, are the contractors for a plant to distil oil from 
torbanite in South Africa, ordered from Messrs. SALERMO, 
Liurrep, 14, Waterloo-place, London, 8 W.1, by Mesars 
Fhe South African Forbanite Mining and Refining 
Company The plant will comprise two complete units 
capable of treating 150 tons of Ermelo (Transvaal) 
torbanite per day 

Messrs. Henry Ropes, Limrrep, Leith, have received 
an order for a third twin-screw coastal motorship from 
Messrs. Coast Lines, Limited. The new ship will be 
similar to, but larger than, the two previous vessels, 
the British Coast and the Atlantic Coast. She will be 
20 ft. longer, and will carry 1,700 tons on a draught of 
14 ft. 6in. There will be accommodation for 12 passen 
gers. Messrs. Robb have also under construction a 
special-service trawler for the Admiralty and a fire and 
salvage tug for the Manchester Ship Canal Company 


They have also just completed a Diesel-engined tug 
for service on the Thames 

Messrs. Envmunp Nutrau. Sons anp Company Aanp 
foun Mowrtem anp Company Jot, Liwrrep, 91, 
Ebury Bridge-road, Lonaon, 8.W.1, have received the 
contract for harbour works at Port of Spain, Trinidad, 
from the Crown Agente for the Colonies. These will 
include the construction of a deep-water wharf, the 


dredging of an approach channel and basin, and con 
tingent works. The works are expected to cost 950,0001., 
and to occupy four years 








Exurerrion or British Art in Inpustrry, 1935 
H.R.H. The Prince of Wales, President of the General 
Committee of the Exhibition of British Art in Industry. 
ha# graciously consented to open the Exhibition at the 
Royal Academy of Arts, Piccadilly, London, W.1, on 
Friday, January 4, at 12 noon. There will be no private 





view, but the public will be admitted in the afternoon 
from 2 p.m 


to 7 p.m., on payment of 5s. 


of tenders 
possessions and in foreign countries 
each tender is stated below. 
application to the Department, at the above address, 
the reference number given being quoted in each case. 


Supply 
Uruguay ; 


for 
Commission, Johannesburg : 
12,816.) 


and 65,000 of the latter. 


Interior, Fayoum ; 


Department, 


City of Johannesburg ; January 12, 1935. 


gas piping to B.S.I. specification, 60,000 ft. 
Johannesburg ; January 12, 1935. 


1935. 


South 
January 18, 1935 (A.Y. 12,825.) 





ENGINEERING. 


TENDERS. 


We have received from the Department of Overseas 


Trade, 35, Old Queen-street, London, 8.W.1, particulars 


invited by various bodies in the British 


Details may be obtained on 


Fuses, &c.-State Electricity 
Administration, Montevideo, 
{A.Y. 12,813.) 

traction substations 
Electricity Supply 
1935. (A.Y 


Porcelain Insulators, 
and Telephones 
February 4, 1935. 
Sub-station Equipment for nine 
the South African Railways. 
February 5, 


Plugs, 45,000 of the former, 


lerial Fuses and Fuse 
State Electricity Supply and 


Telephones Administration, Montevideo, Uruguay ; 
March 4, 1935. (A.Y. 12,815.) 

Centrifugal Pumping Set, portable, petrol-paraftin 
driven, mounted on truck. Egyptian Ministry of the 


(G.Y. 14,597.) 
Indian Stores 
1935. (G.Y. 


February 2, 1935. 
Rail Anchors, 40,000, for 115-Ib. rails. 
New Delhi; January 4, 
14,598.) 

Water Piping, w.i., 9 in., 10,200 ft., and 18 in., 5,500 ft. 
(G.Y. 14,600.) 
Gas Piping, 1-in., solid-drawn, screwed and socketed 
City of 
(G.Y. 14,601.) 
Generating Sets (direct-current), three small portable, 


mere driven, with cables, projectors, lamps, &c, 


igyptian Ministry of Public Works, Cairo ; January 21. 
(A.Y. 12,822.) 

private - 
Government 


- exchange. 
Pretoria ; 


telephone 
Board, 


branch 
Supplies 


Swutchboards, 
African 


Builders’ Hardware.—A firm at Haifa, Palestine, wishes 


to be placed in touch with United Kingdom manufac- 
turers of galvanised sheets, bib-cocks and valves, cast 
iron covers for water-supply 
and baths. 


(G.Y. 14,591.) 








Steel Strip.—A firm in Toronto is interested in the 
purchase of hot-rolled steel strip in coils, in widths 
ranging from 6/, in. to6/y in (G.Y. 14,595.) 

BOOKS RECEIVED 
Travaux Publics. By E. Avucamus. Revised by J. 


Couperc. Paris: Dunod. [Price 25 frances.] 
Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1603. Lift and Drag of a Wing 
Spanning a Free Jet. By H. Graverr. [Price 6d. 
net.] No. 1611. The E.M.F. Between Metals in 
Seawater. By J. W. Witustrror. [Price 9d. net.] 
No. 1616. Buckling of a Linked Beam Having Strength 
in Flexure and Shear. By R. A. Fatrruorne. [Price 
6d. net.}] London: H.M. Stationery Office. 


lir Ministry. Air Publication 1465. The Seal 
plane. Panther IIA Aero Engine. Second edition. 
London : H.M. Stationery Office. [Price 3s. 6d. net.} 

Political and Economic Planning. Industries Group. | 
Housing England. London: Political and Economic 
Planning. [Price 5s.] 

Dampfkesselschéden thre Ursachen. Verhtitung und 
Nutzung fiir die Weiterentwicklung. By Dnr.-Ina. 
Ernst PFLeIperRer. Berlin : Julius Springer. 


[Price 24 marks.] 
Home Office. Safety Pamphlet No. 9. 


Safety Precautions for Power Presses. London: | 
H.M. Stationery Office. [Price ls. 6d. net.] 

Das Betonieren bei Frost. By Franz Béum. Second 
edition. Berlin: Wilhelm Ernst und Sohn. [Price 


5-40 marks.] 

Department of Scientific and Industrial Research. 
of the Water Pollution Research 
ended June 30, 1934. 
Water Pollution Research. 
Office. [Price 9d. net.] 


Report 


London: H.M. Stationery 








NorTHAMPTON PoLyTecunic InstrruTe.—The annual 
distribution of the prizes and certificates gained by the 
students of the Northampton Polytechnic Institute, 
St. John-street, London E.C.1, took place on December 7. 
The chair was occupied by Mr. . A. Game, M.A., 
Chairman of the Governing Body, the proceedings 
commencing by a report on the work of the session by 
the Principal, Mr. 8. C. Laws, M.A., M.Sc. The total 
number of students showed an increase over the previous 
session, the roll now standing at 3,049. An encouraging 
fact emerged in connection with the engineering courses, 


it being stated that comparatively little difficulty had | 


been experienced in the placing of second and third-year 
engineering students in industry for practical experience. 
In mechanical engineering 5 higher certificates and 
3 ordinary certificates had been gained, and in electrical 
engineering 4 certificates of each grade. In the final 
examination for the B.Sc. (Engineering) degree of the 
University of London, 28 students were awarded degrees, 
6 of these being with first-class honours and 8 second-class 
honours. The prizes and certificates were presented by 
Mr. C. C. Paterson, O.B.E., M.I.E.E., Director of Re- 
search, General Electric Company, who, in the course 
of an inspiring speech, outlined the qualities that made 
for success in the profession of engineering. Interesting 
displays illustrating the varied range of instruction and 
recreation were given in the laboratories, workshops, 
gymnasium, &c., after the presentation ceremony. 





The closing date of | 


! T 
Jarrow-upon-Tyne. 


mains, flushing cisterns, 
} 
| secretary, as from December 13. 


Aero- 


F ng and Other | - 
ee ’ | ment in shipbuilding contracts has made the outlook 


| for the steel-makers much better, and the prospects for 


Board for the Year | 
With Report of the Director of 
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PERSONAL. 


A ¥iRE occurred on the premises of Messrs. Euston 
Manvracrurtmnec Company, Limirep, manufacturers of 
electric light fittings, electric clocks, &c., 143s, Euston- 
road, London, N.W.1, on November 29. The company, 
having secured temporary accommodation, will quickly 


| be able to resume normal operations. 


Tue Soctrery or Moror MANUFACTURERS AND 
Trapers, Liurrep, 83, Pall Mall, London, 8.W.1, 
have decided to establish an office in India and have 
appointed as their representative Mr. Dennis E. Gough. 
The territory to be covered will include Ceylon and 
Burma. It is anticipated that Mr. Gough will sail for 
India early in February. 

Messrs. Moror Fuer Prorrierary, Limirep, I, 
St. Mary Axe, London, E.C.3, inform us that the Board 
of Trade and Somerset House have agreed to the change 
of the name of the company to Messrs. Coat AND ALLIED 
InpustrRres, LIMITED. 

MEssRs. CocHRANES (MIpDLEsBRO’) 
Limrrep, Ormesby Iron Works, Middlesbrough, who for 
the past few years have been engaged on making spun 
iron pipes under licence of the Mairy patented process, 
have decided, owing mainly to the increased demand for 
their products for export, to put down a new plant. This 
will embrace six further centrifugal machines, which will 
be operated under the same patented process. It is 
hoped to have these extensions completed within six 
months. 

Messrs. Tue D. P,. Batrery Company, LIMITED, 
Bakewell, Derbyshire, inform us that their representative 
in the East Midland district, Mr. 8. J. Suter, is to retire 
on December 31, and that Mr. H. Ellithorne, who has 
been with the company for more than eight years, will 
succeed him on January 1, 1935. 

The galvanising department of 
Shipbuilding and Lron Company, Limited, has now been 


FounpDry, 


Messrs. Palmers 


| taken over by Messrs. PALMERS GALVANISING COMPANY, 


The management will remain in 


the hands of Mr. J. Hunter Brown, as before. 

Tue Councit or THe Socrery or Motor 
TURERS AND TRADERS, Limrrep, 83, Pall Mall, London 
8.W.1, has appointed Mr. A. W. Grarron to be assistant 


MANUFAC 


Messrs. T. W. Warp, Limtrep, Albion Works, Savile- 
street, Sheffield, have acquired the Blaenavon blast- 
furnaces for demolition. 

Messrs, THE Stanton Ironworks Company, LiMiTED, 
near Nottingham, have taken up the production of high 
manganese pig-iron, and have appointed Messrs. R. G 
Stone and Company, London, sole selling agents of this 
iron. 

Mr. Joun CHRISTOPHER MITCHEL! 
tion with the London Passenger Transport 
December 31, after completing the liquidation of all 
the companies with which he was formerly associated 
(excepting only the Underground itself, the liquidation 
of which is delayed by negotiations concerning incom¢ 
tax). 


severs his connec- 
Board 


on 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Scottish Steel Trade.—-There has been littie change in 
the state of the Scottish steel trade during the past 
week and employment generally at the works is quite 
good. A few extra orders have been coming in becaus: 
of the nearness of the holiday period, but on the whol 
the desire of buyers is not to have too much material 
on hand at the close of the year. Some further improve 


the spring months is a little brighter. General engineer- 
ing keeps fairly good and there has been quite a steady 
demand of late for structural material. In the black- 
steel sheet trade the lighter gauges and galvanised sorts 
are still very quiet, but a healthy demand exists for the 
heavier gauges. Prices are unchanged and are as 
follows :—Boiler plates, 91. 58s. per ton; ship plates, 
81. 158. per ton ; sections, 81. 7s. 6d. per ton: black-stee! 
shects, } in., 81. 10s. per ton, and No. 24 gauge, 101. 10s 
per ton, in minimum 4-ton lots; and galvanised corru- 
gated sheets, No. 24 gauge, 131. per ton in minimum 
4-ton lots, all delivered at Glasgow stations. 
Malleable-Iron Trade.—The West of Scotland malleable 
iron trade is no better and it is with difficulty that the 
works are being kept running, so scarce is fresh business 
The steady import from the Continent is all against tiv 
local makers, and the re-rollers of steel bars are particu 
larly hard hit because of the very low prices quoted for 
Continental bars. The following are the current market 
quotations :—** Crown ” bars, 9/. 15s. per ton for home 
delivery and 91. 5s, per ton for export: and re-rolled 
steel bars, 8/. 12s. per ton for home delivery and 7l. 10 
per ton for export. 


Scottish Pig-Iron Trade.—Conditions in the 
pig-iron trade have varied very little over the week and 
quite a fair business is going through. The bulk of th: 
current output is still for the home market, as shipping 
lots are of little account at the present time. The number 
of furnaces in blast remains at 13. To-day’s market 
prices are as follows :—Hematite, 71s. per ton, delivered 
at the steel works; and foundry iron, No. 1, 72s. 6d 
per ton, and No. 3, 70s. per ton, both on trucks at 
makers’ yards. 

Galloway Power Scheme.—Two new contracts, Nos. 35 
and 36, in connection with the Galloway Water-Powe! 
Scheme have just been secured by Mr. A. M. Carmichael! 
public works contractor, Edinburgh. Contract No. 35 
includes the construction of a _ reinforced-concret« 
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aqueduct, 13 ft. 6 in. internal diameter and about 2,835 ft- 
in length. The work will also include excavations’ 
embankment, manholes, road diversions, fencing, &c° 


Contract No. 36 is for the construction of the foundations | 


of Kendoon Power Station. This work includes the 
power-station foundations with excavations in the river- 
bed and banks to form a tailrace channel, foundations 
of the valve-house, anchor blocks and tower, pathways, 
fencing, and other contingent works. The site of the 
works is near the junction of the Water of Deugh and 
the Water of Ken, about 4} miles north of Dalry, Kirk- 
cudbrightshire. A commencement with these two 
contracts will be made almost immediately. The 
engineers for this scheme are Sir Alexander Gibb and 
Partners, London. 


ENGINEERING. 


wheel mills are also doing a better trade. Railway 
rolling-stock departments are only moderately employed. 
Business in electrical plants up to recent level. Numerous 
inquiries have been received from abroad for a variety of 
products, including: from Cadiz, for stainless-steel wine 
casks of 155 gallons capacity; from Stockholm, for 
stainless-steel split rings and stainless plumbing acces- 
sories ; from Holland, for bright bars and flat iron ; from 
Palestine, for level shearing and punching machines ; 
from Alexandria, for electric meters, water meters, 
machinery for the manufacture of textiles, portable 
hangars for aeroplanes, electric pumps, and lighting sets ; 
|and from Estonia, for files. e special-steel branches 
| report a steady influx of orders on home and overseas 


Other parts of this large scheme have | account. The automobile and aircraft industries are 


already been carried through by Mr. A. M. Carmichael, | particularly good customers. The chemical and dye 


and the new contracts now placed will amount in value | trades are buying more freely. 


to about 70,0001. 


é Magnet steel and magnets 
are in demand by the electrical and wireless industries. 


Contract for Clydebank.—It has now been officially | The tool branches make headway. 


announced that the Admiralty has decided to place with | 


South Yorkshire Coal Trade.—The majority of collieries 


Messrs. John Brown and Company, Limited, Clydebank, | are working at increased pressure in an effort to complete 
the order for the machinery for the cruiser Birmingham, | the December quota before the Christmas set-down. The 
to be built at Devonport. This contract is for the | demand for most classes of fuel shows improvement on 


construction of turbines aggregating about 72,000 shaft 
horse-power and also the water-tube boilers. During 
this year Messrs. Brown have been among the busiest 
engineers in the world, and the prospects are that they 
will hold that pride of place during the year 1935. 
Shipbuilding.—Messrs. William Denny and Brothers, 
Limited, Dumbarton, have booked a contract to build a 
cargo steamer of about 5,000 tons gross for the Booth 
Steamship Company.—Messrs. Lithgows, Limited, Port- 
Glasgow, have received an order from the United Steam 
Navigation Company, Limited (Campbell Brothers and 
Company), Newcastle, for an ore-carrying steamer of 
8,000 tons deadweight .—Messrs. A. and J. Inglis, Limited, 
Pointhouse, Glasgow, have booked the contract to build 
a diesel-electric paddleship for the London and North 
Eastern Railway Company. 
ready for the company’s passenger service on the Clyde 
next summer.—Another important contract has just 
been secured by the Greenock Dockyard Company from 
the Clan Line Steamers, Limited, for a screw cargo liner 
of 10,000 tons deadweight. This new vessel will have 
a speed of 16 knots and is intended for service on the 


South African trade. The North-Eastern Marine 
Engineering Company, Newcastle, will supply the 
engines. The same builders have also received instruc- 


tions to resume work on the oil tanker which has been 
lving on the stocks for over a year. 

The above orders are very heartening to the ship- 
huilding industry on the Clyde, coming as they do at a 
time when work was beginning to tail off. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Mechanical Engineers.—Giving the chairman’s address 


The new vessel will be | 


| inland account. Overseas needs tend to shrink, but in 
| some grades of fuel a shortage is reported. There is a 
heavy demand by electricity-making works for smalls. 
Steams are in strong call. Best hards and cobbles are 
|on the short side. The house coal market is more brisk. 
|The coke position shows little change. Foundry and 
furnace sorts are steady. Quotations :—Best branch 
hands-}icked, 24s. to 26s,; Derbyshire best house, 20s. to 
22s.; Derbyshire best brights, 17s. 6d. to 19s.; best 
screened nuts, 16s. 6d. to 17s. 6d.; small screened nuts, 
| 15s. to 16s.; Yorkshire hards, 16s. 6d. to 17s.; Derby- 


'| shire hards, 16s, 6d. to 17s. 6d. ; rough slacks, 8s. to 9s. ; 


| nutty slacks, 7s. to 8s. 6d. 








NOTES FROM CLEVELAND AND 
| THE NORTHERN COUNTIES. 


MIpDLEsBROUGH, Wednesday. 
| The Cleveland Iron Trade.—Conditions in the Cleveland 
| pig-iron trade change very slowly. Producers are deter- 
| mined to continue to regulate output to requirements, 
and thus avoid being encumbered with stocks to anything 
like an embarrassing extent. Quantities stored at the 
| blast furnace are very light, but will be added to over 
| the holidays, when, as usual, much consuming plant will 
| be inactive. Local and other home users are expected 
|to take increased supplies early in the New Year, and 
| deliveries to Scotland promise to be at least maintained, 
while some enlargement of overseas business is not 
| unlikely, though obstacles to export trade are still 
| very difficult to overcome. The situation encourages 
| the hope that idle plant may have to be put into operation 
|in the near future to turn out iron sufficient to meet the 
|demand. Makers have fixed minimum figures for over- 


at a meeting of the Yorkshire Section of the Institution of | 8°®8 trade, but terms of sale second-hands are prepared 


Mechanical Engineers, Mr. G. E. Wolstenholme, of 
Messrs. Thos. Firth and John Brown and Company, 
Limited, spoke on “A Survey of Engineering and 
Metallurgical Progress.” He contrasted the methods 
operating in steel and engineering works forty years ago 
with those of the present time. He said the heaviest 
lathe in Great Britain—weighing 320 tons, and having a 
340-h.p. motor—was in use in a Sheffield works. The 
best illustration of engineering progress was to be gained 
from the speeds and the advance made in high-speed 
tools and tungsten-carbide tools. Cast-iron was being 
turned at 70 ft. per minute with high-speed tools, and 
600 ft. per minute with carbide tools. The old figures 
for planing were about 30 ft. to 35 ft. per minute with a 
return of 75 ft. per minute. Present-day planing ran up 
to 75 ft. per minute and a return speed of 150 ft. per 
minute. Drilling and boring machines showed an 
immense advance in size and design. Cylinder blocks 
were being bored at an average of 2} minutes each. 
\ striking illustration of the progress made in engineering 
production was provided by the celerity with which a 
locomotive was repaired and rebuilt to-day as compared 
with six or seven years ago. It used to take 80 days 
to rebuild and complete a standard locomotive. To-day, 
owing to greater facilities in machining and greater 
accuracy, it took 18 days. Mr. Wolstenholme detailed 
the development of stainless steel and its uses in 
mechanical, electrical, civil, mining, marine, automobile, 
‘eronautical, railway, chemical, and domestic engineering. 
lhe fishing industry was slowly adopting stainless steel 
for fish storage, and spits and trays for curing ovens. 
!t had been proved that the resistance to depreciation in 
value was considerable where fish was deposited on 
stainless steel, as opposed to wooden or galvanised-iron 
boards. The speaker paid a tribute to the marvellous 
technique of the present steel-melting practice, and said 
{ was not generally appreciated that with the advance 
u knowledge of the effect of heat treatment, it was 
the practice to require the steelmaker to produce casts 

{ steel to within 2} per cent. of the quotient of its 
contents, and firms specialising in automobile and aero 
engines secured these limits to ensure practically positive 
ind uniform heat treatment of the series of qualities 
they employed. 

Iron and Steel.—Increased activity is reported in the 
bulk steel trade. Latest statistics show that the 
Sheffield district produced 115,600 tons of steel ingots 
ind castings during October, as compared with 106,600 
tons in September and 94,000 tons in October last year. 
[t is almost certain that Sheffield’s total production for 
the year will exceed 1,250,000 tons, which will be a 
record. The demand for basic steel has been fully 
maintained. Rolling mills, forges, press shops, and 
foundries are operating at greater capacity. Tyre and 


| the holidays. 
| niently jarge, and promise to be drawn upon after the 


|sto accept are difficult to ascertain definitely. For other 
| business delivery prices are firm on the basis of No. 3 
|g.m.b. at 67s. 6d. here, 69s. 6d. supplied to North-East 
| Coast areas, 67s. 3d. to Falkirk, and 70s. 3d. to Glasgow. 
|  Hematite-——Output of East Coast hematite iron is 
| absorbed at present, but will not be fully taken up over 
Stocks are, however, far from inconve- 


turn of the year. Merchants are negotiating with 
Continental customers and hope to make her overseas 
sales, but producers are not seeking export trade on the 
terms obtainable, which are substantially below figures 
readily realised for consumption at British works. For 
other than overseas business recognised market rates are 
ruled by No. 1 quality of iron at 69s. for local use, 71s. 
delivered to Durham and Northumberland, 75s. to 78s. 
delivered to various parts of Yorkshire, and 75s. delivered 
to Scotland. 

Foreign Ore.—Consumers of foreign ore are still off 
the market, and are disinclined to admit sellers’ claim 
that values are stiffening. For prompt small lots the 
market quotation for best rubio remains at 17s. c.i.f. 
Tees. 

Blast-Furnace Coke.—Durham 
quotations are unchanged. 


Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel sales are not so readily put through 
as of late, but the easing of buying is attributed to 
customary seasonal quietness. Manufacturers have quite 
good order books for most descriptions of material. 
Quotations to home users, subject to the usual rebates, 
stand :—Common iron bars, 9. 12s. packing 
(parallel), ee (tapered), 101.; steel billets 
(soft), 51. 12s. .; steel billets (medium), 71. 2s. 6d. ; 
steel billets (hard), 7/. 7s. 6d.; iron and steel rivets, 
111. 10s.; steel boiler plates, 91. 5s.; steel ship plates, 
8l. 15s.; steel les, 81. 7s. 6d.; steel joists, 81. 15s. ; 
heavy sections of steel rails, 8/. 10s. for parcels of 
500 tons and over, 91. for smaller lots; and fish plates, 
121. 10s. Black sheets (No. 24 gauge) are 101. 10s. 
delivered to home customers, and 91. 5s. f.o.b. for ship- 
ment abroad ; and galvanised corrugated sheets (No. 24 
gouge) are 131. delivered to home customers and 111. 5s. 
.o.b. for shipment overseas. 


blast-furnace coke 


Scrap.—One or two kinds of iron and steel scrap are 
well taken up at current prices. Heavy steel is scarce, 
and further advance in value is imminent. 








Paris INTERNATIONAL TRADE Farr.—The London 





office of the Foire de Paris, which is to be held from 
May 18 to June 3, 1935, is at 17, Tothill-street, S.W.1, 
not No. 77, as stated on page 654 ante. 








NOTICE OF MEETING. 





INSTITUTION OF ELECTRICAL ENGINEERS.—Meter and 
Instrument Section: Friday, January 4, 7 p.m., Savoy- 
place, Victoria-embankment, W.C. . (i) “‘The Theo- 
retical and Practical Sensitivities of Gas-Focused 
Cathode-Ray Oscillographs, and Effects of the Gas on 
their Performance,” by Professor J. T. MacGregor- 
Morris and Mr. J. H. Henley. (ii) “A Cathode-Ray 
Oscillograph Equipment Embodyi a High-Voltage, 
Gas-Filled, Sealed-Glass Oscillograph Tube,” by Pro- 


fessor 8. Parker Smith, Dr. C. E. Szeghé and Mr. E. 
Bradshaw. 

For Meetings of other Societies, and of Junior Sections 
see page 2 of Advertisements. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

South Wales School of Mines.—An important event in 
the history of the South Wales and Monmouthshire 
School of Mines was announced during the celebration 
of the twenty-first anniversary of the opening of the 
school, when Alderman Hubert Jenkins, Chairman of the 
Governors, announced that the Central Miners’ Welfare 
Committee had decided to make a nt of 42,0001. 
towards the extension of the school at Treforest. These 
extensions will cost 110,000/. The school was originally 
formed twenty-one years ago by the Monmouthshire and 
South Wales Coalowners’ Association, who carried it on 
until a few years ago, when it was taken over by the 
Glamorgan County ucation Authority. It has also 
been arranged, we under:tand that the Mining Depart 
ment of the University College of South Wales and 
Monmouthshire at Cardiff will be centred at the 
Treforest School. 

Coastal Road Scheme.—The newly constituted Glamor- 
gan Joint Advisory Town Planning Committee has for 
consideration the coastal road scheme prepared by the 
Penybont Rural Council, which was keenly opposed by 
landed interests in the district. The Joint Advisory 
Committee embraces representatives of 16 urban autho- 
rities and six rural authorities. So far the Barry Urban 
Council and the Llanelly Rural Council have not joined 
the scheme, and representations are being made to 
bring these authorities into line. The committee has 
26 members, one member from each authority and four 
from the Glamorgan County Council, while each authority 
may co-opt officials in an advisory capacity. The first 
committee will hold office until 1937, and members will 
afterwards be elected every three years. The coastal 
road scheme is to give a new road close to the shore line 
around South Glamorgan, which will have the effect of 
giving access to numerous beauty spots on the coast, end 
will probably result in much new building, thus changing 
the character of the district, which some of the landowners 
oppose. 

Sea Damage.—The heavy seas that the recent gales 
have brought to the Welsh coast have much damaged 
many of the sea defence works at various points. he 
concrete sea wall protecting the London Midland ancl 
Scottish Railway \line on Swansea Bay was breached in 
two places, temporarily affecting traffic and necessitating 
prompt measures, 

Power Line Purchase-—Swansea Corporation propose 
to purchase for 19,5481. the underground portion of the 
Central Electricity Board's line from the existing Strand 
power station to the new Tir John North power station. 
Swansea Drainage-—Swansea Main Drainage Com- 
mittee have accepted the tender of Mr. Henry Smith, 
of Newport, for further sewerage works at Clydach, 
Llamsamlet and Morriston at 21,933/., subject to the 
approval of the Ministry of Health. There was nearly 
100 per cent. difference between the highest and lowest 
of the seven tenders submitted. 








Surrs or THE Liuoyp Trrestino.—We are informed 
that a building and reconstruction programme is to be 
embarked upon by Messrs. Lloyd Triestino, Trieste, 
Italy. A number of 3,500-ton motorships for service 
in the Mediterranean, ASgean, and Red Seas are to be 
built in Italian shipyards, as also are several 10,000-ton 
motorships for tourist service in the eastern Mediterra- 
nean. In addition, two 18,000-ton turbine steamers are 
to be constructed for the Genoa-Alexandria service, and 
these ships may later be employed on the Far East route 
to Shanghai. Meanwhile, two of the firm's steamers, the 
Conte Verde and Conte Rosso, we understand, have been 
entirely reconditioned. 


RECOMMENDED MATERIALS FOR ENGINEERING Egquir- 
MENT.—The Bureau of Information on Nickel of Messrs. 
The Mond Nickel Company, Limited, Thames House, 
Millbank, London, 8.W.1, has recently issued two useful 
folders, one dealing with recommended materials for 
Diesel engines and the other with recommended materials 
for machine and hand tools. In each case the composi- 
tions of the steels, cast-irons, aluminium, nickel and 
other alloys recommended are given in detail, and in the 
tables referring to the cast-irons some indications of their 
mechanical properties are included. Where this applies, 
the number of the official specification covering the alloy 
and the name by which it is known in industry are also 
quoted. In the folders, lists of individual tools and of 
component parts of machine tools and of Diesel engines 
are given, and the material recommended for the tool or 
component areindicated. The reader is then referred back 
to the tables of <p pee by means of identification 
e 





letters given to all the materials dealt with. 
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BILLET-CHIPPING MACHINE. 


CONSTRUCTED BY MESSRS THE BONNOT COMPANY, ENGINEERS, CANTON, OHIO, U.S.A 


(For Description, see Page 674.) 
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Fie. 2. Butters Berorrt TREATMENT. Fie. 3. Bitters Arrer Currine Out DeErxcts. 


Reconstruction OF Mititwartt Lock Bripcs.—At | by a new structure, 85 [t. to the east, at an estimated ; the Port of London Authority, and possibly by the Poplar 
their meeting on Tuesday, December 18, the London | cost of 102,5001., the necessary displacement of West | Borough Council. This reconstruction forms part of 
County Council adopted a report of the Highways Ferry-road, and the invitation of tenders. A grant | the large scheme of London Dock Road improvements, 

r cent. towards the cost will be made from the | to which we called attention on page 422 of ENGINEERING 


Committee recommending the replacement of the | of 60 
existing lift bridge scross the entrance to Millwal] Dock Road Fun d, and a contribution will also be paid by ' of October 19, 1934. 
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STREAMLINED TRAINS. 


AmonG the unrecorded discoveries of the ancient 
mariners who went down to the sea in ships was 
the principle of “ streamlining’”—a term now in 
use, by common consent, to connote somewhat 
unscientifically, but very conveniently, the shaping 
of a body to reduce its resistance to motion through 
a fluid. So great a resistance is offered by water 
that the absence of a reasonable ship-shape makes 
itself evident at very low speeds. But at the speeds 
commonly achieved by forms of land transport, the 
resistance of the air, whose density is little more 
than one-thousandth of that of water, has hitherto 
been largely negligible in relation to rolling and 
mechanical resistances. Such, until recently, was 
precisely the position with regard to railway trains, 
but under the impetus of competitive transport by 
road and air, the design of trains for operation at 
speeds at which air resistance will be of great 
importance is receiving increasingly serious con- 
sideration. In Germany and the United States, 
where, in certain respects, conditions are more 
favourable than in this country, the maintenance 
of regular services by such trains as the “ Flying 
Hamburger” and the “ Burlington Zephyr’”’ has 
shown that speeds of 100 m.p.h. and over are safely 
possible on well-maintained track, and that sus- 
tained high speed is not only of direct advantage 
to passengers, but has also an attractive psycho- 
logical effect and a very real advertising value. 
The recent record run of the Union Pacific six-car 
train from Los Angeles to New York also opens up 
possibilities hitherto unthought of, speeds up to 
120 m.p.h. having been attained, while the whole 
transcontinental trip occupied less than 57 hours, 


not been delayed by others in front of it on the 
New York Central. 

At these high speeds windage becomes a domi- 
nating component in the resistance of a train of 
conventional design, and it is therefore necessary 
for designers to study the air-resistance problem 
in order to ascertain the directions in which modi- 
fications of external shape may most profitably be 
pursued and, further, to obtain data on the basis 
of which to specify economical motive power 
equipment. Too seldom is adequate emphasis 
given to the point that the engineer needs to have 
as detailed an analysis as possible of all sources of 
resistance, atmospheric as well as_ mechanical, 
before he can fairly assess the merits of alternative 
design features in relation to their initial, operating, 
and maintenance costs. 

The development of aeronautics, while in some 
measure responsible for the demand for higher 
train speeds, has furnished in generous compensa- 
tion the bulk of existing knowledge of aerodynamics, 
and provided, in the wind tunnels used for testing 
models of aircraft and their components, a means 
of attack on the special problems of the air resistance 
of trains. The cost of experimenting with real 
trains, the impossibility of controlling the natural 
wind, and the enormous difficulty of segregating the 
effects of different sources of resistance, are all 
powerful deterrents against full-scale tests. Inherent 
in the wind-tunnel experiment, on the other hand, 
are the uncertainties arising from the small size 
and inevitable imperfection of the train models and 
the difficulties of adequately representing the 
ground over, and in close proximity to, which the 
train travels in full-scale practice. Against the 
former of these objections, perhaps the most potent 
argument that can be advanced is the uncontested 
utility of model experiments in naval architecture 
and aeronautics. As regards the latter criticism, 
it is a moot point whether the increased precision 
to be achieved by simulating the track with a 
moving belt beneath the model train justifies the 
mechanical difficulties inseparable from such an 
arrangement. It is now over twenty years since 
this method of track representation was tried—and 
abandoned—by Eiffel, but within the last year or 
two it has been revived, with more success, by 
Professor Klemin, of New York University, and 
also at Friedrichshafen, where it was used for 
streamlining the Diesel-electric trains recently 
introduced on the Netherlands State Railways. 
Many of the new trains, like the ‘‘ Burlington 
Zephyr” and the first Union Pacific, are only three 
coaches long, while the “ Flying Hamburger 
comprises only two cars. Such features facilitate 
both the wind-tunnel experiments undertaken as a 
basis for design, since the model is reasonably short, 
and the subsequent streamlining of the actual train, 
since the latter is a “set” train of constant com- 
position, many being intended to run equally well 
in either direction. In particular, the absence 
of a separate locomotive greatly simplifies the 
fairing of the front of the train, which experiment 
has shown to be a most fruitful source of air- 
resistance reduction. Undoubtedly the compact 
oil engine lends itself very aptly to these short 
trains of the rail-car type, but the natural reaction 
of the steam locomotive engineer is to assert, 
probably with equal truth, that given similar 
consideration in the matter of streamlining, he 
could achieve the same speeds in trains of a more 
useful commercial length with better overall 
economy. The demonstration given recently on 
the London and North Eastern Railway shows, 
indeed, what can be done with steam locomotives 
even of the conventional type. In Germany, at the 
present time, there is a considerable amount of 
activity in experiments directed to the streamlining 
of trains drawn by steam locomotives, a contribution 
of much interest in this connection being a research 
by Vogelpoh! on the air resistance of railway 
coaches. This work, of which an account is given in 
English in last September's Monthly Bulletin of the 
International Railway Congress Association, was 
carried out in the open-jet wind tunnel of the 
Technical Institute for Aerodynamical Research 
at Berlin. The ground was represented by a 
stationary model of the track and ballast, this 





which could have been reduced if the train had 





substitute for a moving track—which the author 
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concedes to be the best method of simulation | 
| appeared on page 597 of our issue of May 25 last, 


being justified, as usual, on the grounds of mech- 
inical difficulty. Lt would have been more reason- 
able to assert that, since his force measurements 
were concerned chiefly with the effectsof modifications 
to the shape of the carriage bodies, rather than 
with values of air resistance for the 
complete carriage, including the bogies and under- 
frame, a relatively minor error in the character of | 
the airflow near the ground was likely to prove 
of secondary importance. Actually, the absolute 
values obtained for the air resistance of a carriage 
in moderately good agreement with Nocon’s 
full-scale measurements, the disparity being | 
weounted for by the omission, for simplicity, of | 
several structural components from the models. 


the absolute 


re 


Within these limitations, Vogelpohl’s results are | 
interesting as giving the order of the air resistances 
for two types of Reichsbahn corridor coach, as 
compared with a French Nord Railway coach of | 
recent design. The values, covering a range of 
conditions representing, for example, the influence 
of large and small vestibule connections and of the 
roughness due to window recesses and 
ventilators, cannot be concisely summarised. As 
indicating the trend of the results, however, it may 
be said that the horse-powers required to overcome 
1ir resistance at 60 m.p.h. range from 19 to 30 for | 
a coach occupying an intermediate position in the 
and from 28 to 39 for a rear coach. In 
each position along the train the Nord Railway 
coach, with its strikingly smooth exterior and 
gently tapering ends, gave the best results. One 
very important conclusion which follows from these 
evident to an experienced aerodynamician, 
but not readily appreciated by others—is that the 
optimum size and shape of the vestibule bellows 
between adjoining coaches is markedly influenced 
by the shape of the coach ends. Thus, between 
the bluff ends of the Reichsbahn coaches, a bellows 
of the air resistance 
by 9 per cent., as compared with a small bellows, 
whereas between the tapering ends of the Nord 
full-section found to be 
20 per cent. better than a small one. These some- 
what unexpectedly large effects prompted Vogel- 
pohl to investigate the nature of the flow pattern 
round the gaps between different types of coaches 
by different sizes of vestibule. He made 
models corresponding to the horizontal sections of 
the vehicles, towed them through water containing 

mixture of lycopodium and aluminium powder, 
uid photographed the flow patterns, thus rendered 


surface 


train, 


teats 


large cross-section increased 


couches a vestibule was 


joined 


visible, by a camera mounted on the towing carriage. 
Che admirable photographs so obtained demonstrate 
very how may be trapped 
in the large space available at the sides of a narrow 


convincingly vortices 
bellows and, instead of escaping into the general 
flow, allow the exterior current to slip over them 
without serious increase of resistance. The easy 
of the Nord model, by a different 
wtion, discourage the formation of eddying flow 
ind lead to low resistance on that account. 


lines coach 


These experiments of Vogelpohl’s are remark- 
tble in that they show the magnitude of the air 
resistance of coaches of conventional design, and 
valuable as indicating certain directions in which, 
without too violent « departure from existing form, 
achieved. In 
the case of a long train, modification of the coaches 
may prove to be the most important source of air 
resistance reduction, but this is not to say that the 
‘streamlining of the steam locomotive not 
warrant serious attention. From position at 
the leading end, the locomotive is undoubtedly the 
most seriously affected by air resistance of any of 
the components of a train. Wind-tunnel trials 
made in 1932 by J. J. Green, on a Canadian Northern 
4-8-4 locomotive, showed that at 60 m.p.h. this 
engine and tender absorb 191 h.p. in air resistance 
alone. More recent tests give a figure of 183 h.p. 
at a similar speed for a 4-6-4 locomotive of the 
German State Railway. By a 
of streamlining, achieved a 


ippreciable power savings can be 


does 


its 


reasonable degree 
reduction of 
35 per cent., whilst the German experimenters claim 
to have reduced their engine air resistance by 
62 per cent., of which 17 per cent. is attributable 
to the fairing round the wheels and motion. Refer- 


Green 


ence to an experimental locomotive, on which the 


;enclosure of the driving wheels. 
|streamlined condition there depicted, savings, as 
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Reichsbahn engineers have made full-scale trials, 


together with photographs showing the faired 
In the partially 


compared with the standard locomotive, of 150 h.p. 


|to 200 h.p. have been measured on the full scale 


at 140 km. per hour, corresponding to 58 h.p. at 
60 m.p.h. It is interesting to observe, first, that 


| this full-scale result has confirmed the reduction in 


air resistance predicted from wind-tunnel experi- 
ment, and second that, in general, no trouble has 
arisen from over-heating of the bearings enclosed 
within the fairing. There is reason to suppose, 
therefore, that the savings predicted to accrue 
from complete streamlining of these large German 
locomotives, representing an increase of 400 h.p. 
to 500 h.p. available at the draw-bar at 90 m.p.h., 
can and will be realised with high-speed steam 
trains in the near future. For British express 


| locomotives the probable reductions are somewhat 


less, since the engines are of smaller dimensions 
and, in their present form, are less encumbered 
with air-resisting external fittings. Such reduc- 
tions are, nevertheless, of a decidedly appreciable 
order, and the trend of modern experiment is 
showing quite unmistakably that scientific stream- 
lining of trains is a necessary preliminary to the 


}economical accomplishment of sustained speeds in 


the region of 100 m.p.h. 








WATER POLLUTION. 


Aurnoucn the question of water supplies has 
been a subject of discussion in scientific circles 
for a long period, it has apparently been necessary 
for the country to pass through the relative drought 
of the last two years for its importance to be realised 
by the general public. The favourable climate 
of this country, from a water supply point of view, 
with the precipitation distributed throughout the 
year has, in general, enabled regular and adequate 
supplies to be furnished in most districts, and it 
has been difficult for the lay mind to appreciate 
that we cannot carry on indefinitely with our pres- 
ent methods. The rising demand, which has been 
evident over many years, is to some extent due to an 
increasing population, but it is still more due to a 
rise in the consumption per head, partly explained 
by an improving standard of living and partly by 
the development of industry. Students of vital 
tell us that we are approaching our 
population, and that at no very distant 
total number of people in this country 
will begin to fall. Those who are concerned with 
the future of water supplies can, however, hardly 
take this speculation into account in their plans and 
projects. Although they would probably have little 
ground for assuming a check, or reversal, of a secular 
biological movement of this kind, they are faced 
by the fact that the curve of consumption per head 
shows no signs of approaching a horizontal course 
and have no justification for expecting any sudden 
alteration in the constants of the equation which it 


statistics 
maximum 
period the 


represents. 

Every consideration which may reasonably be 
taken into account points to the necessity of both 
conserving our water supplies and using them 
properly, and that the official world has at last 
of the conditions 


come to some understanding 
is evident from the inauguration of the national 
water survey to which we referred last week. 


Details of the methods of that survey have not 
yet been made public, but if the work is to be 
done thoroughly, some attention will have to be 


paid to the possible pollution of the sources of 


supply, as well as to their extent and distribution. 
Even with the high standard at which public 


supplies have in general been maintained, in this | 


country, outbreaks of water-borne disease are not 
unknown. As recently as the autumn of 1932 
serious outbreaks of enteric fever, caused by con- 
taminated water supplies, occurred at Malton and 
Denby Dale, in Yorkshire, while even the Metro- 
politan Water Board was recently forced to take 
special precautions in connection with their supplies 
drawn from the River Lee. An outbreak of paraty- 
phoid, resulting from the consumption of infected 
milk, led to the presence of large numbers of para- 
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typhoid bacilli in the effluent from the sewage 


disposal works at Epping, which discharges into 
Cobbin’s Brook, a tributary entering the River Lee 
above the Water Board’s intakes. 

Fortunately, the subject of the purity of our 
water supply, and of our rivers, has been under 
investigation for some years past by the Water 
Pollution Research Board of the Department of 
Scientific and Industrial Research. Much good 
work has already been done and we may, for instance, 
refer to the investigations concerning the treatment 
of the effluent from beet-sugar factories, an account 
of which has already appeared in our columns.* 
The manufacture of beet sugar is a relatively new 
activity in this country, and the problems it has 
introduced form a characteristic example of the 
new conditions which are constantly being intro- 
duced by the development of industry. These 
problems are every day becoming more widespread, 
owing to the tendency for factories to spread into 
what, until recently, were purely agricultural areas. 
Many country towns which, but a few years ago, 
had much of the aspect they had borne for centuries, 
have become important industrial centres, and have 
been faced with sewage problems of an entirely 
new order. 

The latest Reportt of the Water Pollution 
Research Board, which takes matters up till the 
end of June, 1934, deals in some detail with the 
question of the treatment of the effluent from milk 
factories. This, again, represents an industry 
which has developed to a considerable extent in 
recent years in this country, and has introduced 
new problems in connection with stream pollution 
in rural areas. In the course of the year, visits 
were paid by representatives of the Board to various 
milk factories, and in many cases the effluent 
finally discharged was found to be of an unsatis- 
factory character. In one case the waste water 
from the factory premises and the washing of churns, 
accumulated each day, was passed through a 
percolating filter in the short period of 2} hours, 
at a rate of about 375 gallons per day per cubic 
yard of filtering medium. The factory was visited 
in the winter and the final effluent was found to 
be of a very poor quality. The Board suggested 
that the period of flow should be extended and thus 
the rate of flow reduced. The factory was later 
visited in the summer, when the percolating filter 
was being operated for 12 hours a day; larger 
quantities of milk were, however, being handled 
and cheese manufactured, and the final effluent 
was still found unsuitable for discharge into a small 
stream. In another factory manufacturing con- 
densed milk, as well as handling and distributing 
liquid milk, the waste, after leaving a settling tank, 
was treated by the activated sludge process. It 
then entered a sedimentation tank and the settled 
liquid was passed through percolating filters at 
the rate of 150 gallons per day per cubic yard of 
filtering material. It was estimated that the plant 
as a whole was effecting a purification of 95 per cent. 
as measured by the test for biochemical oxygen 
demand in five days. Even so, however, the final 
discharge was not suitable for admission to a small 
stream, as it soon became putrid on incubation. 

A considerable amount of work on the treatment 
of milk-factory effluents has been carried out at 
the Rothamsted Experimental Station. In the 
earlier experiments with gravel percolating filters, 
it was found thatin a short time quantities of fat 
and other solid matter were deposited on the gravel, 
to that the efficiency of purification rapidly decreased. 
A two-stage process was then tried, in which the 
liquid was allowed to ferment in tanks for one o1 
two days, fats and protein separating out as a 
scum. The liquid was then oxidised in percolating 
filters, and a degree of purification of 98 per cent. 
obtained. There were no signs of clogging on the 
surface of the filters after 13 or 14 weeks’ operation. 
In the past year these methods have been studied 
in greater detail. The gravel forming the upper 
section of a filter was replaced by wooden laths, 
and the filter was supplied with a 1-25 per cent. 
mixture of milk in water for nine days. During 
this period, 40 per cent. to 50 per cent. of the fat 
present was retained by the filter. The whole of 


* See ENGINEERING, vol. exxxv, page 386 (1933). 
7} H.M. Stationery Office. [Price 9d. net.] 
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'number of these, it is true, arose from what can 
/only be called carelessness on the part of skilled 
operatives and raise the question whether the 
interlocks, which are now so largely employed to 
ensure the safe operation of this class of equip- 
ment, are not at times a panacea worse than the 
disability they are designed to correct. It is often 
argued, in fact, that such interlocks give a false 
sense of security and lead to dangerous situations, 
which could have been avoided by a little thought. 
| The contrary, and more general, view may, however, 
be upheld by referring to an accident in which a 
man having correctly isolated a feeder switch cubicle 
went away and on returning entered a live cubicle 
in error, and to another where a painter in an excess 
of zeal also went into a compartment containing 
live metal to perform his duties. It is in the pre- 
vention of such accidents that interlocks can play 
a useful part, though it must be admitted that in 
the long run the true remedy is unceasing vigilance. 

The more interesting class of accidents is, how- 
ever, that which illustrates our main point that in 
many cases it is the design of the equipment that 
requires improvement. For instance, though flash- 
|ing-over from phase to phase under faulty con- 
ditions and induced surges is a fairly familiar phe- 
nomenon, the conditions which lead under similar 
conditions to the jumping of an are between two 
*bus-bar sections separated by an open switch are 
not so well recognised. In several cases this has 
resulted in the trouble being passed from the 
protected to the unprotected side of a switch, 
and in one instance out-of-phase *bus sections were 
momentarily paralleled across an open ‘bus coupler. 
The practical results of such an occurrence can 
well be imagined. The remedy seems to be to 
prevent the flame ionisation, which is the cause, by 
paying attention to the shape of the circuit near the 
oil switch and separating the phase conductors and 
terminals at appropriate places by rigid barriers. 
| Auxiliary apparatus such as current transformers 
should also be excluded from the switch com- 
partments. 

This last precaution is the more desirable since 
current transformers are themselves a source of 
trouble. In fact, it is not going too far to say the 
wound primary type of transformer frequently 
does not operate satisfactorily under present-day 
short-circuit conditions. As an example, a fault | 
on a circuit from an 11-kV board of modern design 
caused so heavy a short-circuit current to be dis- | 
charged through a current transformer that it 
| failed before the circuit-breaker could operate. The 
consequence was that not only was the supply inter- 
rupted, but the transformer casing fractured, the oil 
ignited and a general fire and much damage resulted. 
On the other hand, though the bar type transformer | 
is safer, its installation has been prevented in many | 
cases by the limited ratio range available. This is 
a difficulty which, as is rightly pointed out, it| 
should be possible to overcome by closer specifica- | 
tion, combined with the employment of cores of | 
low loss alloy and special windings, in conjunction | 
with modern relays and instruments. Nevertheless | 
a multi-twin primary must sometimes be used, and | 
where this is done the winding must be capable 
of withstanding the effects of short-circuit currents | 
up to the maximum asymmetrical peak value, a| 
condition which involves questions both of thermal 
capacity, mechanical strength and interturn in-| 
sulation. 

To some extent circuit-breakers of insufficient | 
rupturing capacity to comply with modern con- | 
ditions can be protected by high rupturing capacity | 
fuses and there have recently been, as will have been | 
gathered from ENGINEERING, some _ interesting 
developments in the design of this type of apparatus. | 
Such fuses when arranged for high speed operation | 
can be used in conjunction with delayed action 
circuit-breakers so that the function of the latter is 
limited to dealing with normal overloads. More} 
experience of this arrangement is, however, required | 


the sections were then cleaned by agitation with 
water, and it was found that 80 per cent. of the 
retained fat was deposited on the wooden laths of 
the top section. Experiments on fermentation by 
storage were carried out under various conditions, 
both open to the air in tanks, and with a layer 
of liquid paraffin on the surface, also in large closed 
glass vessels. In general, it was concluded that 
the anerobic fermentation of mixtures containing 
1 per cent. of milk caused the separation of most 
of the fat and an amount of protein which varied 
with the conditions; the fermented liquids had, 
however, a very unpleasant odour. Subsequent 
treatment in gravel filters effected a high degree 
of purification, and there was no signs of clogging of 
the filters. 

The Report of the Board is in the main con- 
cerned with investigations of a biochemical character 
which lie somewhat outside our field, Experi- 
ments have, for instance, been made on the biological 
filtration of solutions of sodium stearate alone, and 
in mixture with domestic sewage, the work having | 
in view the fact that fats and soaps are constituents | 
of sewage and of certain trade wastes. Much work 
has also been done on the oxidation of sewage and 
on the base-exchange process of water softening. 
In this connection, many samples of British clays 
have been treated by various methods with the 
object of preparing base-exchange materials. In 
a few cases, substances have been prepared with 
base-exchange values greater than those of some 
imported commercial materials. 

The most extensive field work carried out during 
the year has been in connection with the River 
Mersey survey. The purpose of this investigation 
is to determine the effect of discharges of crude 
sewage into the estuary on the amount and nature | 
of silt and other solid matter deposited. This 
work is being financed by the Mersey Docks and 
Harbour Board and other interested local authori- 
The hydrographical observations carried out 
have included surveys of sections of the estuary, 
measurements of the rates of movement of the | 
water at different positions and depths, and the 
quantities of fresh water carried into the estuary 
by the principal rivers and streams. The banks 
have been surveyed, and biological data collected, 
as giving evidence of the relative stability of 
different sand and mud banks. Areas subject to 
frequent change are not likely to support certain 
types of organism. Chemical investigation has 
covered the examination of samples of water from 
all parts of the estuary at different depths and 
various states of the tide, and of solid samples from 
exposed banks. The whole work is of an exten- | 
sive nature, and two motor boats have been specially 
built, one 35 ft. in length and the other 18 ft. A 
staff of chemists and surveyors and a biologist, in 
addition to laboratory assistants and boatmen, has 
been recruited. 


ties. 








DESIGN AS A FACTOR IN 
ELECTRICAL ACCIDENTS. 

THe facts that the increasing capacities of our 
yenerating stations, and the policy of interconnecting 
them for mutual assistance, impose duties on the 
switchgear, when anything abnormal occurs, very 
much more severe than anything that has hitherto 
been experienced, may be illustrated not only by 
the extensive programmes of modernisation which 
have been recently undertaken by many of the 
electricity supply authorities, but by certain 
episodes, which may be said to have resulted from 
neglect to adopt this course. Pari passu similar 
modernisation of equipment of the secondary and 
tertiary orders, such as current transformers, fuses 
and protective relays, is called for if they are to be 
capable of performing the heavier duties that will 
be demanded from them. 

That switchgear is a weak link in the chain of 
electricity supply may be illustrated by referring 
to certain paragraphs in a report on electrical 
accidents,* which has recently been published. 
This shows that of a total of 346 reportable acci- 
dents due to electrical causes, which took place 
during 1933, 106 occurred on switchgear. A large 


can be made. 


ensured. 





* Electrical Accidents, 1933. 
Office. [Price 6d. net.| 


London : H.M. Stationery 


| the most important is that the decline in their use 


stand, however, that the pleas put forward by the 
deputation will not be for a remission of taxation 
or a reduction of licence, but for an amendment of 
regulations which could be effected by administra- 
tive action. It is claimed that such action would not 
impose additional burdens on other classes of vehicles, 


before a definite pronouncement upon its advantages | particularly in South Wales, which supplies the 
All this goes to show that there are| greater part of the coal required. 
still plenty of ways for designers to exercise their| sought is that an extra allowance of 2 tons in the 
skill before complete safety can be said to be! gross weight should be conceded to steam wagons, 
| the claim being based on the fact that it is inevitable 

Turning to another matter raised in the report, | that, with equal efficiency in design, the tare weight 
| we have recently drawn attention to the subject should be some 20 cwt. greater than that of a 
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of earthing. It is axiomatic that if earthing is to 
prove a safeguard the resistance of the “earth” 
itself must be below a certain critical value. This 
condition is sometimes difficult to fulfil in rural 
areas, especially where it is desired to earth the 
neutral of a small pole type transformer. Some 
tests mentioned in the report show that the best 
electrode for the purpose is a 5 ft. by 2 in. diameter 
galvanised and perforated iron tube, through which 
brine solution can be forced. In this way it has been 
found possible to reduce the earth resistance from 
300 ohms to 50 ohms or less. To attain this result, 
however, a pumping pressure of 60 1b. per square inch 
was necessary and six applications were required. 
The tests show that it was the brine rather than the 
surface area of the electrode that was effective in 
reducing the resistance and that there was a certain 
mimimum resistance which could not be lowered 
even by pumping in more brine. Further reduction 
could, however, be obtained by using multiple elec- 
trodes, but these had to be spaced according to the 
nature of the soil. In one case where this was sand, 
sixteen electrodes had to be used over an area of 
600 square yards to reduce the resistance from 
300 ohms to 2-8 ohms. These conditions have led 
to the installation of a supplementary earth leakage 
circuit containing a 60-ampere circuit breaker, an 
arrangement which has so far worked satisfactorily. 
Similar devices have also had to be installed on 
consumers’ premises, it having been found impossible 
to obtain a sufficiently high degree of safety in any 
other way. 

In conclusion, it should be stated that the figures 
for electrical accidents were well below the five- 
year average, in spite of the largely-increased con- 
sumption. The fatalities numbered twenty-five, of 
which twenty-one were on domestic premises. 
Of these twenty-one, fourteen were due to defective 
portable apparatus, seven occurring in bathrooms. 
The moral requires no emphasis. 








NOTES. 
Tue Furure or THE Steam Roap Wagon. 


We have previously referred to the unfortunate 
effects resulting from the heavy taxation and regu- 
lations governing steam lorries, of which perhaps 


represents a very considerable falling off in the 
demand for home-produced fuel. The effective 
number of licences in force in 1931 for such vehicles 
was 6,507. By September, 1933, the number had 
fallen to 5,100, while in August, 1934, it did not 
exceed 2,430. It is estimated that each steam 
vehicle uses on an average 100 tons of coal or coke 
per annum, so that the decline in their employment 
since 1931 represents a loss to the coal industry in 
direct consumption of approximately 400,000 tons 
per annum. In view of these facts, the Minister of 
Transport agreed to receive a deputation at the House 
of Commons on Wednesday December 12, to discuss 
the position of the steam vehicle, the deputation 
being organised by the Coal Utilisation Council. 
In a memorandum prepared for the use of the 
members, it was stated that the object of the deputa- 
tion is to urge the expediency, in the national 
interest, of so revising the regulations governing 
the operation of these vehicles, that their use and 
development may be encouraged, rather than dis- 
couraged. It is recognised that the existing regula- 
tions and the scale of licences and taxation are in- 
tended to represent a balanced structure as between 
the various classes of road vehicles, but that they 
bear unduly heavily on the steam wagon is obvious 
from the decline in their employment. We under- 


but would be effective in reducing unemployment, 


The concession 
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corresponding petrol or oil vehicle, while the water 
and coal carried ordinarily weighs a further 20 ewt. 
than the provisioning for either of the alternative 
types. 

REPRESENTATION ABROAD. 

A very useful topic formed the subject of an 
address delivered on Thursday, the 13th inst., at 
a luncheon of the British Engineers’ Association. 
The speaker was Mr. B. Wyatt Bagshawe, 
M.I.Mech.E., who from a lengthy experience in 
India spoke on “ Problems and Difficulties of the 
Engineering Representative Overseas.” Most of 
Mr. Bagshawe’s examples were drawn, somewhat 
naturally, from Indian experience, but as all who 
have had knowledge of that country are well 
aware, they were very true to life, while most 
of what he had to relate, with slight appropriate 
modification, can be applied to other Eastern 
markets, and much of it to a still wider field. The 
full value of the address will be realised when it 
appears in extenso in the Association's Bulletin. In 
the meantime, it may be said that one of Mr. Bag- 
shawe’s main points was that firms at home should 
lay themselves out to make the work of their 
representatives as easy as possible. The trouble is 
that the home staff frequently does not try to put 
themselves in the position of their colleague overseas, 
if theydid, many little things would be obvious at 
once, which would greatly facilitate his work. Mr. 
Bagshawe pointed out that the representative could 
only secure orders according to the time at his 
disposal. It was the firm's duty to extend that 
time to the utmost by good work. If this time 
was wasted by unnecessary correspondence, worry 
over delayed deliveries, explanations, cablegrams, 
visits to customs, &c., the orders would clearly 
suffer. Often customers were several hundreds of 
miles from his own base, and a journey merely of 
explanation and placation possibly involved the 
waste of several days. While the customer might 
be retained, the business would obviously suffer, and 
firms should do all in their power to keep delivery 
times as well as to facilitate work in every way 
possible. It was no use sending out very compli- 
cated specifications to people who were only 
frightened by the formidable-looking documents, 
and it was suggested that the representative should 
have greater freedom in this matter to suit the 
prospective customer. Business had often been 
lost through British firms supplying unsatisfactory 
drawings, as compared with competitors. Packing, 
again, needed attention. People when they asked 
for tin-lined cases knew what they required, and 
it was only a source of annoyance when plant arrived 
instead in ordinary cases, spoilt by the rains in the 
monsoons. Another difficulty often arose with 
small parts, which sometimes were placed inside 
larger pieces or otherwise packed in a way which 
made them liable to be lost on arrival. Often that 
had involved telegraphing for missing parts and 
delay in the completion of the plant, while the lost 
pieces sometimes subsequently turned up to compli- 
cate settlement. Mr. Bagshawe went on to point 
out how necessary it was to study the market even 
in such little matters as brass name-plates, &c., 
while he also drew attention to the need of meeting 
requirements of the situation just as carefully in 
the matter of personnel. 


Sounp anp NOISE. 

A Research and Development Lecture, arranged 
under the joint auspices of the Royal Institution 
and the British Science Guild, was delivered at the 
Royal Institution, on Wednesday, December 12, 
by Dr. G. W. C. Kaye, O.B.E., M.A., who pointed 
out, in the course of his remarks, that the study of 
sound had laid the foundations of present-day 
acoustical industries of world-wide importance. 
Concominantly there had been a growth of noise 
to which the inhabitants of large cities were being 
subjected, though in only a few countries was the 
problem of its mitigation being tackled scientifically. 
Many ingenious ways of making sounds and noises 


had been developed, but in some everyday events | 


the noise produced was only a very small by-product 
of the energy expended. In the case of a falling 
weight or of a handclap, only about a thousandth 
part of the energy appeared in the form of noise, 
although in the case of motor horns and loud speakers 
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the proportion reached a few per cent. and rose to 
30 per cent., or more, in the case of the loud speakers 
used in connection with talking pictures. By 
|comparison with many sounds the human voice 
| was very weak, the acoustic output being only of the 
| order of 0-001 watt in shouting. Suitably equipped, 
}an orchestra of 75 players had a normal acoustic 
| ts . 4 

| output of about half a watt, which might, however, 
rise to 50 watts in strident passages. For the 
| measurement of the loudness of noise a reference 
|standard of sound had been chosen, consisting of a 
pure note having a frequency of 1,000 cycles. The 
|adjustable intensity of the standard note was 
| measured on a scale of decibels above an arbitrarily 
selected zero near the threshold of hearing; the 
corresponding loudness was then expressed on a 
numerically identical scale of phons. The National 
Physical Laboratory had measured and examined 
noises produced on the road, on rail, on the sea, 
and in the air. The new acoustics laboratory had 
greatly facilitated investigations on the steps 
required to reduce noise, on the noise-proofing of 
walls, and on the noise absorption of building and 
other materials. The last line of defence against 
noise in a building was the use of surface absorbents. 
Ordinary hard plaster was a better reflector of 
sound than a mirror was of light, so that in modern 
rooms, designedly free from curtains, upholstery 
and carpets, the noise level might become uncom- 
fortably high unless one of the commercially avail- 
able acoustic absorbents was applied to the walls 
or ceilings. These absorbents, which could be made 
to simulate almost any finish, were also valuable 
for correcting bad acoustics of concert halls, &c. 
The experience of the National Physical Laboratory 
seemed to indicate growing industrial activity 
and public interest in the whole question of noise 
abatement. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Aw ordinary general meeting of this Institution 
was held on Friday last, the 14th inst., at Storey’s- 
gate, Westminster, the President, Mr. Charles Day, 
being in the chair. A paper entitled “ Air Swirl in 
Oil Engines”’ was read by Mr. J. F. Aleock. We 
commence reprinting an abstract of the paper on 
page 694, 

In opening the discussion, the President explained 
that the meeting inaugurated a new section of the 
Institution for dealing with internal-combustion 
engine problems, and he regarded it as fortunate 
that they should have been able to present Mr. 
Alcock’s paper on a very fundamental problem of 
oil engines. Mr. D. R. Pye opened the discussion. 
He said that in non-volatile fuel engines the problem 
of bringing the fuel to the air was fundamental. 
About ten years ago it was felt that if the heavy-oil 
burning engine was to reach a sufficiently light 
form to take its place among aero engines, there 
should be progress towards smaller cylinders and 
much higher speeds. He felt a bias for getting 
away from the high oil-injection pressures, 3,000 Ib. 
or 4,000 lb. per square inch, and very small nozzles, 
rA48o in. to y4%5 in. in diameter, such as were used 
in the early experiments. Mr. Alcock’s problem 
had been one of bringing the air to the fuel rather 
than sending the fuel to find the air. Although 
| researches in that direction had not yet produced 
| an engine light enough for use in the air, a healthy 
| stimulus had nevertheless been exerted on the rates 
of fuel consumption. Indeed, the petrol engine in this 
| way had received such a push that it had managed 
|to maintain its lead. The air-cooled heavy-oil 
| burning engine at the R.A.F. display in the summer 
| was actually on a level with the petrol engine pro- 
|duced by the same firm, the Bristol Aeroplane 
| Company, five years earlier. 
| Tosome extent he regarded the paper as a gallant 
|attempt to give coherence to a number of different 
problems. The many forms of air movement, 
whether what the author called “ induction swirl” 
or the “Comet head swirl,’ had not much in 
common. He did not feel that there was enough 
solid fact behind the distinction between high-swirl, 
medium-swirl, and low swirl-engines. The Junkers 
jengine had been referred to as medium swirl, but 
he did not know that anyone had attempted to 
| measure the rate of swirl in it: and, judging by the 

















_{DeC. 21, 1934. 





design, the rate of swirl was probably very high. 
He believed that the only cylinder in which swirl 
had been measured was the Ricardo type, with 
what was called the pot head, except for the 
measurements by Dr. Sass. The author had 
referred to “an engine of similar type in which the 
calculated swirl ratio was 42, and the observed 
figures averaged about 14.” He (the speaker) 
desired elaboration of that point, all the measure- 
ments of N/n being based on measurements on one 
type of cylinder; the ratio should not be regarded 
as having a real physical meaning. The swirl had 
been measured by inserting a vane. It was not 
known how the intrusion of the vane affected the 
real speed of the swirling air. If, as the paper sug- 
gested, when there was no vane there was a free 
vortex, putting in a vane would alter essentially 
the type of air motion. Rate of rotation of the 
vane in relation to the rate of rotation of the crank- 
shaft was a good figure to give, but it did not repre- 
sent the rate of rotation of the air when the vane 
was not present. On the question of viscosity and 
compressibility he agreed that probably neither of 
these came into question ; .compressibility effects 
were not likely to be noticeable until the air speed 
was of the order of 700 ft. per second, and the speed 
through the author’s engine valves was never likely 
to approach that figure, while viscosity effects 
would be negligible except at speed far below any- 
thing involved in the engine design. 

In connection with Fig. 13 of the paper, the author 
remarked that the same swirl ratio was required 
at all loads. The two loads there given were B.M.P- 
with exhaust just visible and with exhaust moder- 
ately dirty. Could he give results for much lower 
B.M.P.? The difference between the maxima, in 
the figure, was only 4 lb. or 5 lb., and it would be 
interesting to know whether the same optimum 
N/n would be found when the B.M.P. was of the 
order of 80. Did the minimum consumption curve 
refer to the conditions under which either of the 
B.M.P. curves were obtained, or was it a much 
lower mean pressure? On the question of the 
existence of free vortex, he was not quite happy. 
He could imagine a free vortex taking place while 
the piston was receding from the top of the cylinder, 
but perhaps some physicist would say whether a 
free vortex was possible while the compression 
stroke was taking place. He was inclined to believe 
that the movement of the fuel was very much as 
Mr. Alcock had shown in Fig. 21, but it was mainly 
brought about by what the author described as the 
“* squish.” 

Dr. C. H. Lander, referring to the effect of turbu- 
lence, said the essentials of burning fuel differed 
according to whether the fuel was gaseous, liquid 
or solid. With gaseous fuel, the first essential was 
to get the air and fuel intimately mixed. This was 
rapidly brought about by indiscriminate turbulence. 
As soon as departure from pure gas was made, a 
difficulty arose. This he would illustrate by indi- 
cating what happened when burning a lump of 
coal. A 2-ft. cube of coal would take all the 
air in the meeting room to burn it. The only way 
to burn it was to bring the air into contact with the 
coal and carry away the burnt gases. Turbulence 
might help to consume a fuel if it were in a finely 
powdered form. A perfect mixture was necessary, 
but the ratios of the amount of air and coal were 
the same in a particle of coal, or a particle of oil, 
as they were as in the case of the 2-ft. cube of 
coal. The only way to get rapid combustion was 
to bring the large volume of air over the surface. 
The best application of pulverised fuel was the 
long flame in a cement kiln, in which a mixture of 
powdered coal and air was blown in. The powdered 
fuel rapidly took up the velocity of the air and 
travelled forward, and, burning rather slowly, did 
not get rid of its products of combustion, the long 
flame resulting. To get a short flame, the best way 
was to introduce turbulence, so arranging the 
stream lines that the particle was thrown across 
the stream. The problem in the paper represented 
something between the two, inasmuch as the particle 
was in compressed air, so that the air was not so far 
from it as in burning under atmospheric conditions ; 
moreover, it was at a very high temperature. 

With regard to free vortex, he was not satisfied 
that what happened in the Ricardo chamber was 
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a true free vortex. There might be some slight 
difference due to definition, so he would explain 
what he meant by free vortex. When a swirl was 
given to water in a wash basin, a vortex was created 
and after a time it was sucked right down and 
actual air was going down the drain pipe. Such a 
free vortex was, of course, one losing energy. In 
the free vortex taking place under compression, it 
was necessary to imagine that reversed, and he did 
not think that anything like that had been experi- 
enced in nature. It was really a case of expanding 
flow, and that was essentially unstable. A free 
vortex might possibly be generated in the down- 
ward stroke by the piston acting as a sink, but not 
in the upward stroke with the piston acting in the 
opposite direction. 

Mr. T. F. Hurley said he had been in charge of a 
series of tests carried out at the Fuel Research 
Station, to determine the effect of various forms of 
turbulence upon petrol-engine performance. The en- 
gine used was a Ricardo E. 5, sleeve-valve, variable- 
compression engine, having a combustion chamber 
exactly similar in shape to the vortex head used by 
Mr. Alcock. It was therefore interesting to com- 
pare the effect of the air motion upon the per- 
formance of the same type of engine using 
different fuels and methods of ignition. The 
author had mentioned two methods of measurement 
of swirl under motoring conditions, the first being 
his own swirl meter and the other the Sass stationary 
vane. Both methods suffered from two dis- 
advantages: Firstly, they disturbed the distribution 
of the air velocity, and secondly, they gave no 
indication of any radial variations in velocity. At 
the Fuel Research Station a third method was 
used, and suffered from neither of those defects. 
It was a form of Pitot tube, which not only offered 
the minimum obstruction to the free movement of 
the air, but also enabled the velocity to be measured 
at any point. Like the swirl meter, it had the dis- 
advantage that instantaneous reading could not 
be taken and that all the readings made with it 
were some sort of average for the complete cycle. 
The Pitot tube consisted of two straight copper 
tubes soldered together and more or less stream- 
lined. Each tube had a blanked end and the side 
of each was pierced by a single small hole, the two 
being opposite to one another and so arranged that 
one faced up stream and one down. Each tube 
led first to the small orifice, then to a comparatively 
large tube connecting with a capacity, followed by 
an ordinary U-tube containing water. 

It was not claimed that the velocities deduced 
from the differential pressure in that way approxi- 
mated to true values, but it was reasonable to 
suppose that the higher the reading the higher the 
velocity. The velocity near the cylinder wall, 
measured with that apparatus, was of the same order 
as the inlet velocity, and when the inlet velocity 
was halved the measured velocity was also halved. 

Starting from the cylinder wall and moving in 
towards the centre, the velocity first decreased 
rapidly and then showed a distinct tendency to 
increase, suggesting that the motion was that of a 
compound vortex. Alternatively, it might be con- 
sidered to be a forced vortex near the wall and a 
free vortex at the centre. As might be expected, 
the lower the speed of the engine or the lower 
the volumetric efficiency, the more pronounced the 
indication of free vortex motion at the centre. It 
should be remembered that the velocities were for 
the whole cycle and that the type of motion might 
change during the cycle from stroke to stroke. The 
same curves, therefore, might be obtained with 
forced-vortex motion during the induction stroke 
and free-vortex motion during the compression and 
expansion strokes. In view of Fig. 20 in the paper, 
it was an interesting point that the same velocities 
were found at any given radius when readings were 
taken at two different heights in the cylinder ; 
this suggested that there was not a great deal of 
radial circulation. On the other hand, there was 
a good deal of experimental evidence to show that 
oil particles flowed inwards at the top and bottom 
of the cylinder. 

Mr. Robert Cook said that he had made a detailed 
Study of the air flow in the cylinder of an engine 
under motoring conditions, and the engine on which 
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by Mr. Alcock. To study the effect of inlet port 
arrangement upon turbulence, he had observed the 
movement of burning material drawn into the engine 
when it was motored at normal speeds up to 1,500 
r.p.m. The movement was observed through a 
glass plate fitted in the upper part of the combustion 
chamber. The outstanding fact brought out was 
that it was very difficult to produce indiscriminate 
motion in a cylinder as opposed to a swirl. Appa- 
rently the natural tendency for the air in the 
cylinder was to swirl, and he thought that in 
99 cases out of 100 the predominant motion was 
rotational. That was not surprising, seeing that 
air entered the cylinder with a velocity of two miles 
a minute, and that whatever the direction of entry, 
it was bound to strike the cylinder wall and follow 
round the wall in a circumferential path. The 
author had stated that the poppet-valve engine had 
no inherent tendency to swirl, but even in this 
case he (the speaker) suspected essential rotational 
movement about a vertical axis. 

Mr. Cook then showed lantern slides made from 
photographs illustrating swirl and turbulence in the 
Fuel Research Station engine. They were repro- 
duced from the British Association paper which he 
and Mr. Hurley read in 1930, and which will be 
found in our issue of September 5, 1930. Referring 
to Fig. 5 of that paper, he said vanes were introduced 
into the inlet ports with the intention of getting 
indiscriminate motion. In that way he had tried 
to produce, from the left-hand port, a swirl in one 
direction, and from the right-hand port, a swirl 
in the other, the idea being that indiscriminate 
motion would be produced. The figure showed a 
wide band round the cylinder representing a high 
velocity with a swirling motion ; that indicated the 
difficulty of getting indiscriminate turbulence. In 
no case was an indiscriminate motion found with a 
single port, but in every case the motion was 
rotational. Fig. 9 (of the British Association paper) 
showed the effect of putting in particles of oil, the 
oil moving in a series of equi-angular spirals towards 
the centre. Turning to another point, there were 
two main lines of development in combustion 
chamber design. A high figure of swirl was relied 
upon in one type to promote intimate mixture of 
air and fuel. In the other type, a low or moderate 
degree of swirl was contemplated and the intimate 
mixing of air and fuel was assisted by the use of 
multiple jets. The high swirl system was favoured 
by the author and many authorities, but it seemed to 
have one disadvantage, namely, a tendency to rough 
running. In heavy road traffic, that presented a 
serious drawback. With the private car he did 
not think the oil engine would make headway, 
unless it could offer an equal degree of smoothness 
with the modern petrol engine. 

Wing Commander Cave-Brown-Cave said he had 
always thought that the vortex which Ricardo had 
produced in his vortex head was as pure a case of 
free vortex as could be got. The definition of free 
vortex was one in which v X m was constant, 
and therefore one in which radial movement inwards 
or outwards could be obtained without loss of energy. 
He could not see greater difficulty in getting free 
vortex during the compression than during the 
expansion stroke. During the whole of the cycle 
of the Ricardo cylinder exactly the conditions which 
produced free vortex prevailed. There was air 
admitted at the circumference and moving in 
towards the axis. As the air was compressed up 
into the chamber at the top of the cylinder head, 
there would, again, be radial movement inwards. 
The forces producing inward movement were very 
large, and the only forces resisting the maintenance 
of free vortex were the friction and viscous forces. 
He would hazard a guess that as those motions 
took place very rapidly, the accelerations which 
would have to be produced in order to establish the 
deviations from the free vortex system of the nature 
described by Mr. Alcock would be so high that the 
frictional forces would be quite inadequate to 
produce them. The only evidence that Mr. Alcock 
definitely suggested was the traces of the particles 
of fuel on the surface of the cylinder head. It 
seemed to him that the “ squish ”’ sufficed to explain 
the matter, remembering that the inertia of the 
particles was much greater than the inertia of the 





he had experimented was very similar to that used 


air surrounding them. As a means of measuring 


the rotation produced, it seemed to him that Mr. 
Ricardo’s rotating vane was the worst way of 
doing it. It seemed that the effort to measure 
rotation necessarily altered the rotation from the free 
vortex, and the actual existence of the radial vane 
would mean nothing but a forced vortex. The Sass 
indicator had the disadvantage of inertia. The 
Pitot tube which Mr. Hurley described was not quite 
so bad as the radial vane, but would, surely, be suffi- 
cient to upset the circulation in the cylinder head. 
The Pitot tube measured the square of velocity, 
and the square was not the mean. Another method 
might possibly be used ; that was the cooling effect 
produced on an electric wire through which current 
was passed. He believed that this was rapidly 
responsive, and would, he thought, make no appre- 
ciable alteration to the actual flow being measured, 
while it might be worked with sufficiently active 
response to show the variations throughout the 
stroke. 

Mr. Strube said he quite realised the distinctions 
raised by Mr. Pye about the swirl ratio N/n, 
but what was the alternative ? Taking the combus- 
tion chamber like the Ricardo or the new Saurer, the 
swirl ratio should lead somewhere, and he had 
endeavoured to average a few test results of tur- 
bulence on the combustion chamber of a poppet 
valve engine and had found that his swirl ratio 
optimum would be between 6 and 8. The engine 
was of the multiple-jet central-injection type, and 
a multiple-jet engine might plausibly have a lower 
optimum, speaking in terms of swirl ratio. Fig. 13 
of the paper would be clearer if, instead of the rather 
vague terms “ exhaust just visible” and “ exhaust 
moderately dirty,” the stalling torque or the brake 
pressure corresponding thereto had been given. 
He had found the stalling torque curve gave figures 
which, within narrow limits, were more accurate, 
and he had found that the difference between 
the optimum and the worst condition, were between 
80 lb. and 120 lb. per square inch. 

Like Commdr. Cave-Brown-Cave, he was sur- 
prised at the big vane, which nearly filled the com- 
bustion chamber, and thought it must seriously 
affect the relation between swirl and vortex. He 
wondered whether the author had theories about 
short vanes. He had tried short vanes on stationary 
models, and had found that rotation with short 
vanes gave the swirl speed which would be ex- 
pected from the induction in the case of poppet 
valves. He wondered whether the author would 
pursue his valuable experiments a little further and 
amplify his contention that a swirl ratio of 10 gave 
an optimum. The minimum consumption curve 
took a definite kink at one point in the swirl ratio 
(about 12), which was probably due to the local 
particles being so much accelerated as to be flowing 
out to the walls. 

Mr. A. E. L. Chorlton, M.P., regretted the 
absence of reference to the originator of directional 
turbulence, Akroyd Stuart. The wide publicity 
of the papers presented to the Institution made it 
desirable that mention should be made of the man 
who invented directional compression turbulence. 
There had been early development of oil-engine con- 
struction in Lincolnshire using directional com- 
pression turbulence, and years ago they had suc- 
ceeded in obtaining perfectly clear exhaust. He 
supported the last speaker’s suggestion that the 
author should go on with the work. He, however, 
regarded the vane as a little clumsy. He would 
like the author to consider some of the older tangent 
types of entry ; the Bolinder type was one and there 
were Others. Referring to the way in which speeds 
through the throat were calculated in older days, 
Mr. Chorlton said he could not remember exactly 
how they were calculated; but the value was 
affected by the allowance made for only part going 
into the turbulence chamber and the other part 
going to the cylinder clearance space. There was 
always a critical point for good consumption, and in 


earlier days that was determined by series of tests, 


modifications of the size of the throat, and so on, 
being made until the right conditions were obtained. 
Professor G. V. Lomonossoff said the author 


gave a figure of 110 lb. per square inch for maximum 
indicated mean effective pressure without swirl 
and 145 lb. with high swirl. 
for solid injection. 


This was correct only 
In 1925 he (the speaker) with 
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air injection had obtained a figure of 150 Ib. without 


swirl. There were two common methods of increas- 


ing the mean effective pressure, swirl and super- | 


charging. Swirl made the engine less sensitive 
to changes in design and the state of the injection 
system. 
The matter was important in land transport, and for 
railway work developments would probably be 
in the direction of swirl. Compression swirl was 
preferable as less sensitive and more easily main- 
tained. 
data for this type of engine, and he was not sure 
that the author's conclusions for vortex engines 
could be extrapolated for compression swirl engines. 


The author showed the effect of swirl on pressure, | 


but not upon the product of cylinder diameter and 
speed. It was an advantage of swirl that it in- 
creased this product, and allowed an increase of speed 
with the same size of cylinder. This was most 
important for Diesel locomotives. Figs. 19 to 21 
of the paper were rather hypothetical. The nature 
of turbulence could only properly be examined 
photographically and all vanes and anemometers 
were too rough for the purpose. There were 
difficulties in obtaining photographs, but they were 
no greater than those of obtaining photographs of 
the paths of atoms, as was frequently done in 
physical laboratories. 

Mr. C. B. Dicksee considered that high swirl was 
responsible for the present-day development of the 
high-speed engine, and would assist in carrying such 


development further. In reference to very low 
injection pressure, that claim had been made for 
some of the multi-hole nozzle types of engine. 
With a multi-hole nogzle working under the same 


conditions as the single-hole nozzle, in the one case 
the nozzle was said to open at 1,400 lb. and in the 
other case at just under 2,000 Ib. That was a very 
important point because the wear and tear on the 
injection was directly tied up with the 
magnitude of the pressures developed. Another 
point was that the injection period was much more 
constant for the engine speed with the single-hole 
nozzle than with the multi-hole type. He rather 
disagreed from the author on the question of the 
heat loss in the Comet-type engine being responsible 
for the 5 per cent. or 6 per cent. difference in fuel 
consumption between that and the vortex type. 
The difference was due to the energy absorbed in 
By experience 
it was found 


svstem 


forcing the gases through the throat. 

with the petrol engine and oil engine, 
that varied 
without affecting the heat produced for useful work. 
He thought the author had 
account the fact that while 150 ft. per second was 
not an unusual velocity for the entering air, the ai 
going through an inlet valve had a density of rather 
more than | lb. per cubic foot. The shape of the 
throat was not strictly that 
contribution to the losses was considerably greater 
He 


against 


cooling could be over a wide range 


omitted 


verodynamic, 80 its 


than the calculations would indicate was 


putting the losses as an argument 


disadvantages were negligible. With regard to the 
vortex system with fuel injection, he 
whether it was possible to argue from the case of a 
tumbler of water stirred up violently and into which 
a little milk was dribbled. In this case there would 
be a definite swirl towards the centre; the milk 
would spread out at the same time. Of course, there 
would be nothing like the same ratio of milk and 
but at the same time the velocity of the 
water would be much less, so that there might be 


water, 


some analogy of what was taking place inside the 
erin evlinder. 

Mr. W. 
work, stated that certain on the market 
did extremely good work with a modification of the 
ordinary disk shape of « ombustion chamber, which 
gave a swirl. Other experimenters had found it a 
great improvement, in certain engines, to make an 
independent passage up into the chamber, so that 
the swirl was interfered with to some extent. 

The President, speaking as one who had con- 
siderable experience of the types of engine dealt 


engines 


with in the paper, confirmed the general accuracy of 


the statements made. On the question of measure 


ment of wirl, on gested squish 


nym iker had = 


Supercharging made it more sensitive. | 


It was unfortunate that the paper gave no | 


| appeared a tendency for the air to rotate faster in 
| 


It | 


| meters, machine tools, heat engines, &c. ; the third is 


to take into} 


not 
the | 
Comet type, as this type had so many advantages | 
from the fuel consumption point of view that its | 


wondered 
| 


A. Tookey, after an allusion to the pioneer | 


G. 
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action as being the main cause of the swirl in the 
sleeve-valve type head. 
ments of swirl which he had made, he did not agree 
‘on the point. By varying the ports, putting in 
deflectors, &c., he was convinced that these modi- 
fications made definite differences to the swirl and 
showed that swirl was not mainly due to the squish 


action. 
illustration showed a large size of diaphragm. He 
had used that instrument with varying sizes of 
|diaphragm to try and measure the velocities at 
different points. It had been recognised that the 
instrument was only a guiding one, to give relative 
effects. 

Mr. J. F. Alcock then replied briefly. He explained 
the absence of reference to pioneer work in the 
paper as due to restrictions of space and to incom- 
plete familiarity with the historica] aspect. Mr. Pye 
| had referred to the gaps in the work. He regretted 
them, but not much time being available, he put the 


to the subject and promote possible further work by 
others able to fill in those gaps. 
| ‘* free vortex,’ he used the term more as an analogy 
rather than an exact description. There certainly 


the centre, as was the case with a free vortex. 
| might be that theoretical considerations might not 
apply because of the very rapid change in conditions. 
| It was becoming more and more realised that acceler- 
ated flow did not follow the same rules as steady 
flow. With swirl meters the difficulties were mainly 
mechanical, as applied to small engines; all such 
meters were objectionable, being cramped for space. 
In the case of the stationary vane type, there was 
difficulty in maintaining the sealing gland gas-tight, 
and a limit had to be arranged for leaks, so that the 
thing should not get red hot. The difficulty of 
making a gland moderately gas-tight, and yet with 
quite a limited friction, was very great. The Sass 





the inertia effects at high speeds. With regard to 
the Pitot tube, he had found with the fluctuations 
of pressure, which occurred under pulsation, little 
changes could make very large differences, owing to 
the linear law of flow in and out of the manometer 
tubes. It would be difficult to ascribe the main 
| source of radial flow to squish, as it left the difficulty, 
firstly, that there were the same spiral markings on 
the upper part of the combustion chamber where 
there was no squish, and, also, in the Comet and 
similar combustion chambers, where there was no 
squish at all. With regard to the minimum con- 
sumption curve (in Fig. 13), at any point of the load 
range this was about two-thirds to three-quarters 
of the maximum load. 
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The Engineering Educator 
by W. J. Kearron, D.Se 
Sir Isaac Pitman & Sons, 
net. Three volumes.] 

Tuts edition comprises three volumes, each of about 
500 quarto pages. In the revision a great deal of 
the matter has been brought up to date, and the 
work ‘gives the young engineer a splendid oppor- 
tunity of studying the variety of subjects which go 
to make up engineering. The chapters have all 
been contributed by engineers who have specialised 
in the particular branches with which they deal. 

Vol. I deals with applied mechanics, engineering 
materials, transmission of power, &c. Whilst 
it is, of course, impossible to deal with these subjects 
in an exhaustive way, the ground covered in the 
majority of cases affords an excellent introduction 
to the study of engineering. 

The first chapter, ‘‘ Mathematics for Engineers,” 
is exceedingly well done and shows the application 
of mathematics to various engineering problems. 
The chapter on machine construction and drawing 
is equally good, treating the subject as it does with 
numerous examples of the application of scientific 
principles to design; furthermore—and this is an 
important point—it deals with design and drawing 
from a definitely practical point of view. The 
methods of procedure of the draughtsman in practice 
are kept constantly in evidence. It gives examples 
of 





‘ reference * drawings, that is, of the analysis of 


|drawings of known authoritative character, so as 
From trials and measure- | 


Regarding the vane for measuring, the | 
| design, are very useful. 


With regard to | 


| unorthodox 


paper forward as it was in order to attract interest | 


to extract data for use in similar designs. It also 
refers to the use of manufacturers’ catalogues for a 
similar purpose. The treatment of basic principles 
avoids any suggestion of mere slavish copying. The 
example of the preparation of a design for estimating 
purposes, the working out of the weight for the 
estimate, and then the development of a complete 


The theoretical side of the strength of materials 
is well covered in the applied mechanics section. 
The author of this section adopts the somewhat 
method of devoting his first four 
chapters to strength of materials, following these 
with two chapters dealing with graphic statics, 
elements of mechanism and dynamics, and com- 
pleting the section with a chapter in which mechanics 
of fluids is condensed into very small space. The 
secondary position given to statics and dynamics 
in this section cannot, in vi of their funda- 





view 
mental importance, escape a certain amount of 
criticism, and the space allotted to these, in com- 
parison with that allotted to strength of mat- 
erials, seems disproportionate. 

The second volume, in addition to dealing with 
furnaces, also deals with ores, fuel and fuel calori- 





largely concerned with prime movers and auxiliaries. 

The section on machine tools is somewhat 
extensive, but the selection of the illustrations 
leaves something to be desired. Better examples 
could have been readily procured from the lead- 
ing machine-tool makers in this country. The 
chapter on works organisation and management 
is too brief to convey much real information 
to the beginner. This subject is now receiving 
extended attention at our colleges and technical 
institutions, and though wide enough for a volume 


|to itself could, with advantage, have been treated 


type was only applicable to big engines, because of | 


at greater length. 

The various sections which deal with steam and 
steam plant contain a short outline of the properties 
of steam, the entropy diagram, the expansion of 


| steam in engines and in nozzles, all included (along 


with other matter) under the heading of “ Theory 
of Heat Engines.” There are also sections on 
boiler plant, steam engines, steam turbines and 
condensing plant, which are of a more descriptive 
nature. The necessary compression to which these 
sections must be submitted in order to be included 
in a comprehensive work unavoidably leads to 
omissions and occasional consequent lack of clear 
ness when compared with the treatment possible 
in ordinary textbooks for students. Subject to 
this almost unavoidable limitation, the chapters on 
steam plant give a fairly complete outline of 
“theory” and what is, on the whole, a quite 
excellent survey of modern practice in steam 
generating plant, engines, turbines and condensers, 
with their auxiliaries. 

There are a few minor omissions, and in some 
instances cross references would be useful, but, no 
doubt, are lacking due to the fact that sections 
are by different writers. As an example, in the 
steam-engine section the description of the piston 
valve, given without any illustration, would be im- 
proved if reference were made to the drawing of a 
piston valve which appears in the locomotive section. 

The turbine chapters are very well done. The 
essential principles of the leading types of turbine 
are clearly explained and illustrated by well-chosen 
examples, including details. 

The chapter on condensing plant, in addition to 
containing good descriptions of surface, jet and 
evaporative condensers of modern design, also ai! 
pumps and other auxiliaries, has its usefulness fo! 
the student enhanced by a number of worked-out 
examples of design calculations, some of them 
dealing with points which are seldom treated in 
textbooks. The sections on gas engines and 
producers, Diesel engines, refrigeration, and blowers 
are also good. The same can hardly be said of the 
fuel section, which is poor. Liquid fuels are not 
deemed of sufficient importance to be worth in- 
cluding; they are barely mentioned in the fuel 
section, and even in the automobile engineering 
section they only receive half a page. The latter 
section (Automobile Engineering) is one of the least 
satisfactory. 
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With rather more care a certain amount of over- 
lapping could have been avoided and, at the same 
time, the chances increased of a student deriving 
the maximum benefit from the work. 


Concrete Structures in Marine Work. By R. Strorrey. 
London: Knapp, Drewett and Sons, Limited. [Price 
15s. net.] 

Tue author of this work argues that wharves con- 

structed of timber cost as much as those constructed 

of reinforced concrete and are liable to destruction 
by marine borers ; that cast-iron is too brittle for 
this type of work, and that wrought-iron and steel 
deteriorate too rapidly. Brick and masonry, he 
considers, may be regarded as permanent, but usually 
have to be placed by divers or within cofferdams, 
both methods being costly. Consequently, concrete, 
plain or reinforced, is the ideal material for marine 
structures. Of such structures he gives examples 


of work carried out in various parts of the world, ; 


many of which are foreign to practice in this 
country. An example of this may be found in the 
description given of the reinforced concrete caissons 
used for the piers of the new bridge over the Little 
Belt, constructed by the Danish State Railways. 
These were of an unusually large size, 144 ft. by 72 ft. 
at the base, but the point of special interest about 
them was that the cutting edge was constructed as 
a skirting of reinforced concrete tubes about 3 ft. 
in diameter, through which the excavation was 
carried out by special tools. This caused the caissons 
to sink, and on reaching the Little Belt clay, which 
was only a few feet below the bottom of the channel, 
the main working chamber was excavated in free 
air, 

The author refers to the fact that a 2-in. thick 
slab can be made dense enough to stand a 100-ft. 
head of water without any signs of percolation, and 
it would have been of interest if he had given some 
example of the Continental practice of making use 
of this property of concrete by constructing hollow 
structures in marine work, and thus reducing the 
weight on the foundations, a pump being, however, 
provided to dispose of any seepage water. The 
author’s remarks on retaining walls fixed at two 
points, and on the arched effect produced in the 
retained earth by flexure between such two points, 
will be found of exceptional interest. 

There are 218 illustrations, nearly all of which 
are examples of actual structures recently carried 
out ; only a small percentage are diagrams illustrat- 
ing the text. There is an index and also a list 
of the illustrations with the source from which these 
were obtained, so that this will be very useful to 
those seeking further information regarding any 
particular structure. A good quality paper has 
been used by the publishers, yet the book will not 
occupy more space on the bookshelf than many 
volumes of half the number of pages. 


The Alloys of Iron and Silicon. By E. 8. Greiner, J. 8. 
MarsH and BraDLEy StouGuTon. London: MeGraw- 
Hill Book Company, Limited. [Price 30s. net.] 

Tats book is the second of a series dealing with 

alloys of iron research, issued by the Iron Alloys 

Committee of the Engineering Foundation. Each 

manuscript is reviewed and approved for publication 

by the committee, consisting of representatives of 
the principal American Institutes and Societies 
associated with the subject of the alloys of iron. 

The purpose of the monographs is to present a 

concise and comprehensive survey of research on 

ferrous alloys as reported in the technical literature 
of the world. 

The extent to which this has been done in the 
present instance is indicated by the statement that 
ore than 1,200 articles in many languages were 
located and examined, nearly 500 of them being 
selected as suitable for careful study. The result is 
not merely a series of abstracts, but a careful and 
critical review, presenting the present state of 
knowledge as a connected whole. 


published. 


lhe importance of silicon as an alloying element | sight. 


The survey was | the references in footnotes are almost entirely to 
commenced in 1928 by Mr. Earl S. Greiner, under} German sources, even when others are also avail- 
the direction of Professor Bradley Stoughton. In| able; for instance, no mention is to be found of 
addition to the work done by the authors, the | Gibson and Ryan in connection with disc friction, 
material was reviewed in draft by other metallurgists | The use of the full point as a sign of multiplication 
of standing, and contains information not previously | is so lavish, judged by English standards, that 
even familiar expressions appear strange at first 


alloys most used contain less than 5 per cent. of it. 

The. practical application of these alloys, both in 

the form of true silicon steels for electrical purposes 

and of more complex types for structural purposes, 
is of comparatively recent date. Serious attention 
was first directed in 1900 to the use of them in 
electrical machinery, while, although use was 
made of silicon steel to reduce the weight of the 

Lusitania and Mauretania in 1907, it is only within 

the last decade that the rapid development has taken 

place in the use of structural steels containing silicon 
in excess of the amount required as a deoxidiser 
for the production of killed steels. Another series 
of important alloys are the corrosion resistant cast 
irons, containing approximately 15 per cent. of 
silicon. 

The first half of the book is devoted to the pre- 
paration and properties of silicon, iron and ferro- 
silicon, and the constitution and properties of iron- 
silicon, iron-carbon-silicon and higher systems, 
the influences of manganese, sulphur, phosphorus, 
aluminium, calcium, nickel and chromium being 
briefly reviewed. The numerous’ equilibrium 
diagrams which have been advanced from time to 
time are illustrated and discussed. The remaining 
chapters deal with the manufacture and properties 
of commercial materials, silicon and _silicon- 
manganese structural steels, spring steels, cast silicon 
and ssilicon-manganeses_ steels, complex steels 
containing silicon, corrosion-resistant cast-irons, 
and silicon steel sheet. At the end is a bibliography 
arranged chronologically, giving 475 sources of 
information, this being one of the directions in which 
the Engineering Foundation considered useful work 
might be done. 

Centrifugal Pumps, Turbines, and Propellers; Basic 
Theory and Characteristics. By WiLHELM SPANNHAKE. 
Karlsruhe : authorised translation by Joun B. Drisko. 
Cambridge, Mass.: The Technology Press, Massa- 
chusetts Institute of Technology, 

Tuts volume is the first of a trilogy designed to 
expound the operation, characteristics, and con- 
struction of rotary hydraulic machinery. Starting 
from the very elements of hydro-mechanics, it 
logically develops theories covering the three subjects 
of the title ; but turbines are the main theme, the 
centrifugal pump being considered chiefly as a 
turbine reversed. The treatment is marked by a 
most painstaking thoroughness, as may be sup- 
posed from the authorship, and the production of 
both text and illustrations is of equal quality ; but 
the book labours under certain disabilities that may 
interfere with its full appreciation in this country. 
The basis of the work is a series of lectures 
delivered by Professor Spannhake as a visiting 
Professor of Hydraulics at the Massachusetts Insti- 
tute, and the translation is the outcome of an 
opinion that (in the words of the introduction) 
“there should be available to engineers generally a 
text which had proved so fruitful in teaching funda- 
mental principles.” It does, indeed, display “a 
profound insight into the physical laws of flow,” 
but the initial clarity, already somewhat obscured 
by a too-literal translation from the German, can 
scarcely withstand the virtual second translation 
that the English reader must make for himself as 
he proceeds, not so much of the text as of the 
symbols and the diagram notations. 

On many occasions, in similar connections, we 

have criticised the practice of translating mathe- 

matical works while retaining unaltered the symbols 
and suffixes of the original text. This trouble 
recurs in the present instance, areas being denoted 

by F, directions of flow by the suffixes e and a 

(respectively eintritt and austritt, for inlet and 

outlet), just as of old; and there is the further 

irritating brake upon steady reading, that there is 
no explanatory list of the symbols employed, 
though these are particularly diverse. Such units 
as occur are, of course, on the metric system, and 


The assurance can be given, however, that 
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intended may find, for the reasons stated, that the 
reading is somewhat heavy, it will be far from being 
unprofitable ; and if the later volume on mechanical 
construction makes proper allowance for the limita- 
tions of commercial manufacture (of which the 
theoretical survey takes no account), the complete 
treatise should prove a very useful addition to the 
literature of the subject. 








THE PREVENTION OF CHOKES 
IN GAS SYSTEMS. 


One of the most troublesome features encountered 
in gas distribution is the formation of deposits in the 
mains, pipes, valves and fittings, which ultimately lead 
to chokes and consumers’ complaints. Unless naph- 
thalene is carefully removed from the gas by scrubbing, 
it tends to condense out in a crystalline form, wherever 
a lowering of temperature is experienced, causing 
effective blockage of narrow tubes and orifices. Again, 
in the manufacture of carburetted water gas, certain 
gum-forming hydrocarbons are produced, in addition 
to small amounts of naphthalene, and these two 
impurities give rise to difficulty. The gum-forming 
bodies build up in orifices and valves in the form of a 
varnish-like deposit, which reduces the size of the 
openings, and eventually causes complete stoppage. 
Further, the presence of water vapour in the gas 
causes a gradual oxidation of the interior surface of 
the mains, and the rust formed, being of a flaky and 
powdering nature, adds to the troubles by the creation 
of dust. In order to meet the difficulties which thus 
arise, Messrs. Imperial Chemical Industries, Limited, 
Millbank, London, 8.W.1, are shortly to put upon the 
market an exceptionally pure form of Tetrahydro- 
naphthalene, manufactured by a new process. To 
this compound the name of Tetranap has been given. 
It is stated that it has been found that the troubles 
caused through naphthalene deposition can be com- 
pletely overcome by injecting small quantities of 
Tetranap into the gas stream. Only very little is 
necessary to saturate the gas, but it is sufficient to 
ensure that where the conditions are such that any 
condensation of naphthalene could occur, a corre- 
sponding condensation of the compound would occur, 
and the naphthalene would be kept in solution. For 
the first treatment of a system, it is recommended 
that approximately five gallons of Tetranap should be 
fogged into every million cub. ft. of gas to be treated. 
This, it is said, will wash out all old naphthalene and 
gum deposits, and leave in their place a protective 
coating, or film, of the solvent, which will bind the rust 
and dust particles, and prevent further corrosion. 
After the system has been treated for a few months, 
it becomes possible to maintain the improved condi- 
tions, using only one or two gallons per million cub. 
ft. of gas. The amount of the compound needed to 
remove gum is usually considerably less than that 
needed to deal with naphthalene. The quantities 
naturally vary according to circumstances. Once the 
system has been introduced, the deposits only occur 
in liquid form, and can run off easily into the drip 
pots, from which they can be pumped. 

Tetranap may be introduced in measured quantities 
in the form of hot vapour from an electrically-heated 
unit, or in the cold condition by pressure-controlled 
atomisation in the form of a mist or fog. ‘The cold 
process appears to give the more uniform results in 
working. The cost of treatment, including power, is 
said to be about jd. per 1,000 cub. ft. of gas. The 
material can also be used as a gas-scrubbing medium, 
owing to its great capacity in dealing with benzol 
vapours and other volatile liquids. In such processes, 
the naphthalene can be almost completely recovered 
from the solution, by cooling through a few degrees. 
The recovered crystals are of a satisfactory marketable 
grade, and the treated compound can be reintroduced 
into the system. The makers have arranged for the 
preparation to be marketed by Messrs. R. W. Greeff 
and Company, Limited, Thames House, Queen Street- 
place, London, E.C.4, and Royal Exchange, Manchester. 








Tre Borover Portyrecunic, Lonpon.—An exhibition 
of students’ work was held on Friday and Saturday, 
December 14 and 15, at the Borough Polytechnic, 
Borough-road, London, 8.E.1. All the laboratories 
and workshops of the institution were thrown open to 
the visitors, who were able to inspect examples of 
students’ work in many departments, and to witness 
students carrying out their various tasks. Interesting 
demonstrations were held in the electric welding shop, 
the synthetic-resins laboratory, the chemistry depart- 
ment, the metallurgical laboratory, and elsewhere. 
Many of the engineering and building students’ drawings 
and exhibits of finished work showed a high standard 
of proficiency, and indicated also that the Polytechnic 
is excellently equipped for the work it has to do. The 
visit was well organised, the lines of route round the 
building being clearly indicated by a series of illuminated 
numbers. The function was attended by large numbers 








in irons and steels is well recognised, although the | although the class of student for which the book is 








of keenly-interested visitors of all ages, 
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MODERN STREET LIGHTING WITH 
SPECIAL RELATION TO SAFETY | 
ON THE ROADS.* 
By C. C. Paterson, O.B.E., M.Inst.C.E., M.1.E.E. 


TxHE object of modern street lighting is to make | 
things visible, for it can be taken for granted that | 
illumination which will give safety to cars, lorries, and 
pedestrians will amply suffice for police purposes 
The great difficulty is, of course, that the eye has to 
function in conditions in which there is little light | 
and over a range extending from the 8,000-ft. candles 
of bright sunshine to the 0-01 ft.-candles of many of | 
our badly lighted streets. Our lives and those of others | 
depend on the eye's correct functioning over this enorm- | 
ousrange. The eye sees by contrast, and the only way to 
improve seeing is to do all we can to accentuate the | 
contrasts. We must increase the brightness either of | 
the objects to be of their background. A 
second reason why contrasts must be enhanced is that | 
the retina automatically more sensitive 
the light gets less, and when it is in a supersensitive 
condition at night it often has to see objects in spite 
of dazzling lights, which obtrude themselves in the field 
of view. The result of this dazzle, or glare, to | 
reduce the sensitiveness of the part of the retina affected | 
to something approaching its daylight condition, and 
this insensitiveness may spread and reach the spot on 
which the track ahead is being focussed. The contrasts 
which were just visible before are then indistinguish 
and a condition of acute danger exists. All 
dazzling lights are not so near the centre of vision as 
to cause these acute effects. Many are sufficiently far 
away only to give trouble if the contrasts are not well 
marked. In this respect badly designed street lamps 
do more good than harm or more harm than good, 
depending on how they placed. It is therefore 
worth while to accentuate our contrasts in order to 
mitigate the effects of dazzle. 

To ensure as high contrasts as possible, the rule is 
to make the road surface as bright as possible. Street 
lamps are to light the road surface, and from this point 
of view the less light falling on the objects on the road 
the better. One reason why the solution of so simple | 
a problem has been so long in coming is that it has | 
taken a long time for even experts to realise that nearly | 
all objects to be seen at night are dark. The majority 
send back less than 15 per cent. of the light which falls | 
on them. It is very difficult to make a good contrast | 
with such objects if we try to illuminate them so as to | 
make them light objects against a dark background. | 
It is obvious that even if our backgrounds were black | 
we could not make good contrasts under night condi 





seen or 


becomes as | 


18 


able, 


are 





tions when the objects themselves reflect so little 
light. Objects in the street are usually seen as dark | 
things against a bright background, and this is the 


effect which street lighting must be devised to enhance. | 
But, it will be urged, road-surfacing materials are also | 
dark and cannot be made to form a light background. 
Chis end can, however, be achieved by virtue of the 
polish of the surface, light being directed on to the 
road in such a way as to utilise the tendency of nearly 
all even the most unpromising, to reflect 
specularly when the light is directed along them instead 
of on to them. Further, road-surface materials tend 
to be better retlectors as the angle between the beam of 
light and the road surface decreases, and, owing to 
this property, the reflection efficiency increases 250 


materials, 


times as the angle of incidence decreases from 25 deg. 
to 5 de a. 

This shiny characteristic helps to maintain a fair level 
of brightness over the whole path between the observer 
and the lamp. If our lamps were long strips of light, 
which stretched right the road, the problem 
of using the shininess of the surface would be simpler, 
for the result would be a broad band down the road 
which would fill its own width. Some road surfaces 
are very smooth and shiny and give a narrow path of 
light; others are moderately and the 
spre ad sick ways; 
surfaced with chips and but little 


across 


rough 


used by traflic, give 


little help to the lighting engineer. The lighting 
engineer has, in fact, to use the surfaces as he finds 
them. He must adjust the position and height of his 


posts and make the intensities of the light from his 
fittings at such angles that the effects he wants are 
far as the surface conditions permit. 


as 


enhanced 


It is, therefore, important for him to know, for any | 7 
a |} ever, undoubtedly be glaring if the contrasts were not | 


road surface, how much sideways spread he 
rely upon, because the brightness of the road surface, 


upon which everything depends, consists in the main | 


of a series of these paths of light stretching from the 
observer's eye away to the distance, towards each one 
of the series of street lamps located along the road 
ahead. As the optical properties of road surfaces 
become better understood it is to be hoped that the 


stretches of road in the path ahead of the motorist. 


beams | 
while others, such as roads newly | 
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most favourable qualities for lighting, as well as for 
traffic wear, may be established. 

Fortunately, as roads are at present surfaced, the 
variation between different surfaces under most con- 
ditions is not usually sufficient to embarrass us seriously. 
Now that the principles are understood, we should be 
able in most cases to attain our object of making the 
separate paths of light coalesce or occupy the critical 
In 
fact, in a long straight road the conditions are usually 
ideal for securing an uninterrupted bright path of light 
for its whole length—a surface so bright that for an 
expenditure of 3 watts per foot-run it can be made 
equivalent to upwards of 0-5 ft.-candle as seen on 
a white surface. This is a brightness which it is difficult 
to achieve under the ‘older principles of lighting, 
even with a high expenditure. 

The question of the position and form of these 
bright streak patterns is so important that it is worth | 
i little further study. If the road surface were flat 
and were a perfect mirror and had the usual line 
of lamps on each side, a motorist whose eye was 5 ft. 


| above road level would see the reflection of the lamps 
|}as two lines of points on the surface. 


As, however, 
the road is rough and uneven, the points become 
streaks, which run upwards from the theoretical reflec- 
tion-point along a line joining the observer to the | 
foot of the post. As, moreover, the reflection from 
road surfaces is usually asymmetric, it is found that the 
true image-point is in most cases situated practically 
at the lower end of the streak which extends upwards 
towards the post, stopping short of it by a distance 
about equal to the mounting height. It would appear, 
therefore, that such parts of the road in the perspective 
as lie to the kerb side of the image line will be fairly 
well filled with light, while those parts which lie on 
the other side will be dark. It follows that the position 
of the image line in the perspective is a determining 
factor in the visibility on the street. A darker central 
zone also stretches right up the street and is bounded 
by the two image lines. The width of this strip can 
be shown to be the same whatever the position of the 
observer on the road. It will depend on the height of | 
his eye above the road, on the width of the road, on 
the height of the light sources, and on the camber. It 
can also be shown that the proportion of the road 
which lies between the image lines and the kerb is 
likely to be light and is equal to the height of the post 
divided by the sum of the height of the post and the | 
height of the eye of the observer. It follows that the 
proportion of the road covered by bright streaks is 
independent of the width of the road. It can now be 
seen why lamps hung over the centre of the roadway | 





}are at a disadvantage compared with those at the 
| sides, as the important part of the road, i.e., the track 


of the motorist who is keeping to his own side, is 
darkest and has no streaks to give the desired light 
background to the objects ahead. 

The object of the second principle is to illuminate 
the road as highly as possible, on the assumption that | 
this will effect a good road brightness by diffuse reflection 
of that portion of the light from a lamp which reaches 
the road within its own span. The sources are put 
both sufficiently close together and sufficiently high 
up to produce a reasonably even-illumination. Under 
such an arrangement the road brightness for the same 
illumination is usually less and more patchy than 
where the road polish is exploited, so that the contrast 
| tends to be poorer. The direct light from the lamps is 


| is, consequently, prevented from reaching the parts 
| of the road much beyond the next post. 
light which would otherwise be emitted in the zone 
between the horizontal and 15 deg. below the horizontal 
is stopped. In employing this principle, we seek to 
obtain visibility by avoiding glare. In doing this 
(on the basis of the same energy consumption per 
mile as in the other system) we can only achieve a 
relatively low brightness, even using a close spacing of 
| posts. Even the side lights of an approaching car 
|are liable to depress the appreciation of the eye to 
| contrasts to a dangerous extent, with the result that 
| people switch on headlights and, when this happens, 
| we might as well be without street lighting. 
| In the system using the shine of the road, the 
exposure of the bare lamps to the eye is not necessarily 
| harmful because, owing to the higher brightness of the 
| road, the contrasts are good. This light would, how- 


so good. It is well to remember these points in 
relation to the question of the glare of street lighting 
installations. It is sometimes assumed that the degree 


to which glare from street lamps will cause bad seeing | 


in the street depends only on the apparent brightness 
of the lamps and how close they are to the direction 
|ia which we are looking. But it equally depends on 
| how low the brightness of the street surface is and 


| diffusing properties of the road surface had been 


| guiding principles in modern 


| prevented, in large measure, from reaching the eyes and | 


Most of the | 
| succeed in producing a given value of road brightness 


* Presidential address to the Junior Institution of | consequently how poor the contrasts presented by the 
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contrasts are obtained, and these tend to offset the 
reduction in visibility which might occur if only the 


exploited. Again, if we are inclined to favour the 
effect of raising the mounting height of lamps or the 
use of “ cut-off,” it is clear that, although the glare 
angle and apparent light brightness are made more 
favourable, there may, in consequence, be a loss of 
road brightness, even though the road illumination 
is kept virtually the same. This may more than 
counterbalance the expected gain in visibility due to 
the cutting off from the eye of the direct light from the 
lamps. Thus, exposed lamps need not cause bad 
seeing, even though they call attention to themselves. 





The foregoing systems, 7.e., road brightness by specu- 
lar spread and by diffuse reflection, are the only two 
street lighting design 
which are worth considering. The British Standards 
Institution, nevertheless, uses minimum illumination 
on the road surface as a means of classifying streets, 
and it may be asked why, if the values given have no 
relation to visibility, they are not discarded and figures 
of road brightness substituted. Or alternatively, 
if this is not possible, why watts or therms per hour 
per foot run of street are not used as a classification. 
It would undoubtedly be an improvement to use road 
brightness if the characteristics of the road surface 
could be guaranteed. But at present road brightness 
as seen from the distance cannot be readily specified, 
unless road surface and lighting installations are 
considered as one. If it could, the table of prescribed 
road brightness would be not merely a classification 
of installations but would constitute a table of merit. 
The advantage of using minimum illumination rather 
than watts or therms per hour is that it encourages 
the type of installation that tends to take light from 
immediately round the post and to throw it along the 
street to the area which would otherwise receive very 
little light. This naturally increases the amount of 
specularly reflected light and is a step in the right 
direction. It also favours fittings which do not waste 
light by letting it escape above the horizontal. The 
danger of the minimum illumination classification is 
that people are apt to judge one installation against 
another by finding out which has the higher minimum 
illumination. They so often ignore the infinitely more 
important criterion of excellence, viz., which yields 





| the highest road brightness for a given street surface. 


Supposing we say that an average road brightness of 
0-2 or 0-5 equivalent foot candle is desirable, what is 
the smallest amount of light with which it is possible 
to obtain these standards of road brightness ? Though 
the answer cannot be given directly, we know that with 
the usual road surface this brightness can be produced 
with a minimum illumination of 1-0 foot candle. 
But is it possible with the amount of light provided 
in a Class C street (0-5 foot candle) or in a Class D 
street which is required to have only 0-2 foot candle ? 
Might it not even be possible with the light provided 
in the 0-1 foot candle, Class E, street ? This question 
can be answered only by the illuminating engineer 
and the road engineer when they have done their 
best in co-operation. They will want the results 
of a longer study of road brightness than has yet been 
feasible, using both the existing and possible future 
road materials under different conditions. With 
partially worn road surfaces, even if dark, in 
reasonably non-skid condition, it looks as if we could 
at present achieve a fairly uniform road brightness 
of about 0-5 equivalent foot candle with a minimum 
illumination of 0-2 foot candle. Broadly speaking. 
the lower the amount of light with which we can 


uniformity, the lower the running cost and the first 
cost of that installation should be. The desire to use 
a larger quantity of light in order to claim compliance 
with a higher class of specification without ensuring 
that it gives a proportionately higher road brightness 
is merely wasteful, though competition in road bright- 
ness is of value and importance. Having agreed to this 
and learned the art of turning illumination into road 
brightness do not let us skimp the light and reduce its 
amount to the minimum necessary for the road surface. 
A certain amount of light on buildings and fences 
makes a great difference to the appearance and fr 
quently aids visibility. 

Data show that if we can secure a sufficiently high stan 
| dard of road brightness by proper design of a Class D 
installation, the cost may be from 5001. to 1,500l- 
per mile. If by the exercise of special care we can 
|do it with a Class F installation, we may expect to 
pay 3001. to 600/. per mile. The higher classes of the 
specification are capable of giving installations of 
| outstanding effectiveness but they would, at present, 
be too costly for general use. Classes C, D, and perhaps 
| E, represent a range that can be used for the utilitarian 
| lighting of roads which we want to make safe without 
the use of headlights. Classes F and G are beyond our 
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| objects to be seen. In installations designed to exploit | power to turn into “ high road brightness” thorough 
| the shine of the road surface a high brightness and high | fares in which headlights can be dispensed with. 
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RESEARCHES IN IMPACT 
TESTING.* 


ENGINEERING. 


2) Ina new method of applying the impulsive load, 
whereby the notched section of the specimen is sub- 


By H. Hatiam, B.Sc. (Eng.), and R. V. SouTHWELL, | The new specimen (Fig. la) is much cheaper to manufac- 
F.R.S. ture than any type which has been employed hitherto, 
Ar the York meeting (1932), one of the present | Since it can be machined at one setting in the lathe ; 


ordinary precision is sufficient, since it has been shown 
that the energy of fracture is not sensitive to those 
factors which can vary on account of errors of work- 


authors was given an opportunity to describe (inform- 
ally) work carried out since 1930 at the Engineering 
Laboratory, Oxford, with the object of improving the c ccou 
technique of impact testing. That work, with some | manship or of inaccurate setting in the test. 
later developments, forms the material of a paper which| Plastic distortion, in the “ Oxford” specimen, 
| confined almost entirely to a region immediately adjoin- 
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jected to bending moment unaccompanied by shear. | 


ing the surface of fracture, and this surface (in speci- | 
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embody all features shown by experience to be desir- 
jable; castings were employed for the first time, and 
| valuable advice regarding details was given by Messrs. 
Lucy and Company, who have undertaken to produce 
the ‘*‘ Oxford’ machine commercially.* Following a 
suggestion by Dr. H. J. Gough, the later model was 
planned to test specimens of half the dimensions pre- 
viously adopted, in order that further light might be 
obtained regarding the dimensional laws which govern 
the test; it was also felt that the smaller specimen 
would have practical advantages, in enabling tests to 
| be made on material cut from actual drop forgings, &c. 

The Modified “* Oxford Ballistic’? Machine.—The 
principles which had governed the design of the earlier 
~ Oxford” machine were stated in page 4 of the 
Inst.C.E. paper . both striker and anvil are elon- 
gated bodies, slung like a ballistic pendulum so as to 
move without rotation, and arranged so that in both the 
force of impact acts at the centre of gravity, in a direc- 
tion perpendicular to that of the suspensions.”” As our 
| work progressed, a third condition was seen to be 
| important : One horizontal plane should contain, at the 
| moment of impact, not only the centres of gravity of 
striker, specimen and anvil, but also the points of 
jattachment of the wire suspensions. For various 
|reasons this condition had not been satisfied in the 
earlier design, and in consequence a limit had been 
imposed upon the permissible range of swing (i.¢., 
on the striking velocity); the point is explained in 
| Fig. 2, from which it will be seen that the inclination of 
must not be so great 





| the suspension wires, at release, 
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|‘: Vibrac ” steel, which was used in our investigation) is 
mz | very approximately plane; accordingly the * area of 
| fracture’ can be A asad I with great accuracy (if 
| de sired) by means of a travelling microscope. Our 
| measurements indicated that the energy of fracture is 
is recently been published by the Institution of Civil | close ly proportional to the area of fracture; the 
Engineers.+ It has resulted :— * seatter ” of individual results (for the Vibrac steel) was 
(1) In the development of a new type of testing small,* the average variation from the mean being 
machine, designed to prevent any loss to “ earth” of | of the order of 2 per cent. Thus some progress had been 
the energy which is possessed by the striker before it |made by 1932 towards the discovery of an impact test 
impinges on the specimen. Both striker and “ anvil” | governed by an intelligible ‘‘ dimensional law.” 
the member which supports the specimen) are Since 1932, when Mr. Lavery left Oxford, his work 
ing like a ballistic pendulum so that their initial and | has been continued by Mr. Hallam, and some inter- 
sidual energies can be measured ; hence (by difference) esting facts have emerged. Our aim in what follows will 
can deduce an estimate of the work absorbed in be to give some account of these, and in particular to 
fracture, in which the error due to “ | describe the ‘*‘ Oxford machine ” in its latest form. At 
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missing quantities ” 


| that A B produced passes through, 


Fie. 3b. 

or to the right of, 
the centre of gravity G,—otherwise the rear suspension 
C D will go slack.+ 

A somewhat less obvious consideration is that E F, 
the wire by which the striker is restrained up to the 
moment of release, should pass through G and be 
perpendicular to the suspensions A B, C D. Then, at 
the instant of release, the “ reversed effective force ’ 
due to the acceleration (which is directed perpendicu- 
larly to A B, C D; will replace the tension in E F, 
and no sudden alteration will be made in the tensions 
of the suspending wires. If the condition is not 
realised, some shock (with consequent vibration) will 
occur at release. 

Both of the foregoing conditions are realised in the 
new design. The suspending wires are attached to 
sleeves which can rotate freely on short stub axles, 
and the centres of these axles all lie (at the moment of 
impact) in the same horizontal plane. It was found 
necessary, for this purpose, to invert the original 
arrangement of striker and anvil, and to bridge the two 
sides of the latter above instead of below the hammer. 
Figs. 3a and 36 exhibit the general features of the 
new model. The essential parts of both striker and 
anvil are made in aluminium with a view to accurate 
tests on materials having low impact figures, and pro- 
vision is made whereby either can be loaded by the 
attachment of steel plates, when greater mass is 
desirable. 

The second condition had not been realised in the 
earlier machine, where the striker was released from 
contact with a suitable electro-magnet (cf. Fig. 11 of the 
Inst.C.E. paper). In place of this an ingenious device 
has been adopted, due to Dr. W. D. Douglas, of the 
Royal Aircraft Establishment. The release wire EF, 
in Fig. 2, is connected at one end with a bridle, of 





may be expected to be small. | the outset of Mr. Hallam’s participation in the work, 

" it was decided to construct a new machine, which would | 

Paper read before Section G of the British Associa- - — - | 

tion at Aberdeen, on Tuesday, September 11, 1934. * Whilst inconsistency in the experimental results 

New Methods of Testing by Impact : Selected Paper | could be explained as due either to the material or to 

No. 142 (1934), by J. H. Lavery and R. V. Southwell. | imperfections in the method of test, consistent results 

For the sake of brevity this paper will be referred to as | may fairly be said to have established that both are 
1 Inst.C.E. paper. satisfactory. 





which the ends are attached io two points in line 


* The “ Oxford ” 
Patent No. 396057. 

+ The conditions are similar when B and D lie below 
G, except that in this case the front suspension tends to 


machine is covered by British 


\ Zo slack. 
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with the centre of gravity of the striker; it 
over an adjustable pulley A, Fig. 4, whereby it can 
easily be given the required direction (see above), and 
its other end is attached to a light plate of steel, 
designed to suit the electro-magnet. 
with the bridle at B, Fig. 4, is made by the spring 
clip illustrated in Fig. 5; a small stud A is carried 
on an aluminium strip B, and can pass through 
a hole C in a similar strip D, which is hinged to A with 


passes 


a weak leaf-spring between. In the unrestrained position | 


the spring keeps the stud A clear of D; but if A is 
pushed through C by bending the spring, and the bridle 
then slipped over the stud, the weight of the striker 
applies sufficient pressure through the bridle to the stud 
to prevent its being released by the spring. This is on the 
assumption that the string E, which is attached to D, is 
held by the electro-magnet and consequently is in 
tension. If now the tension in E is relieved by breaking 
the current in the magnet windings, the tension in 
the bridle is also relieved, the spring throws the stud 
\ out of engagement with the bridle, and the striker 
ean fall leaving the string and clip behind. The merit of 
this arrangement is that the string E allows the striker 
freedom to take up its equilibrium position before 
release ; then (assuming that the string E is arranged 
to be perpendicular to the striker suspensions before 
release) no shock of any kind is given to the striker, 
which starts smoothly on its swing, and the absence of 
any vibration makes it possible to cut clearances be- 
tween the striker and anvil to a minimum. 

The methods employed to measure the energies of 
striker and anvil, both before and after impact, were 
fully described in the Inst.C.E. paper (pages 19-20). 
Fig. 6 (reproduced from Fig. 2 of that paper) shows 
(diagrammatically) the method whereby four-point 
loading is achieved. Fig. 7 shows (diagrammatically) 
the general arrangement of the new machine. 

The Detection of ‘Notch Brittleness.””—Of the factors 
which may vary on account of errors of workmanship 
wv adjustment, the radius at the root of the notch was 
expected to have most influence on test results. But 
the investigation described in pp. 28-31 of the 
Inst.C.E, paper showed that within reasonable limits 
this factor, and others, such as the depth of the notch, 
could be varied without much effect on the work of 
fracture. This conclusion was satisfactory as showing 
that great precision is not necessary; but it was 
suggested to us that the new methods, since they 
had given results which are relatively insensitive to 
small variations in root radius, span of supports 
snd the like, might for this very reason fail to detect, 
ss the Izod test is known to do, “ notch-brittleness ” 
lue to faulty heat treatment. 

If this conjecture were confirmed the facts, 
ulvantages which the new test appears to possess in 
respect of cheapness and simplicity would, from a 
practical standpoint, have comparatively little value ; 
for the chief use of the Izod test in industry is as a 
detector of notch-brittleness. It therefore 
desirable to investigate the point as early as possible, 
and Mr. J. H. 8. Dickenson kindly agreed to supply 
us with some nickel-chromium steel, almost free from 
molybdenum, which might expected to show a 
marked reduction in the impact figures of specimens 
cooled slowly from the tempering temperature, as com 
pared with specimens cooled rapidly. Sixteen test 
bars, 6 in. long by 1 in. diameter, were prepared from 
+ single cast of this steel, and of these eight were cooled 
rapidly and the other eight slowly from the tempering 


by 


seemed 


be 


temperature. Izod tests were made in the research 
laboratories of Messrs. Vickers from two additional 
specimens of the same cast, with results which are 


included in the following list of particulars supplied by 


Mr Dic kenson 
Material V.N.C.A atee! ast P.628 
( ym position 
Carbon 0-33 
Silicon 0-207 
Manganes 0-62 
Sulphur 0-029 
Phosphorus 0-O31 
Nickel 3.604 
Chromium 0-82 
Molybdenum 0-07 
Heat Treatment All bars oil-hardened from 830 deg. C 
and tempered at 610 deg. C., eight bars being 
subsequently quenched in water and the remainder 
cooled slowly, in accordance with the conditions 
laid down in the “ temper-brittleness " clause of 
B.S.1. Specifications 38.11 and 8.65.* 
* The clause referred to is 
2. Temper-Brittleness For information only n 
temper-brittleness test must be made on each 
cast of steel The test shall determine the Izod 
values given by two British Standard notched 
bar test pieces (Fig. 7, B.S Specification 2 A.A) 
machined from 1}-in. bars hardened in oil from 


830 deg. ¢ the first to be tempered at approxi 


mately the usual tempering temperature and 
quenched in water the second to be tempered 
at the same temperature and allowed to cool 


steadily from that 400 deg. C. in 


than six ho 


temperature to 
irs.” 


not leas than four hours nor mor 


Its connection | 
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Mechanical Properties 
Brinell hardness (all bars) 
Izod (slowly-cooled specimen ) 
(water-quenched specimen) 


293/302. 
13 and 12 ft.-lb. 
55 and 60 ft.-lb. 


In order that the tests at Oxford might be made 
without any preconceived bias, Mr. Dickenson sent us 
numbered specimens but did not inform us, until he | 
had received our results, which specimens had been | 


subjected to “ incorrect’ heat-treatment. The speci- | 


mens distinguished by odd numbers were, in fact, | perties.” le, ho of 
identical with the check bars which had given 12 ft.-Ib. | tests conducted at the request of Professor F. C. 
and 13 ft.-lb. in the Izod tests, whilst the specimens | 


with even numbers were represented by an Izod impact 


Mg. 7. 





relatively high velocity, sometimes fouling parts of the 
machine and rebounding. 
The “Age-Embrittlement ” of Mild Steel at Room Tem- 
peratures.—We have maintained, in most of our ¥ ork, the 
standpoint explained in page 26 of the Inst.C.E. paper : 
_. The authors have had no concern, so far, With 
the impact properties of materials per se ; their interest 
has been confined to the technique of testing, and all 
that was desired was a material having uniform pro- 
Mention may be made, however, of some 
7 Lea, 
which have confirmed (qualitatively) results obtained 
at the University of Sheffield and reported to the 
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test of 55 ft.-Ib. and 60 ft.-lb. The Oxford results were , Association at its Leicester meeting (1933) in a pape 
as follows by Messrs. A. M. McKay and R. N. Arnold. 
On April 19, 1934, we received twelve specimens, 
Specimen | Energy Value ¥ in. in diameter and 6 in. long, which had been pre 
o I pared by Mr. R. N. Arnold on the preceding day. The 
| material (marked AS. 5) had the following percentag’ 
, com position : 
; ; “ Mean value 4-5 C 0-12; 8, 0-03; P, 0-014; Mn, 0-43. i 
o-4 ft.-Ib \ll of the specimens had been “normalised” (on 
* RUerage VarTeCensreus March 23) by heating for 20 minutes at 900 deg. C. and 
13 2-1 mt. Slat { _ | cooling in air. One specimen was sent in the normal- 
- = tho " . 
15 s1S Maximum variation ansente ised condition; the other 11 had been soaked for 
" iti es 25 minutes at 695 deg. C. and quenched in water. Two 
R5-5 of our standard specimens could be turned from each 
. 85° Mean value = 86-2 bar, and 22 specimens were thus available for an 
. + | ft.-Ib investigation of age-embrittlement. 
10 87 Average variation from - 4 oe - ' i 
12 R67 mean 0-8 per The results of our tests are shown in Fig. 8, and ca 
> 85 cent for little comment. The consistency as between speci- 
3 6-0 “Tape —_ mens tested on the same day is not all that could be 
| amt , per cen 7 


It thus appeared that the Oxford test does serve to 
detect notch-brittleness. The consistency of the results | 
is good as regards the “ correctly ”’ heat-treated speci- 
mens, but less satisfactory as regards those which had 
been “ incorrectly” heat-treated. It is perhaps to be | 
expected that material incorrectly heat-treated would | 
exhibit some variability ; but another reason for the 
‘spread’ can be suggested—namely, the fact that 
(since the energy absorbed in fracture was low) the 
hammer velocity was not much reduced after impact, 
and the broken specimens of “ incorrectly” heat- 
treated steel were thrown out of the machine* with 


* These tests were made in the earlier Oxford machine‘ 
The fault has been eliminated in the later model, and 
in later tests of smaller specimens the spread, both in 
correctly and incorrectly heat-tested material, has been 
kept within 2 per cent 


desired, but it is perhaps to be expected that material 
which is undergoing rapid changes of structure would 
exhibit some variability. The general trend of th 


| Oxford results confirms the Izod measurements whic! 


had been made on comparable steel by Mr. Arnold at 
Sheffield ; these are shown by the dotted curves in the 
diagram. 

(To be continued.) 








BaLit-Bearinc GrinpEer.—Messrs. Fry's (London 
Limited, 24-25, King-street, Royal Mint-street, London 
E.1, have recently placed on the market a new ball 
bearing tool grinder. This, we understand, simila 
in design to the firm’s No. 6 grinder, but has a box form 
of casting, and is fitted with Hoffmann double-row, self 
aligning, ball journal bearings. The machine is designed 
to be capable of running at high speeds, will tak 
wheels up to 10 in. by 1 in., and is fitted with fast an‘ 
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THE TROJAN TRACTOR. 


THERE has long been a demand in this country for 
a low-priced agricultural tractor for use on mixed 
farms of small acreages. The employment of one of 
the various standard machines available can rarely be 
justified on such farms on account of their high first 
cost, and the fact that much of the work for which a 
tractor is required is of a relatively light nature. It may 
be taken for granted that ifa low price is a primary con- 
sideration, only a low-powered engine can be contem- 
plated, so that anything in the nature of deep ploughing 
must be a slow process, but this is not a serious objec- 
tion on the type of farm referred to, since the tractor 
would only be required to perform such work for a 
relatively small proportion of its working life. 

A very interesting design of tractor which appears 
likely to meet this demand has just been introduced by 
Messrs. Trojan, Limited, Purley Way, Croydon, and 
is illustrated in Figs. 1 and 2, above. As stated in 
our last issue, this machine was exhibited at the Smith- 
field Show, this being its first public appearance. Its 
most striking characteristic is that the well-known 
Trojan engine, as used for many years in the firm’s 
touring cars and delivery vans, is employed. This 
engine was described in ENGINEERING, vol. cxxii, 
page 504 (1926), and it may be recalled that it is a 
four-cylinder two-stroke model of very original design. 
The four water-cooled cylinders, which form a 
monobloc casting, are internally connected in pairs 
so that there are only two combustion chambers. The 
connecting rods are of Vee-form, each serving two 
ylinders, and the big ends are of the roller bearing 
type. The technical aspects of the design were dis- 
cussed in the article referred to, and it will be sufficient 
to refer to the resulting characteristics. Owing to the 
form of construction of the cylinder heads, it is a simple 
matter to vary the compression ratio by screwing in 
plugs of various depths, and this enables the makers 
to offer three alternative compression ratios on the 
tractor, making it suitable for practically any grade of 
fuel. Should the purchaser decide to change the fuel 
mployed, he can himself alter the ratio to suit the new 
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| fuel without difficulty. Petroil lubrication is employed, 
| the oil being circulated continuously to all bearings 
| without employing a separate pump, this system 
offering obvious advantages for a farm tractor. Two 
other characteristics of the engine are worthy of mention 
in this connection. The use of four cylinders operating 
on the two-stroke cycle results in a high torque cha- 
racteristic at low speeds, and the engine keeps remark- 
ably free from carbon deposit even after long periods 
of service. This characteristic, which is often com- 
mented on by users, results from a combination of 
factors. The correct proportioning of the oil to suit 
the load follows from the employment of the Petroil 
system; the pressure above the piston is always 
higher than that in the crankcase, thus tending to 
deliver excess oil past the pistons to the latter, and the 
engine is of the uniflow type, so that free oil or solid 
combustion products are largely swept through the 
exhaust ports. Perhaps of greater importance, how- 
ever, is that the average temperature in the cylinder 
is higher than in a four-stroke model, and the flame 
persists for a longer period with the result that any 
carbon actually formed is likely to be burnt off the 
piston crown or cylinder head. 

The engine is mounted horizontally across the frame 
with the cylinder heads to the off-side as shown in 
Fig. 2. The makers’ own carburettor is fitted, in- 
corporating a variable self-cleaning jet. The latter is 
coupled up to a hand lever so that the driver can 
obtain the most economical running under all con- 
ditions of load. The engine is designed to run on 
paraffin, and is therefore provided with a vaporiser. 
As the different grades of paraffin available vary con- 
siderably in characteristics, the amount of heat 
available for vaporisation is under the control of the 
driver. The cooling system holds 6 gallons of water 
and pump circulation is employed, the pump being 
situated below and to the off-side of the fan. A simple 
radiator blind is fitted to regulate the temperature. 
The air cleaner, the position of which is shown in Fig. 2, 
in front of the flywheel, is of the oil-wetted gauze 
type and is easily dismantled for cleaning. 
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Turning now to the transmission, the clutch is of the 
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dry-plate type and is partially uncovered to give access 
to the adjusting fingers, as shown in both figures. It 
is normally operated by pedal, but a hand lever is also 
provided, which may be used with advantage when 
hitching up or unhitching without outside assistance. 
The gear box and final transmission casing form one 
totally enclosed unit. The change-speed gears are of 
nickel-chrome steel, and the whole of the gear-box 
components are of robust construction. Three forward 
speeds are available, the ratios being 84, 53 and 29 to 1. 
The reverse ratio is 101 to 1. With the engine running 
at 1,000 r.p.m., the three forward ratios correspond to 
road speeds of 1-5 m.p.h. on first gear, 2-5 m.p.h. on 
second gear, and 4-75 m.p.h. on top gear. It may be 
mentioned that when a high-compression engine is 
fitted as standard, the second gear ratio is raised to 
49to1l. From the gear box, the drive is taken through 
a bevel intermediate drive and differential to two 
enclosed cross shafts fitted with racking pinions on their 
outer ends, and these pinions engage with circular 
racks on the wheels to form the final drive. The 
differential gears are of nickel-chrome steel, and the 
differential itself is provided with a lock operated by a 
conveniently-placed hand lever. This is a_ very 
commendable feature which should be of great value on 
boggy ground. 

One of the most interesting features of the tractor 
as a whole is the exceptional provision made for 
varying the track width; a point of importance when 
working among crops. As shown in Fig. 2, the rear 
wheel rims are made up of three parts, a fixed narrow 
rib, and a detachable flange on each side. These 
flanges are of different widths, and an alternative 
track is obtained by interchanging them. In addition, 
two distance pieces are provided which may be located 
either between the wheel and the axle flange or outside 
the former, so that six alternative tracks are available 
in all, ranging from 38% in. centres to 53} in. centres. 
These figures correspond to a 6-in. tread, but alter- 
native flanges are available to give an 8-in. tread, when 
a further six tracks are obtainable varying from 
40% in. to 512 in. The detachable flanges are made in 
two halves bolted to the wheel rim proper, so that they 
can be interchanged or replaced without taking the 
wheel off the tractor, each half being brought to the 
top in turn by moving the tractor forward or back- 
ward for a short distance. The distance pieces are 
also made in two halves, so that they can be slipped 
into the alternative positions, again without removing 
the wheel. The arrangements in the case of the front 
wheels are similar except that no loose flanges are 
provided, the wheels themselves being reversible to 
give two of the alternative tracks. The standard wheel 
equipment is 4 in. by 2 in. by § in. finger cleats, but 
spade lugs, angle cleats, sod punchers, and so on, can 
be readily substituted. The wheelbase is 5 ft., and the 
turning circle is 8 ft. 6 in. 

As regards the remaining features of the tractor, 
the steering gear is of the standard Ackermann type, as 
shown in Fig. 2. It is operated through a worm and 
segment, and is irreversible. The steering wheel is 
17 in. in diameter. A hand-operated transmission 
brake is provided, the parts being totally enclosed, 
and the lever being in a convenient position beside 
the change-speed lever. The hitch, shown in both 
figures, is adjustable vertically from 10 in. to 18 in. 
above ground level, and gives a lateral range of 8 in. 
on each side of the centre. A power take-off is pro- 
vided at the rear of the gear box. It consists of a 


| projecting shaft covered by a protective cap when 


not in use. The shaft is 25 in. above ground level, 
and only some 3} in. off centre in the near side direc- 
tion. The speed of the take-off is approximately 
500 r.p.m., and the shaft can be run with the tractor 
stationary if required. A belt pulley and drive, in 
the form of a complete unit, can be supplied to bolt 
on to the transmission case. The pulley is 9} in. in 
diameter with a 6-in. face, and runs at 900 r.p.m., 
giving a belt speed of 2,200 ft. per min. The pulley 
drive incorporates a governor, which, owing to the 
particular characteristics of the engine, is unnecessary 
for ordinary field use. 

In conclusion, it would appear that the design of the 
tractor has been carefully thought out to render it 
suitable for a wide variety of operations, and that it 
is sufficiently powerful to carry out any necessary 
ploughing on a medium-sized farm. The ground clear- 
ance is exceptionally good, being 1 ft: 7 in. on hard 
ground, and is obtained with an overall height of only 
4ft.lin. The minimum width is 4 ft. 4 in., a valuable 
feature for fruit growers. The consumption on full 
load with the low-compression engine is 1 gallon per 
hour with commercial paraffin, and } gallon per hour 
with Anglo-vaporising oil. Shellspark is required for 
the high-compression engine, but consumption figures 
in this case have not yet been taken. Some brief 
results of its performance were given in the reference 
to the tractor on page 655 of our last week’s issue, 
and the results of the official tests will be awaited 
with interest. 
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SOME ASPECTS OF THE FATIGUE 
PROPERTIES OF PATENTED STEEL 
WIRE.* 

By E. T 
A GENERAL survey of the conditions to which wire 

in mining ropes is subjected was given by Adamft in his 

paper before the [ron and Steel [Institute in 1929, and 
it was suggested that a general investigation of fatigue 
and endurance properties of wire was advisable. It is 
now generally accepted that these properties of both 
ferrous and non-ferrous materials are very important 
factors in The results recorded in this paper 
have been obtained recently from a series of tests 
carried out in Brunton’s Research Laboratory, and, 
though to a certain extent the work covers the ground 
already investigated by others, there are several points 
of interest which have arisen, and which, so far as the 
authors can trace, have not been mentioned previously 

Brie fly, the objec ts of the research were as follows $ 

(1) Investigation of the effect of the carbon content on 

the fatigue properties of patented steel wire. (2) To find 

whether the limiting fatigue stress could be used as a 

factor for determining the point where wire becomes 

overdrawn. (3) Comparison of decarburised wires with 
wires drawn free from decarburisation ; and the effect 
of surface conditions. (4) Investigation of the endur 
ance properties of wires at stresses above the fatigue 
limit. (5) Possible correlation of fatigue with other 
physical properties 

Up till a recent date, the investigation of the fatigue 

It is 

of prime importance that the material be tested with- 

out any reduction of the diameter. This can be carried 
out by the somewhat elaborate method of affixing suit- 
able ends, as was done by Lea and Dickt, and also as 
described by one of the authors in a recent publication.§ 

Some investigators have constructed special machines 

to overcome this difficulty, for example, the De Forest 

machine, which is probably better known in America 

The data recorded in this paper have been obtained 

with a new machine designed by Professor Haigh and 

Mr. Robertson of the Royal Naval College, Greenwich 

It is not intended to discuss this machine in detail. The 

original was demonstrated at the Conversazione of the 

Royal Society in London in the spring of 1933, and 

ENGINEERING CXXXV, page 
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service 


properties of wire has been somewhat difficult 


described in in vol, 567 


(1933) It has since been re-designed and considerably 
improved 

The investigation was made on four steels chosen 
to be representative of the range of carbon steels which 


ire drawn into wire from the patented condition. The 
analyses of the steels are given in Table 1. The heat 
treatment and condition of the rods immediately prior 











to drawing were as follows 
Le 1 patented decar 
Steel No. 1, 0 6 | brrised 
per nt carbon | Ay Ly oled patented decatr 
burised skin removed 
| t) Air-cooled patented decar 
St IN O-46 burised 
percent thon | \ir-cooled patented decar 
burised skin removed 
Lead-cooled patented lecar 
burised 
Steel No 0-55! (b) Lead-cooled patented ; decat 
per Cent. carbon burised skin removed 
| ( Lir-cooled patented decar 
burised 
a) Lead-cooled patented ; deca 
burised 
Steel No. 4, 0-79 (4) Lead-cooled patente |: decar 
per nt. carbon burised skin removed 
| (ce) Air-cooled patented decar 





burised skin removed 


In all cases the patenting temperature was between 
1.000 deg. C. and 1,020 deg. C the lead bath for lead 
quench patenting was at a temperature in the range 
180 deg. C. to 500 deg. C. The patented wire was 
drawn according to usual commercial practice with a 
rust ’’ coat through the ordinary plate dic All 
made on wire drawn to 0-080 in. in diameter 
\ series of test samples was prepared from each con 


wet 
tests were 


dition of each steel, so as to embrace the « omplete range 
through which, and to which, wire is usually drawn. 
In the case of the wires drawn from material free from 
skin decarburisation, the wire was patented in a size 
spproximately 0-020 in. in excess of the diameter at 
which drafting was to commence, and was ground to the 
size for drawing, thus removing the decarburised skin. 
This somewhat excessive reduction by grinding was 
decided upon for the sake of uniformity and simplicity, 
and was governed by the wire which showed the heaviest 


* Paper read before the Iron and Steel Institute 
Brussels, on Monday, September 10, 1934. Abridged, 
+t See ENGINEERING, vol. exxviii, page 361 (1929). 
Proceedings of the Institution of Mechanical Engineers. 
vol, exx, page 661 (1931) 
§ See ENGINEFRING, vol. exxxvii page 503 (1934 
ss ENGINEERING, page '39 ante 
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amount of decarburisation. In most cases a 


much | 


[DEc. 21, 1934. 


previously by Adam and by Brunton. It has been 


smaller reduction in diameter by grinding would have | pointed out that when a certain stage of reduction is 


sufficed. Experience showed that the 
0-020 in. completely cleared each wire in every case. 

Preparation of Teast Sample 4. 
13 in. were cut off in a straightening machine from the 
coil of drawn wire, and after being suitably pointed to 
receive the sleeve, were cut to a test length of 150 times 
the wire diameter—in the present series of tests, 12 in. 

as measured from the mouth of the chuck to the | 
A few tests were made on polished | 





thrust bearing. 
wires. These were confined to steel No. 4, 0-79 per | 
cent. carbon, lead patented, in two conditions, decar- | 
burised and free from decarburisation, drawn to 75 per 
cent. and 72-5 per cent. reduction, respectively. Two 
different degrees of polish were investigated, the 
specimens being prepared as follows: First, in accord- | 
ance with ordinary commercial practice, by cross- | 
polishing on a revolving buff with flour emery ; these | 
specimens still showed some light surface markings | 
after this preparation. And, secondly, by 
polishing with Fortin emery paper of gradually increas- 
ing fineness down to 000 grade. Specimens treated in 
this manner had a superior finish, and examination 
showed them to have a perfect surface. 
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showed that it would be difficult to discuss the results | 
under the general headings given above ; most of the 
However, 


factors are largely inter-related. 


as far as | 
possible the general headings will be used, | 


Tanie | inalysis of Steels Used in Wire Fatique 
Research 
Steel ( Si uM 5 P 
N Per cent Per cent Per cent Per cent Per cent. | 
| 
1 0-36 0-18 0-93 0-034 o-o34 
2 e-46 0-19 7 0-040 0-043 
; O-55 0-16 0 ’ 0-029 0-083 
4 0-79 0-25 0-49 0-011 0-024 


Carbon Content.—The effect of the carbon content on 
the fatigue properties is shown in Figs. 2 and 3, on 
this page. The first series of tests was carried out on 
wires drawn from lead-cooled patented rods with which 
no special care had been taken to remove the decar- 
edge. This in accordance with normal 
practice in manufacture, which produces a wire with a 
decarburised skin approximately 0-002 in. deep. The 
results obtained showed the rather astonishing fact that 
the effect of the carbon content on the fatigue limit in 
bending is practically nil (Fig. 2). The increase in the | 
patented condition is only of the order of + 2 tons per | 
square inch for an increase of carbon from 0-36 to 
0-79 per cent. This is totally at variance with all 
known results obtained on plain carbon steels tested 
under alternating bending conditions. At 80 to 85 
per cent. reduction the limiting fatigue stress is practic 
ally constant for the carbon contents observed. It was 
assumed that the cause for this effect was the decar- 
burised surface (further reference will be made to this 
point later). Consequently, a further series was pre- 
pared, great care being taken to remove all decarburisa- 
tion from the patented rods before drawing down to 
size 

The results obtained from these wires give an indica- 
tion of the effect of the carbon content (Fig. 3). Except 
for 25 per cent. reduction, the curves are practically 
parallel, and the general increase in the fatigue limit is 

6 tons per square inch for an increase in carbon | 
content from 0-36 to 0-79 per cent. This increase | 


Is 


burised 





in accordance with expectations, although the great 
increase in tensile strength due to raising the carbon 
content is not accompanicd by a corresponding increase 
in the fatigue limit. 

Overdrawing.—The question of the optimum point | 
of reduction by cold-working of wire has been discussed | 





Lengths of 12} in. to| 
| 


| patented decarburised rod. 


removal of | reached, the torsional values and the figures for the 


contraction of area begin to decrease fairly rapidly. 
Later, Adam pointed out that at a certain stage there 
is an abrupt change in the increase of tensile strength, 
this being shown most clearly when the tensile strength 
value is plotted against the percentage reduction of 
area by drawing. This change varies with the material, 
occurring earlier with the higher carbon contents. 

It was thought that a similar condition might occur 
in the fatigue properties, and that this, or a combina- 
tion of the ‘tensile strength and the limiting fatigue 
stress values in the form of their ratio, might give very 
definite indications of this point. The first tests made 
seemed to vindicate the supposition ; they were made 
on 0-55 per cent. carbon wire drawn from lead-cooled 
It was found that the 
limiting fatigue stress reached a maximum at 75 per 
cent. reduction, after which it decreased slightly (Fig. 4). 
On plotting the ratio value, a more abrupt change in 
the curve obtained. This fall of the limiting 
fatigue stress seems to be regular for all wires with a 
decarburised surface, occurring at 75 to 80 per cent 
reduction, but the abrupt change in the ratio curve is 
However, in the case of wires drawn free 


was 


not general. 
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#193 o-4 
(466/.8.) Carbon 
from decarburisation, it was found that although the 
tensile strength curves were similar to those of the 
corresponding decarburised wire, the limiting fatigu: 
strength increased steadily, and in some cases after 
75 per cent. reduction, more abruptly, in a similar 
manner to the tensile strength curves. These tests 
were carried up to 89 per cent. reduction with the lower 
carbon wires and 83-5 per cent. reduction withf the 
higher-carbon wires. It may be that at still higher 
percentage reductions, the drop observed in the cas 
of the decarburised wires may also occur with the 
material drawn free from decarburisation. Further in 
vestigation at still higher percentage reductions may b« 
of theoretical interest, but the authors did not pursue 
this point further at this juncture, as such percentage 
reductions are outside the range in which wire is usually 
drawn in practice. 

The tensile, elongation, contraction of area, and 
possibly the torsion tests give an indication of th: 
properties of the wire as a whole. The fatigue test in 
bending, on the other hand, explores the properties of 
the surface, as it is here that the maximum stress is 
imposed. In commercial practice, all wire manufactured 
for service in the form of ropes has a decarburised skin. 
and in its working life the surface properties play a 
most important part. Fatigue tests by the present 
method give a definite indication as to when the decar 
burised surface is overdrawn. The data recorded in 
the endurance curves, Figs. 6, 8 and 10, on page 695, 


| show that this occurs after 75 to 80 per cent. reduction 


Apparently, no indication is given as to the overdraw 
ing of the wire as a whole. Fig. 6 relates to 0-36 pet 
cent. carbon, lead-cooled patented wire, drawn from 
decarburised rod ; Fig. 8 to 0-46 per cent. carbon air 
cooled patented wire, drawn from decarburised rod : 
and Fig. 10 to 0°55 per cent. carbon, lead-cooled patented 


| wire, drawn from decarburised rod. 


Surface Conditions.—The effect that the surface con 
dition has upon the fatigue properties of a material has 
been recognised for several years, the pioneer work in 
this country having been carried out by Lea and his 
assistants in respect of wire, and Hankins and his co 
workers in the case of springs. Many investigators 
have since explored the problem, and all manufacturer~ 
of valve spring wire are familiar with Air Ministr\ 
Specification D.7'.D.5A., which insists on freedom fron 
decarburisation, and a surface free from draw mark- 
and defects. It has already been pointed out that 
decarburisation almost completely obscures the effect 
of carbon content so far as fatigue properties are con 


cerned, and that the fatigue properties in reverse 
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bending appear to be mainly those of the ferrite skin, 
the maximum fatigue strength of which occurs after 
75 to 80 per cent. reduction by drawing. When the 
skin breaks down owing to fatigue, the remainder of 
the wire also fails, probably owing to the concentration 
of stresses set up at the original crack. 


If the wire is drawn from rod from which the decar- | 


burisation has been removed there is a considerable 
increase in the limiting fatigue stress, and this value 
rises as the percentage reduction increases instead of 
remaining approximately constant or diminishing as is 
the case with decarburised wire. It was decided to 
carry out tests on six surface conditions of a 0-79 per 
cent. carbon, lead-cooled patented wire drawn to a 
tensile strength of 125 tons to 130 tons per square inch. 
This wire was chosen as being representative of the 
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| 50 per cent. reduction, definitely surpasses the maximum 
figure obtained on the decarburised material. 

The raising of the limiting fatigue stress of the wire 
| drawn free from decarburisation and specially polished 
|is of interest in that it confirms some recent results 
|obtained by Lea and Dick working on the torsional 
fatigue properties of a similar wire. As mentioned pre- 
viously, this wire is of the quality used for the manu- 
facture of valve springs to Air Ministry Specification 
D.T.D5A. When made up into a spring, the wire is 
subjected to torsional stresses, and it has been assumed 
up till rece ntly that the ratio of torsional to tensional 
fatigue based on the consideration of the relationship 
of shear stress to tensile stress does not hold in the case 
of wire. This ratio is : 


Tensional fatigue range torsional fatigue range. 
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entity, a condition which will probably apply to the 
outer wires, it can be shown that in many cases the 
stresses reached under static conditions are very near 
to the limiting fatigue stress, and that the wire is 
definitely overstressed under conditions of dynamic 








| tending. In practice, fatigue is recognised as being a 
factor in the failure of the ropes. In this 
| researc h, particular care has been taken to obtain 


values for the endurance at stresses above the fatigue 
limit. The results of the tests were plotted logarithmic- 
ally, and the stress values for 125,000, 250,000, and 
| 500,000 stress cycles were obtained. These were re- 
produced in the ‘form of curves, in which the range of 
| stress was plotted against the percentage reduction by 
| drawing. Some of these are shown in Figs. 6, 8 and 10. 
| The spread of these curves is taken as a measurement 














































































































































































































material used for the manufacture of springs. The | 2 of endurance—that is, the closer the curves lie together, 
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surface preparation has already been described. The The best result for polished wire quoted by Lea and | the less the endurance, and vice versa. Inspection of the 


fatigue curves are shown in Fig. 5. A refers to wire | 
drawn from decarburised rod; B to wire drawn from 
decarburised rod, and machine polished ; C to wire 
drawn from decarburised rod, and polished to 000 
Fortin emery ; D to wire drawn from rod free from 
decarburisation ; E to wire drawn from rod free from 
decarburisation, and machine polished ; and F to wire 
drawn from rod free from decarburisation, and polished 
to 000 Fortin emery. In the case of A, B and C, the 
percentage reduction was 75, and in that of D, E and F, 
t was 72-5. In the case of the polished decarburised 
wire, examination was made after the polishing pro- 
cesses, and there was found to be practically no diminu- 
tion in the depth of the decarburisation. It will be 
seen that polishing definitely increases the limiting 
fatigue stress of decarburised wire, although it does not 
reach the value obtained for the material drawn from 
rod free from decarburisation. Also, there is very little 
difference in the fatigue range for the machine-polished 
and the specially polished material as compared with the 
corresponding wires free from decarburisation. This 
igrees with a recent statement of Johnson* that the 
effect of burnishing is negligible. The chief considera- 
tion is the removal of small surface flaws which can act 
as points of stress concentration. 

Examination of the values of the limiting fatigue 
stress for the wires which had been drawn free from 
decarburisation shows that these are all higher, and the 
increments with cold-work greater, than in the corres- 
Ponding decarburised material. The former point is 
well illustrated in Figs. 2 and 3, from which it will be 
seen that the wire drawn free from decarburisation, 


* Tron Age, vol. Ixxix, page 12 (1934). 


| identical wire. 





| of 0-432 is obtained, which is the same as the experi- 
|mental figure obtained by Lea and Dick. 





Dick is given as : 


Total torsional fatigue range 
Tensile strength 


0-43. 


The value for the ratio of tensional fatigue to tensile 
strength obtained by the authors on specially polished 
wire of similar composition gives 0-613, and, assuming 
the above-mentioned relationship between torsional 
and tensional fatigue to be true, this would give an 
estimated ratio of torsional fatigue to tensile strength 
of 0-41, which is in very close agreement. Possibly 
actual agreement would have been obtained on the 
The wire usgd by the authors had a 
tensile strength of 128-7 tons per square inch, whereas 
that of Lea and Dick’s wire was of the order of 115 tons 
per squareinch. The ratio of the limiting fatigue stress 
to the tensile strength for the 0-79 per cent. carbon 
wire drawn free from decarburisation decreases with 
increasing percentage reduction ; 50 per cent. reduction 
gives a tensile strength of 114-8 tons per square inch, 
and the ratio is 0-554. Assuming that this wire in a 
polished condition would give a proportionate increase 
in fatigue limit over that of the wire investigated, then 
on conversion to an estimated value for the ratio of the 
torsional fatigue range to the tensile strength a value 


It seems 
very probable, therefore, that the fatigue limit in 
| bending will give a good indication of the torsional 
| fatigue properties of polished spring wire. 
Endurance.—Although attempts have been made to 
evaluate the bending stresses in ropes and cables, no 
definite conclusions have been reached ; but, assuming 
that an individual wire in a rope be haves as a se parate ! 








| diagrams will show that critical points occur in the 
| endurance properties. In general, there is an increase 
from the patented condition, but at certain points 
distinct maxima and minima occur. For example, 
Fig. 6 shows a minimum point at 50 per cent. reduction, 
a maximum at 80 per cent. reduction, followed by a 
large drop, and at 90 per cent. reduction the endurance 
properties are poor. Fig. 8 has a maximum at 75 per 
cent. reduction, and a minimum at 80 to 85 per cent. 
reduction. Fig. 10 shows a maximum at 50 per cent. 
reduction, and a very well defined minimum at 85 per 
cent. reduction. The other figures indicated similar 
tendencies. 

Users and manufacturers of rope wire are often at a 
loss to explain the early breakdown which sometimes 
occurs in ropes and cables. The wire used had passed 
the ordinary specification tests and seemed to be 
identical with material which had previously given good 
service. Examination of the defective rope shows that 
the wire has failed by fatigue, and in many cases there 
has been little or no wear. The existence of these 
critical points in the endurance properties may give 
an answer to this problem. The rope which breaks 
down early has been made from wire drawn so that one 
of these critical points in endurance has been reached, 
or it may have been drawn to a condition approaching 
one of these critical points. In service, wire is crushed, 
bruised and abraded, all of which induce extra cold- 
work, thus bringing the wire to its critical endurance 
point in localised portions, and fracture due to fatigue 
will occur ; for example, in the case of 0-55 per cent. 
carbon lead-cooled patented wire (Fig. 10), 75 to 80 
per cent. reduction by drawing will bring the wire into 
a ecndition near to one of these critical points, although 
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A small 
mount of cold-work in service, brought about by the 
conditions mentioned above, would easily bring the 
wire into the critical state and cause rapid failure. 


its endurance at this stage is quite good. 


Explanation of this variation is difficult. These 
critical points are probably due to the conditions of the 
internal stresses in the material; there is ample 
evidence obtained by various investigators which shows 
that internal stresses are causative factors in the 
question of endurance. The variations observed seem 
to be related to the periodicity observed by Merrils, and 
also to Brown’s results. But, from the results described 
in this paper, they do not appear to be regular in the 
case of steel wires. It is probable that the variation in 
periodicity depends upon the amount and manner of 
reduction, and possibly on the material itself. Another 
factor might be the heat treatment of the rod, although 
referring to Figs. 8 and 10, it will be seen that one is air- 
cooled patented, and the other lead cooled patented, 
two different methods. 

The problem is very complex. Whether it is capable 
of solution and can be controlled in production is difficult 
to say. The authors hope to carry out further 
investigation because of its apparent importance. 
\ further point of interest obtained from the results of 
this research is the difference between the endurance 
properties of the materials drawn from decarburised 
rods and from rods free from decarburisation. It has 
tlready been pointed out that drawing a wire free from 
decarburisation causes the fatigue limit to be raised 

onsiderably But this same effect does not apply to 
the endurance properties. Reference to Fig. 5 shows 
that for an endurance of approximately 200,000 stress 
cycles, the polished decarburised material is equal to 
that drawn free from decarburisation, and it is quite 
possible that for 50,000 stress cycles the unpolished 
decarburised wire would also be equivalent. Inspection 
of the curves recently published by Johnson* shows a 
imilar effect, although he does not mention it in his 
paper. The data showed that the spread of the curves 
for the wires drawn free from decarburisation is less 
than that for the corresponding decarburised wires 
If this is taken as being a measure of endurance, it 
seems quite likely that at the higher stresses the 
endurance values for decarburised wire will surpass 
those of wire which is free from decarburisation. This 
is most noth eable in the case of the lower carbon wires. 

Hence it would seem that, so far as endurance is 
concerned, there is little to be gained by rendering the 
material free from decarburisation if it is to be regularly 
»verstressed to any large degree However, the effects 
of polishing and slight decarburisation have not been 
considered fully. The field for investigation is large, 
und, if explored thoroughly, would probably give very 
useful and practical results. The authors are hoping 
to investigate some of these points further 

Relationship of Fatigue to other Properties._-The 
suthors have carried out all the usual routine tests on 
the wires used in this research, including torsions, 
reverse bends, elongation, percentage reduction of area 
and rate of solution, and found no apparent relationship 
exe ept in the case of the bends, which agrees with the 
general findings of other investigators. The reverse 
bend test can be looked upon as a fatigue test carried 
out at a very high stress, and hence is a type of endur 
ince test rhe results obtained show that the number 
of bends for decarburised wire are higher than those for 
the corresponding wire drawn free from decarburisation 
This is in accordance with the suggestion that the 
endurance properties of a decarburised wire are better. 
On the other hand, a comparison of the number of 
bends obtained on the 0-46 per cent. carbon wire air 

ooled patented with those on the 0-36 per cent. carbon 

lead-cooled patented steel, shows that the latter is 
distinctly superior; the fatigue endurance properties 
of the two materials, .owever, are practically the same, 
ind possibly the former is superior. 

It would, therefore, appear that any relationship 
between the bend test and the fatigue limit is only 
qualitative rhe bend test gives little or no indication 
of the critical points in the endurance described above. 
Possibly this is due to the small number of bends 
The radius of the jaws in the machine used 
was 7-5 mm., the standard size for wires of 0-080 in. 
diameter. Hence it can be assumed that the test is too 
The alternatives vhich can be suggested are: 
(a) To increase the bending radius ; (4) to decrease the 
bending deflection and so modify the test to bring it 
into line with the test expounded by Arnold many 
years wo 

Conclusions The effect of the carbon content is 
complete ly obscured by the effect of the decarburised 
surface, especially for the higher percentage reductions. 


obtained 


severe 


in the absence of a decarburised skin there is an increase 
in the fatigue limit with increasing carbon content, but 
this is not of the same order as the corresponding 
increase in the tensile strength. The properties of wire 

bending fatigue are chiefly the properties of the surface 
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Further evidence is given of the great importance of the 
surface condition, especially for spring wire. Very good 
agreement is obtained with published results for the 
torsional fatigue of polished wires. Under certain condi- 
tions, the fatigue properties give an indication of over- 
drawing, but no generalisation is possible at present. 
The existence of critical conditions in the endurance 
properties of wire at high stresses suggests a possible 
explanation of early and unexpected failures in ropes 
and cables. Although the fatigue limit of wire free 
from decarburisation is higher than that of the corres- 
ponding decarburised wire, the endurance at higher 
stresses is probably less. Hence, it is important to 
have some knowledge of the service conditions and the 
likely stresses involved before the best material for the 
purpose can be advised. There is no apparent connec- 
tion between the fatigue and other physical properties 
of wire except in the case of the reverse bend test. 
This, however, is only qualitative. 








AIR SWIRL IN OIL ENGINES.* 
By J. F. Avcoek, B.A., A.M.I.Mech.E 


SWIRL, or rotational motion of the air charge within 
the combustion chamber, has long been used in oil 
engines as a means of effecting fuel distribution, but 
recently its use has spread rapidly, more particularly 
in the small high-speed engine. Little is as yet on 
record as to the principles of its production and utilisa- 
tion, hence the present paper. Air movement is 
needed both in petrol and in oil engines; but there is 
this important difference, that, in the ready-mixed 
charge of the petrol engine, the duty of the air flow is 
to scatter the flame nuclei, whilst in the oil-engine 
charge, the temperature is everywhere high enough 
to effect ignition wherever the fuel and air come 
together, and the duty of the air movement is to bring 
them together. The reason for this difference is that 
with general turbulence each particle travels in an 
irregular path and often returns on its track. With a 
flame nucleus this does not matter, but with a fuel 
spray the case is different. The smaller particles 
which ignite first, will, if they remain near their heavier 
neighbours, merely blanket them with burnt gas, and 
they must be swept right out of the way. Since the 
piston motion during combustion is small, rotation in 
a closed path is the only possible form of air flow. 
here are two main types, toroidal or vortex-ring 
motion, and “ swirl’’ or rotation about a linear axis. 
Fig. 1 illustrates this distinction. There are three 
methods of swirl production :—({1) Induction swirl, 
produced by oblique air inflow to the cylinder during 
the induction stroke (or scavenge period in the case of 
two-stroke engines). The obliquity of flow is generally 
produced by an inlet-valve shroud in four-cycle engines 
such as the Hesselman, and by oblique scavenge ports 
in two-cycle engines such as the Junkers. A special 
case is the four-cycle single-sleeve valve engine, in 
which the asymmetrical form of the inlet orifice during 
the earlier part of the suction stroke gives the flow a 
large tangential component, as shown in Fig. 2. 
(2) Compression swirl, produced during the compression 
stroke by forcing the charge through a restricted 
passage, as in Fig. 1. This is a very popular type, 
including the Lister, Ricardo ‘* Comet,”’ and Thorny- 
croft systems. (3) Combustion swirl, produced by the 
combustion and consequent expansion of part of the 
charge. The Lanova engine is the only one using this 
principle 

Swirl Measurement and Notation.—For the measure- 
ment of swirl two methods are available. The first uses 
a freely rotating vane within the combustion chamber, 
carried on a spindle which passes through the sealing 
gland to an external counting mechanism. The vane 
speed is measured while the engine is motored. The 
observed speed is not the swirl at the end of the com- 
pression stroke, but some kind of a mean of the swirl 
during the entire cycle. The two values, however, 
appear to be in some roughly constant relationship. 
The other method is to measure the force exerted by 
the *‘ wind ’’ on a fixed vane which actuates a pencil 
working on an indicator drum. This method is 
described in Dr. Sass’s Kompressorlose Dieselmaschinen, 
and has two advantages. It can be used in cases where 
the swirl axis is occupied by a piston rod or other 
obstruction, and it gives an indication of the swirl 
variations during the cycle; but it is difficult to allow 
for the swirl-reducing effect of the fixed vane, and the 
inertia of the moving parts would affect the indications 
at high engine speeds. Both methods can be employed 
on stationary models, air being blown through the 
inlet ports from an external source. In these *“* blowing 
tests '’ the freedom of experiment is far greater than 
in motoring tests on an actual engine, and they have 
proved very useful in studving the mechanism of swirl 
production, but the author has as yet found no reliable 
method of deducing motoring swirl rates from blowing 


* Paper read before the Institution of Mechanical 
Abridged 


Engineers, on Friday, December 14, 1934. 
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test figures—on four-stroke engines, at any rate. Most 
engines both produce and require a rate of swirl rotation 
which is, roughly, a constant multiple of the engine 
speed. The swirl intensity is, then, best expressed as 
the ratio of these two speeds. This ratio is called the 
* swirl ratio.” 

Swirl Utilisation.—Swirl-ty pe engines may be roughly 
divided into three classes, viz., high swirl, medium swirl! 
and low swirl, though border-line cases exist. High- 
swirl engines are characterised by combustion chambers 
of small diameter and single-jet injectors. A high 
swirl ratio is more easily provided in a chamber of small 
diameter, since for a given linear velocity the speed of 
rotation is increased by reducing the circumferential 
path, and a good performance can be obtained with 
a single jet. Most engines of this class are of the 
compression-swirl type with a combustion chamber 
either spherical or cylindrical, with a single diametral 
fuel jet, as in Fig. 6. Variants are the Perkins engine, 
with its tangential fuel jet from an injector located 
on the throat, and the Ricardo “‘ Vortex ” type (Fig. 7). 
in which the single fuel jet lies close to the side wall 
of the cylindrical combustion chamber. The main 
characteristic of high-swirl systems is their ability to 
burn efficiently a large proportion of the total air 
charge, a figure of 80 per cent. to 85 per cent. at the 
clean-exhaust limit being possible with careful design 
This results in a low fuel consumption at high loads 
The better specimens of all types of engine that the 
author has tested, from the non-swirl through inter- 
mediate types to the high-swirl, all give an absolute 
maximum indicated mean effective pressure, with 
coal-black exhaust, of 140 Ib. to 155 Ib. per square inch, 
but the clean-exhaust limit is rarely above 110 lb. per 
square inch in the non-swirl type (pre-combustion 
chamber engines excepted), while in high-swirl engines 
it is usually about 130 Ib. to 140 lb. per square inch, 
and 145 lb. per square inch has been recorded. 

Another characteristic of high-swirl systems is their 
insensitiveness to changes in injection conditions, such 
as nozzle size and rate of injection. Nozzle erosion, 
pump-plunger wear, &c., have, therefore, comparatively 
little effect. With the high-swirl types the initial 
troubles of a new design are generally mild, whereas 
the author’s experience of small non-swirl engines is 
that no reliability can be placed on two engines behaving 
alike. One probable reason for this is that most non 
swirl engines may rely on air flow as an aid to dis 
tribution, to a greater extent than is realised, and 
that this air movement is liable to be affected by small 
changes in inlet passages, &c., such as may be caused 
by core displacements. In the high-swirl system there 
is a greater difficulty in starting, due to the heat loss 
from the swirling air during slow compression in a cold 
cylinder. In theory the high air velocity should caus« 
increased heat loss, and therefore loss of efficiency. 
during normal running, but high-swirl engines have 
attained efficiencies quite as high as the non-swirl 
type. 

The most common type of medium-swirl engines has 
a fairly shallow combustion chamber, the full diameter 
of the cylinder, or nearly so, and two or more injectors 
spraying inwards. This system is very popular in 
opposed-piston engines. The most common of the 
low-swirl engines is that with a shallow combustion 
chamber and a central injector, with multiple radial 
jets, the classic Hesselman type. The characteristics 
of the medium-swirl and low-swirl types are intermediate 
between those of the non-swirl and high-swirl engines 
A few of the better specimens, such as the Junkers 
aero-engine and the Gardner road-vehicle engine, attain 
the high output of the high-swirl engine, but have 
mechanical drawbacks, e g., multiple injection orifices 
and high injection pressures. They have, however. 
the easy starting characteristic of the non-swirl type. 

Quantitative Examination of Swirl Production.—The 
mechanism of swirl production is involved, since the 
flow conditions are constantly changing throughout 
that part of the cycle in which the swirl is generated 
The pressures concerned, too, are large enough to 
bring into play the elasticity of the air as well as its 
viscosity, which complicates matters stil] further. A 
general solution, even for engines of constant propo! 
tions, could only be evolved from tests on a number of 
identically similar engines of different size—an expen 
sive matter. The treatment that follows is, therefore, 
imperfect. Most of the experimental data given herein 
have been obtained on single-sleeve valve engines, since 
with this type it is exceptionally easy both to contro 
the swirl and to measure it. Most of the broade: 
conclusions, however, and some of the numerical! 
relationships are probably applicable to engines of 
other types. 

Induction Swirl, Four-Cycle Engines. If viscosits 
and elasticity effects are negligible the velocity of aii 
inflow at any point in the cycle will be proportiona! 
to the engine speed, but its direction of inflow will b 
unaffected thereby. The number of swirl revolution= 
per minute will thus be proportional to the engine speed 

ind the swirl ratio N/n (swirl r.p.m. per engine r.p.m 
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will remain constant. Similarly, if the linear dimen- 
sions of an engine are doubled, keeping the number of 
revolutions per minute constant, the number of swirl 
revolutions per minute remains unchanged. It appears, 
then, that except for viscosity and elasticity effects, 
the swirl ratio is fixed for any given design, and is 
independent of engine speed and size. This leads to 
the useful conception of “ideal swirl,” which is the 


swirl ratio attainable if the air entered tangentially 


at its nominal inlet-gas velocity. The ratio betweer 


Fig.1. 
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this figure and the actual swirl attainable, called the | 


relative swirl” or “form factor,” expresses the 
effect of shape and other non-dimensional factors 
such as valve timing. 


, , , | 
It is noteworthy that this constant swirl ratio only 


ipplies to identically similar engines. In practice 
identical similarity can only exist in engines designed 
for the same piston speed ; the swirl ratio of otherwise 
similar engines should therefore vary inversely as the 
piston speed for which they are designed. A straight- 
forward dimensional analysis shows that the viscosity 
ind elasticity effects are functions of two non-dimen- 
onal variables : 


a 
v e KA 
ni?” Pil? TI WSN Uf 
N | SOY NIA 
where x is the number of revolutions of the engine per . — > 4 NIN 
j > is » lines imensi F p f NY ANIN 
minute, lis the line ar dime nsion, and v, P, and e are ay N AN N 
respectively the kinematic viscosity, the density, and a7 N ANIN 
the elasticity of air. The first, or viscosity, variable US N NNIN 
is a variant of Reynolds’s number, whilst the second Yj iN ND 
expresses the ratio of the inflow velocity to that of iN N 
sound. There are not yet available enough data to U iN N 
separate these two effects, but, broadly speaking, it Y, A N 
ippears that the effect of viscosity is to increase the UN N VY 
-wirl ratio, and that of elasticity to decrease it, as the UN \ GY 
engine speed rises. This gives in practice a wide range NZ OWS 4 
of engine speed over which the swirl ratio is nearly | 
constant. The maximum swirl ratio usually occurs 
, (4773.0.) 


in sleeve-valve engines) when the function a.n.l, an 
empirical variant of the above viscosity function, lies 
in the range 500 to 1,000, where a is the nominal inlet 
velocity at 1 r.p.m., | = (bore® x stroke)§ in inches, 
ind n is the number of revolutions per minute. Results 
from a number of sleeve-valve engines show that the 
swirl ratios range between two-thirds and one-third of 
the “ideal ’’ values and remain nearly constant over 
a wide speed range. 

Shape” Effects.—Two very important factors, since 
they can often be altered in an existing engine, and 
thus be used to correct initial errors, are inlet-valve 
(or port) timing and combustion-chamber diameter. 
Delaying the inlet timing increases the inflow velocity 
during the earlier part of the suction stroke, when the 
swirl effect is generally highest, and thus increases the 
swirl. ; 

Combustion-Chamber Diameter—When a _ rotating 
mass of air is reduced in diameter, as in entering a 
ombustion chamber of smaller diameter than the 
vlinder, the work done in forcing it inwards against 

own centrifugal force appears as increased linear 
elocity, and, owing to the reduced circular path, the 
speed of rotation is increased still more. Theoretically, 

the moment of momentum remains constant, the 
umber of swirl revolutions per minute should vary 
nversely as the square of the diameter, but in practice 
the increase is much less than this owing to frictional 


NG 
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of ports and their approaches cannot be expressed 
numerically. 

Poppet-Valve Swirl.—The poppet valve has no 
inherent tendency to produce swirl, as has the single- 
sleeve valve. Some swirl can be produced by the use 
of an inlet port, set tangentially to the cylinder axis, 
but this, though a useful ally, is never by itself enough. 
It is necessary, therefore, to use a shroud on the valve 
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air flow needed to change the swirl ratio may also 
alter the scavenge efficiency. 

There is little evidence as to the magnitude of 
viscosity and elasticity effects. The former should, as 
in the four-stroke engine, tend to increase swirl speed 
with increase of engine speed. In the cases of which 
the author has experience the swirl speed is either 
independent of engine speed or shows a slight increase 


or on its seating. 
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fitted with variable swirl control and both having the 
same combustion system, it seems likely that the 
highest swirl obtainable with the shrouded valve 
arrangement is about 50 per cent. to 60 per cent. of that 
obtained in a similar single-sleeve engine without any 
auxiliary swirl-increasing devices. 

Two-Stroke Swirl_—Again ignoring viscosity and 
elasticity, and also other effects which will be discussed 
later, it is clear that the inflow velocity through the 
ports varies as the square root of the scavenge pressure, 
and is independent of engine size and speed. The swirl 
ratio, therefore, varies, (1) directly as the square 
root of the scavenge pressure; (2) inversely as the 
engine speed, and (3) inversely as the linear dimensions. 
Thus, similar engines of different size but with the 
same piston speed will have the same swirl ratio for 
any given scavenge pressure. With an engine-driven 
scavenge blower, either of the displacement or the 
centrifugal type, the scavenge pressure will vary 
roughly, as the square of the engine speed, and the 
swirl ratio will therefore be independent of speed. 
The full scavenge pressure is not developed across the 
scavenge ports since part is employed in expelling gas 
through the exhaust ports. Owing to this, the swirl 
as measured in a motoring test does not bear the same 





isses. Fig. 10 shows test figures with combustion 
chambers of three different diameters, on a sleeve- | 
valve engine in which the swirl could be varied over | 
wide range by variation of inlet -passage arrangements. 
These figures show the enormous effect of diameter | 
reduction and explain why single-jet combustion | 


systems, which need high swirls, generally have | 
ombustion chambers of small diameter. It should be 

ted that the “ cylinder swirl ”’—that is, the swirl 
Which would occur in a cylindrical combustion chamber 

, + 


same diameter as the cylinder—and not the 
swirl” in the actual combustion chamber, is | 
easure of the “ swirl efficacy ” of the induction 
ements. | 


The effect of factors such as the shape 


relationship as in a four-stroke engine to the swirl 


| occurring when firing, for the “ exhaust”’ gas when 


motoring is much denser than when firing. As the 
swirl cannot be measured when firing, and this effect 
assessed directly, indirect estimates must be obtained— 
first, by comparing the scavenge air consumption 
during motoring and firing, and secondly, by comparing 
the motoring swirl requirements of four-cycle and 
two-cycle engines with identical combustion systems. 
Both methods give a value for this difference of about 
15 per cent. to 20 per cent. ; for example, a combustion 
system which, in a four-stroke engine, requires a motor- 
ing swirl ratio of 10, was found ina similar two-stroke 
engine to need a ratio of 8 to 8-5. The matter is, 


however, complicated by the fact that the alterations in 


From the performance characteristics 
1| of poppet-valve and sleeve-valve engines, the latter 





with speed, but in Sass’s experiments the increase is 
very great. 
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in two-cycle engines is gas inertia, both in the scavenge 
and the exhaust systems. This affects the rate of 








scavenge-air flow, and therefore affects the swirl 
also. 

(T'o be continued.) 
THE INTERNATIONAL UNION OF 


POWER PRODUCERS AND DIS- 
TRIBUTORS. 
(Continued from page 246.) 

We continue below our report on some papers 
selected from those read at the Zurich Congress of 
the International Union of Power Producers and 
Distributors, which was held in August. 


TRANSMISSION Lines IN High MountTatnous 
REGIONS. 

A paper dealing in considerable detail with a subject 
on which not a great deal has been published, at any 
rate in this country, was contributed by Monsieur 
Eugéne Blank. This was entitled ‘“‘ The Construction 
and Operation of a High-Tension Transmission Line on 
High Mountains.” The paper dealt with its subject 
as a general problem, but was to some extent illustrated 
by reference to the line over the St. Gothard Pass, 
which connects the system of the Department of Ticino 
to networks in the north of Switzerland. The line is 





Another factor which has to be considered 
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55 km. long, and consists of three copper conductors’ 
each of 230 sq. mm. cross-section, and two steel earth 
wires of 80 sq. mm. cross-section. The conductors 
have a breaking load of 9 tons. The line works at 
150 kV between phases, but the towers are so arranged 
that they can be modified to take a second circuit, or, 
alternatively, they could carry a single 350-kV circuit. 
Che conductors are arranged 9 m. apart in a horizontal 
line. On specially long spans, the conductors are of 
bronze of 230 sq. mm. cross-section, and having a 
breaking load of Il tons. The maximum altitude of 
the line is 2,160 m. (about 7,000 ft.), and the longest 
pan 1,500 m. The line towers weigh 6-5 tons to 
Il tons each, and the anchor towers 12 tons to 21 tons. 
rhe of the Motor type, 75 mm. in 
diameter, and have a breaking load of 10 tons. The 
line will carry an load of 55,000 kW 
\ view of one of the anchor towers on the line is giver 


insulators are 


economical 


in the annexed figure. 

M. Blank stated that where lines had to be designed 
for, and erected in, high altitudes, many problems 
came into play of a different type from those in question, 
lines at low altitude were concerned. Lines in 
gions were subject to dangers partly due to 
conditions and partly to the nature of 
The first included violent gales, 
variations 


whe re 

such r 
it mospheri 
the country crossed. 
over-tensions and lightning strokes, great 
in temperature, and high stresses resulting from snow, 





sleet and hoar-frost. The second class of dangers 
included avalanches, snow drifts, the falling of stones 
und rocks, and the flooding of gorges, which might 

down quantities of debris. Mountain cables 


carry 
used for transporting wood, stone and crops had also 
to be taken into account 

When considering a line over mountains, 
care should be taken.in surveying the route and fixing 
the points of support. The nature of the ground 
should be examined carefully, and specialists such as 
geologists, foresters, botanists, mountain guides, and 
the military authorities should be consulted (experience 
obtained with telegraph lines was frequently very 
useful), metereological records should be carefully 
examined, and when time permitted matters relating to 
sleet and frost effects should be studied over several 
years. It was not always desirable to choose the 
shortest routes with the idea of minimising the number 
of angles, as dangerous places should be avoided as 
much as possible, The least exposed side of a valley 
should be chosen, and it might even be necessary to 
in very bad sections, but 
avoided as far as possible. When 
range of mountains, existing 
passes should be preferred, owing not only to their 
usually lower altitude, but for their facilities for 
transport during construction and maintenance which 
they offered. The natural contours of the land should 
be utilised as much as possible, and where alternative 
routes available, the question of the number 
and height of the supports should considered. 
Salients, ridges and rocky humps should be utilised for 
supports when possible. Lines over mountains involved 
large differences in span and in the level of points of 
support, and economic spans serving a for 
the design of lines in flat country little 
infiuence in mountain regions, 

Some authorities avoided the use of special anchor 
supports much by using somewhat 
stronger structures throughout, assuming that in case 
of the breakage of a conductor, the insulator chains 
would tend to spread the stresses over a row of towers. 
Most constructors preferred, however, to have anchor 
towers, that the stress resulting from a breakage 
was limited to the distance between each pair of 
anchorages, and the displacement of the conductors 
in the case of a sudden fall of sleet from them was, 
moreover, limited to the same section With anchor 
towers, the stringing of the line and the adjustment of 
the sags was facilitated. An anchor tower should be 
placed at alJ angles, and also where there was a very 
long span or a great difference in level between points 
of support. On straight runs they should be placed 
1,200 m. to 2,200 m,. apart. The length of conductor 
which could be made in one piece and the transport 
facilities were factors which might affect this spacing. 
Care must be taken regarding supports in a dip, as a 
conductor in certain ci-cumstances might tend to pull 
upwards and diminish the insulating clearances. 


the greatest 


underground cables 
they should be 


crossing an Important 


use 


were 
be 


basis 


but 


as 


had 


as as possible 


80 


With lines operating above 100 kV, the diameter of 


the conductor depends among other factors, on the 
corona effects, which in turn was influenced by altitude. 
if the diameter was increased from the point of view 
of corona effect, there was generally no fear of excessive 
snow With moderate tensions, how 
ever, where corona troubles not important, 
mechanical factors took first place in the design. The 
question of over-loading by a deposited layer of ice 


or sleet stresses, 


were 


or sleet was important 

swsumed a load of 2 kg 
but laid down that greater loading should be allowed 
Experience in 


per metre run of conductor, 


for under special circumstances 





|} ductors in a wind were 


| but where there are two 


The Swiss Official regulations 
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Switzerland showed that the 2 kg. loading was a fair 
average value from the point of view of security, but 
that much greater loading was possible. In 1922, on 
a line in Italian Switzerland, a load of 8 kg. per metre | 
run, due to wet snow, was found, while a similar load | 
was met with near the Briinig Pass in 1932. A load of 
15 kg. had been found in Spain, one of 20 kg. in France, 
and in Saxony one of 40 kg. It should be noted, 
however, that the weights per metre quoted were | 
sometimes the results of calculation from the diameter 
of the ice cylinders on the lines, although the specific | 
weight of these deposits might vary between 0-05 and 
0-6. There was very little precise information on | 
the subject, and systematic observation was wanted. 
In practice, it was necessary to make allowance for | 
material overloading, and especially to strengthen the 
allow of wider spacing in stretches 
to be feared ; it should be remem- 
conductors of the same span had 
the sags, the moments of inertia, | 


| 


conductor and 
where troubles were 
bered that where the 
irregular ice loading, 
and the periods of 
oscillation differed 
that even a light wind 
might result in an inter 
phase contact. 

In connection with the 


s 


choice of conductor 
material, it should be 
remembered that the 


heavier conductors were 
to wind 





more resistant 
displacement, less sub 
ject to damage during 
erection, and not so sus- 


ceptible to arc damage, 


compared with the 
lighter materials. They 
were also more easily 


dealt with when making 
connections. Owing to 
the danger of upward 
swings when sleet and 
ice dropped off, conduc- 
tors should not be placed 
one above the other ; 
horizontal spacing was 
the best for mountain 
conditions. Experi- 
ence showed that hori- 
zontal swings of con- 
synchronous. With 
only three conductors, 
the horizontal arrange 
ment was convenient, 
circuits, diffi 
were encoun- 
compromise 


r 
culties 
tered, and 
necessary . 


more 


was 

Since transport diffi- 
culties prevented the 
erection of lattice sup- 
ports in one piece, a 
built-up system should 
be used. Narrow base 
supports should have a 
single block as founda 
tions, and wide 
American-type towers four blocks. 


base 


Where the ground 
was irregular, it was easier to make up for differences of 
level of the feet by arranging the steelwork to suit the | 
conditions, rather than by the use of high concrete | 
blocks, but the system required the adoption of several | 
standards of foot construction, necessitating careful pre- | 


liminary work in the drawing office. The elements of the 
towers should be hot galvanised and bolted together ; it | 
| was difficult to employ welding satisfactorily in the field 
|for this work. To prevent frost damage, the active 
part of foundation blocks should be placed 80 cm. 
below the ground surface, surmounted by a smaller 
block around the steel, and finished with a smooth | 
surface, protected by some tar compound. 

In mountain districts, insulators should have a high 
mechanical resistance and a high resistance to electrical | 
perforation. When determining the number and type | 
of insulator, it should be remembered that at high | 
altitude the are over tendency was increased, but that, | 
on the other hand, the insulators kept clean. On the | 
Gothard line, the insulator chains were mechanically | 
tested on site. When there were difficult spans, | 
| especially those with great differences in level, it might | 
be desirable to use bronze conductors, since with large 
diameters troubles had been encountered owing to the 
excessive torsion on outer strands; some 
makers of cables had introduced special arrangements 
to eliminate such stresses. 

When constructing lines in mountain areas, 
| was usually only three months in which work could be 
For much of the | 


stresses 


there | 
| 


carried on under good conditions. 
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year, snow interfered with transport arrangements 
and frost greatly retarded concrete work. A carefully 
made out work programme was indispensable, and 
work should be begun on difficult sections first. The 
Motor-Columbus Company, of Baden, on the Gothard 
line, found that on an average, in a day of 11 hours, 
a group of eight labourers were able to mix and lay 
1 cub. m. of concrete ready for a tower. In a day of 
10 hours, six erectors could put up 1-320 kg. (1-3 tons) 
of steel towerwork placed ready on site. About 275 
man-hours of work were required to hang and adjust 
a kilometre of line. 

The four angle-irons forming the of the 
base of a tower, in cases in which the base was rela 
tively small, might be set in position by a jig and 
concreted-in before the remainder of the tower was 
erected. The same method could not, however, well 
be applied to wide-base towers or to those in which 
the foundations of different legs were at sensibly 
different levels, as in such cases the jig would itself 


corners 





have to take the form of a substantial steel structure’ 
In such cases the tower should form its own jig. The 
corner frames might be erected up to the level of the 
first horizontal member and supported by it. The 
concrete might then be run-in. Alternatively it was 
possible to complete the erection of the tower before 
placing the final concrete, if an adequate system of 
stays was employed, and this system had the advantages 


| that possible erection difficulties owing to incorrect 


setting of the tower legs were eliminated and that the 
erection gang was not delayed waiting for the setting 
of foundations. With this system, however, great 
care should be taken with the guy ropes and stays 
owing to the possibility of heavy gales setting in. 
The hauling up of the conductors in mountain 
regions was best done by a winch driven by an air 
cooled engine and not by hand or horses. For crossing 
deep gorges line-towing rockets might be employed. 
For line maintenance it was absolutely necessary to 
have an organisation which could rapidly locate the 
cause of a trouble. In Switzerland one efficacious 
system was to pay a prize to everyone who notified 
with exactitude and rapidity when anything abnormal 
was seen on the line. Line inspectors should never 
work alone. Maintenance groups should be composed 
of good walkers furnished with alpine equipment and 
also binoculars, powerful search-lamps, photograph 
apparatus and a high-powered telescope with telephoto 
attachments. The power line described was designed 
and constructed by the Motor Columbus Company 


(T'o be continued.) 
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2,560-FT. FALL HYDRO-ELECTRIC 
POWER DEVELOPMENT. 
By Lars JORGENSEN. 
(Concluded from page 611.) 

Tae Milk Ranch Conduit diverts the water from 
Milk Ranch Creek below Three Lakes Dam and 
discharges it into Bucks Creek diversion reservoir, 
8 miles away. Several intermediate diversions are 
made. The conduit consists of welded steel pipe 
23 in. in diameter at the upper end and 36 in. in 
diameter at its lowerend. This pipe is soil-proofed 
with an asphaltum covering and buried in a trench 
below the frost line. Vacuum relief valves are 
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placed at approximately 1,000 ft. intervals. The 
capacity of the conduit is 20 cusecs at the upper end 
and 75 cusecs at the lower end. The hydraulic 
grade varies, but averages 12 ft. per 1,000 ft. 

The Upper Tunnel conveying the Bucks Creek 
water to Grizzly Creek is 5,650 ft. long and has a 
grade of 2-5 ft. per 1,000 ft. It is partly lined 
and partly unlined, depending upon the quality of 
the rock. The cross-sectional area of horse-shoe 
form, for the lined portion is 34 sq. ft. and for 
the unlined portion 50-4 sq. ft. The Lower Tunnel, 
which diverts all the water from the Grizzly Creek 
diversion reservoir, is 9-500 ft. long with a maximum 
head of about 100 ft. at the lower end, and a grade 
of 5-25 ft. per mile. It has a normal capacity of 
270 cusecs. It is nearly all unlined, with a cross- 
sectional area of 64 sq. ft. and is horse-shoe shaped. 
Control gates are provided at the upper end, and 
the lower end is connected with the pressure pipes 
through a surge chamber. 

One riveted steel pipe 80 in. in diameter conducts 


| 








the water from the surge chamber shown in Figs. 13 
to 15 to the lower end of the pressure tunnel, a 
distance of about 120 ft. Here the pipe is split 
and two separate penstocks are carried to two 
generating units in the power house below. A 
cross connection provided with a valve at the power- 
house end makes it possible to utilise both pipes for 
either unit. The upper portion of the penstock 
consists of riveted pipes, each 2-056 ft. long. The 
inside diameter decreases from 54 in. to 42 in. in 
this length, and the wall thickness increases from 
fin. tol}in. For the lower 2,656 ft. the penstock is 
banded pipe manufactured by the Ferrum Company 
in Poland, 36-in. in inside diameter, and varying in 
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thickness from 4§ in. to 1 in., plus the seamless steel 
bands. A view of the lower pipes is given on Fig. 16, 
page 698, and a general view of the penstock during 
construction in Fig. 17. 

The thickness of the pipe wall was calculated from 
Birnie’s formula : 
Inside diameter 


Outside diam. x 





10 (Fibre stress) — 13 (Pressure) 

10 (Fibre stress) + 7 (Pressure) 
For static pressure these pipe lines have a factor of 
safety of about 5. A test piece, about 4 ft. long, 
taken at random, developed the first leak when the 
pressure was 5-28 times the normal. At this stage 
the diameter had permanently increased to about 
40 in. (more between the bands and less under the 
bands.) The water-hammer effect was investigated, 
using Professor Joukovsky’s formula. For in- 
stantaneous closure of the gates in the power house, | 
or in less than 2-4 sec., which is the critical | 
period for the Bucks Creek penstock, the rise in| 
pressure amounts to approximately 1,900 ft. at the | 





power house and to approximately 900 ft. at the 
upper end of the pressure pipe. The total maximum 
| pressure head possible, although not likely to occur, 
|is therefore about 4,460 ft. The wall thickness of 
the pipe is designed for this head, and the material is 
not stressed more than to within 75 per cent. of the 
elastic limit. This criterion determines the design 
for the upper and intermediate portion of the line. 
The economic diameter of the penstock at any point 
has been determined by means of the graphical 
method of H. L. Doolittle referred toin the Novem- 
ber issue, 1924, of Mechanical Pngineering, New York. 
It is taken as a fundamental assumption that the 
most economical is that in which the sum of 
the annual value of the power lost in friction plus the 
annual charges for interest, depreciation, taxes, 
maintenance, &c,, is a minimum. The penstocks 
were erected from a tramway parallel with the lines 
up the hill. A Bailey Pitot type of flow meter 
has been installed in each line. By means of 
electrical connection these meters indicate and 
record the penstock discharge at the power house. 

The surge chamber consists merely of an 
expansion of the lower end of the pressure tunnel to 
a diameter of 14 ft. 6 in. for a length of 100 ft. and a 
vertical shaft 6 ft. 8 in. in diameter connecting with 
an overflow basin nearly 100 ft. higher in height, 
as shown in Figs. 13 to 15. The chamber has a 
volume of 17,000 cub. ft. and its design was made 
according to method outlined in a paper by B. F. 
Jakobsen, entitled “‘ Kerckhoff Surge Tank,” in the 
Am. Soc. of Civil Eng. Transactions for 1922. 

The power-house building has a structural frame 
and reinforced concrete walls and roof. It contains 
two units, each corisisting of a generator having a 
Pelton impulse water wheel, overhung at each end 
of the common shaft. Each wheel is provided 
with 17 buckets, a power needle nozzle and an 
auxiliary relief nozzle. The speed (450 r.p.m.) is con- 
trolled automatically by oil pressure, direct motion 
governors, actuated by a central oil pressure system 
for both units. With a jet of 3} in. diameter In 
each wheel, each unit will develop 34,000 h.p. to 
was, however, soon discovered that due to the ample 
dimensions of the generators and the effective 
method of cooling same, these would safely carry 
30,000 kW each, and consequently the nozzles of the 
water wheels were bored out to allow for a delivery 
of 40,000 h.p. net with one unit running. With 
both units running, the additional drop in the 
pressure tunnel and penstocks brings the total output 
to about 56,000 kW. The two generators, con- 
structed by the General Electric Company, are of the 
revolving-field type, 3-phase, 60-cycle, and 11,000 
volts, 450 r.p.m. The field is excited by separate 
exciter units. Each of the two exciters is of 300 kW 
capacity at 220 volts, and each is connected to a 
| water wheel (450 h.p.) at one end and to an induc- 
tion motor at the other end of the shaft, all mounted 
on a common bedplate. The Ventilation system of 
the main generators includes the use of air washers. 
Each of the latter will wash, humidify and cool 
60,000 cub. ft. of air per minute by means of a 
spray. 

Each generating unit with its bank of trans- 
formers is generally operated as a unit on a separate 
outgoing line, but sufficient "buses and switches are 
provided to allow for interchange and parallel 
operation. Sufficient overload relays and reverse 
power relays are provided to allow for cutting out 
automatically any defective section of the system. 
The plant feeds into the system of the Pacific Gas 
and Electric Company. At present the outgoing 
voltage is 165,000, but everything has been designed 
and constructed to allow for a transmission voltage 
of 240,000 volts later. This voltage will be used 
when additional power is connected to the same 
transmission line. 


Besides the ordinary switches and instruments, 
the switchboard provides reservoir water level 
indicators, and indicators showing the position 
of all the main valves on the system furnished 
with control switches. The needle valves at 
the downstream face of the rock-fill dam are 
operated from the power-house switchboard, and 
10 positions from closed to open are indicated. 
The butterfly valves are also remotely operated to 
open or closed position. Electric interlocks prevent 
the opening of a butterfly valve until its by-pass 
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valve has been opened. ‘The trash rakes at the 
reservoirs, although provided with motors are not 
remotely operated. All 11,000 volt wiring, ‘bus 
bars and switches are installed in cells and com- 
partments in the power house, and all high-voltage 
wiring and apparatus is installed outdoors. 


A short time after the plant was put in operation, | 


efficiency tests were made on the units, using the 
Allen salt-velocity method. A stretch of 
1,046 ft. long was chosen for the test. Two pairs of 
standard salt-velocity electrodes extending across 
the pipe were placed in position and connected to a 
recording ammeter, which indicated the passage 
of the salt solution at the lower end of the test 
section. The salt solution was introduced at the 
upper end by means of a quick-acting valve in the 
supply pipe from the brine tank outside the pen- 
stock. When the velocity of the water in the pen- 
stock had been found in this way, the volume of 
water flowing per second was easily calculated 
from the diameter and the length of the pipe. The 
test load was read directly on the switchboard 
instruments and the efficiency of the units calcu- 
lated. It was found that a }-in. diameter jet on 
each wheel would generate 4,930 brake horse-power 
at 71-4 per cent. efficiency, the net effective head 
being 2,535 ft. A 1-in, diameter jet on each wheel 
of one generator gene-ated 10,780 brake horse- 
power at 80-2 per cent. efficiency, the net effective 
head being 2,525 ft. A 14-in. diameter jet on each 
wheel was found to generate 16,280 brake horse-power 
at 83-2 per cent. efficiency, the net effective head 
being 2,503 ft., and a 3}-in. diameter jet on each 
wheel to generate 33,730 brake horse-power at 
84-4 per cent. efficiency, the net effective head 
being 2,385 ft. The Pitot type of flow meter in the 
penstocks was rated at the same time «s these tests 
were made. It was believed at the time that the 
discharge measurements were within one-half of 
1 per cent. of true value. The Bucks Creek Power 
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, Plant was built by the Feather River Power Com- 
pany. It was financed on the strength of a contract 
with an existing power company. The annual 
output was estimated to average 204,000,000kW-hr. 
Later the property was bought by the Pacific Gas 
and Electric Company and is now part of that 
company’s system. The cost of the development 
was approximately $9,000,000. The writer was 
chief engineer for the design and construction of the 
plant. 








FATIGUE IN STRUCTURAL STEEL. 


By Proressor B. P. Haion. 


In this article it is proposed to give a brief 
description of two series of fatigue tests recently 
| carried out in the Engineering Laboratory of the 

Royal Naval College, Greenwich, to investigate 
fatigue cracking in two typical structural steels 
differing widely in ultimate tensile strength. 
Whereas the one was a mild steel of 28-ton to 30-ton 
strength, the second was a 40-ton Chromador steel. 
| The tests may be of greater interest on account of 
| the wide range of conditions studied. Alternating 
stresses were associated with steady stresses acting 
| as tension in some instances or as compression in 
| others; and the combined loads were varied so far 
| that in a number of instances plastic yield occurred 
before the pieces eventually cracked by fatigue. 

The testing machine used is illustrated in Fig. I. 
It is of the electro-magnetic type and of a large size 
capable of applying pulsating loads up to a m .ximum 
of 10 tons with a range of variation of 6 tons. 








| The frequency of loading is 3,000 cycles per minute, 
| corresponding to over four million cyck.s per working 
|day of twenty-four hours. In spite of the high 
frequency and hirge size, the machine communicates 
| no perceptible vibration to the light floor on which it 

stands without any special concrete foundation ; 


its feet are supported on four springs. In all, over | 
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sixty tests were carried out on the two steels, and 
it is believed that the results afford reliable guidance 
for engineers engaged in widely different fields of 
practice. 

In the great majority of steel structures the 
danger of fitigue cracking is slight or non-existent, 
as the working stresses arise chiefly from dead-loads 
and vary only occasionally within moderate limits. 
In such circumstances the tensile test, and pirticu- 
lirly the tensile “‘ lower”’ yield point (discussed in a 
British Associa‘ion paper by the writer, reproduced 
in ENGINEERING, pages 461 and 544 ante), affords a 
reliible and convenient basis for the comparison 
of different steels; and working stresses can be 
specified according to the yield-point with due 
regard to el.stic deflections. 

Even in the case of bridges, so far as the writer 
is aware, no instance of f.ilure of a main member 
has ever been caused by repeated variation of 
primary stresses. The danger that is occa- 
sionally encountered, although usually avoided 
with complete success, is that cracks develop in 
particular parts subject to abnormal local vibration, 
or to more moderate vibration in combination with 
severe “‘secondary”’ stresses. Such local actions 
gener. lly arise in parts that are recognisably faulty 
in design, and one of the characteristics of good 
design is doubtless the avoidance of such circum- 
stances ; but as these are often difficult to avoid 
even when foreseen, and may be hard to recognise 
even after a structure is completed and subjected to 
live loads, it is definitely desirable that the steels 
used should not be unduly susceptible to fatigue 
cracking under such abnorm.] conditions. In this 
respect mild steel has long been reg .rded as the 
most reliable of structur.J metals avi.il.ble ; and it 
is then fore of speci:l interest to m ke a close 
comp.irison between the results obtained in milder 
and stronger steels. The severe steady stresses 
employed in the tests, in combination with 
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ELECTRO-MAGNETIC FATIGUE-TESTING MACHINE. 











| the middles of two 1-in. plates. The direction of 

| application of stress corresponds to the direction of 
rolling. No heat treatment was given, and it is 
believed that the figures obtained are fairly repre- 

| sentative of the steels in the “‘ as rolled ” condition, 

































































Fie. 1. 


alternating stresses, may be regarded as equivalent, 
under laboratory conditions, to severe secondary 
stresses in combination with abnormal vibration. | 

The tests were carried out with extreme care | 
under the supervision of a colleague, Mr. T. S. 
Xobertson, M.Sc., and the stress values applied 
in each test were measured by means of a special 
but simple design of weigh-bar in series with the 
test-piece. This instrument is shown in Fig. 2, 
which serves to explain an important precaution, 
observed at the outset of each test, to ensure 
accuracy. In order that the measured stresses 
may be reliable, it is essential that the test-piece 
shall be free from bending or twist which would not 
be indicated by the weigh-bar. To ensure this, the 
piece is screwed first into the measuring box con- 
taining the weigh-bar and then into the upper 
head of the testing machine. The view shows the 
assembly at this instant, while the lower flange of 
the measuring box is still unattached to the lower 
head of the testing machine. The final stage in 


Taste I.—Analysis of Steels Tested. 





| | 
Cast | Car- | | 

















Sample. | No. | bon Mn. 8. P. | Cr. | Cu. | Si. 
|| 
l Fe l 
Mild steel. .| 2,216 | 0-195] 0-53 |0-049/0-038 | — |o-032 
Chromador | 2,089 0-26 | 0-74 0-035/0 -024| 0-93/0-31/0-11 
| | | | 
Mild | Chroma- | 
Steel. | dor. Ratio. 
— a 
Yield-point, tons per sq. in. | 25-6 | 
Ultimate tensile, tons per | | 
*q. In. es oe | 29-0 | 42-4 1-46 
Elongation on 8 in. . -.-| 20 | 20-0 | — 


| 





making the connection consists in screwing up three 
bolts through distance-pieces that are carefully 
checked as gauges between the flanges that are to 
be connected. 

Consideration was given to the type of test-piece 
that should be used to give results of practical and 
Scientific value. Instead of using pieces that would 
































‘except that they lack the rolled skin which, in 
| 1-in. plates, may be slightly stronger than the inner 
part that was actually tested. 
Analyses and tensile tests carried out at the 
| makers’ works gave results as shown in Table I. 
Taste III.—Results of Fatigue Tests on Mild-Steel 
Test-pieces. 
Mark. | 8 | a s+a. | s-a N 
| M2 0 11-9 11:9 |—11-9 3-648 
| M2 1-84 11:35 | 13-19 |— 9-41 | 26-168 U 
iDM3 ..| 0 8-12 | 8-12 |— 8-12 | 12-568 U 
|D.M.3a ..| 0 9:06 | 9-06 |— 9-06 1-328 
|D.M4 ..| 0 8-67 | 8-67 |— 8-67 | 12-920 U 
|D.M.4a ..] 0 9-06 | 9-06 |— 9-06 |+ 4-320 U 
|DM5 ..| 0 9-06 | 9-06 |— 9-06 | 3-045 
| M6 ..|—1-84 12-1 10-26 |— 13-94 | 0-896 
| M7 ..J—1-84 11-35 9-51 |— 13-19 | 16-576 U 
D.M.9 ..| 4-42 9:95 | 14-37 |— 5-53 0-242 
D.M.10 ..| 4-42 8-85 | 13-37 |— 4-43 0-912 
D.M.11 ..| 4-42 8-29 | 12-71 |— 3-87 1-272 
D.M.13 ..| 4:42 7-74 | 12-16 |—~ 3-32 1-928 
D.M.12 ..| 4-42 7-19 | 11-61 |— 2-67 | 21-072 U 
D.M.14 ..] 8-84 6-08 | 14-92 |+ 2-7@ | 12-684 U 
D.M.144 8-84 7-74 | 16-58 1-1 |+0-219 
D.M.15 8-84 6-63 | 15-47 2-21 | 13-341 
D.M.16 ..|— 4-42 10°5 6-08 14-92 1-093 
D.M.18 ..|— 4-42 9:95 | 5-53 |— 14-37 2-600 
| D.M.19 ..|— 4-42 9:40 | 4-98 |— 13-82 | 16-632 I 
| D.M.20 0 6-08 6-08 |— 6-08 | 16-592 L 
| M21 6-0 11-0 17-0 |— 5-0 0-579 
| M22 6-0 10-5 16-5 4-5 2-776 
| M.23 6-0 10-0 16-0 |— 4-0 11-891 U 
| M24 4-0 11-5 | 15-5 |— 7-5 0-256 
|. M.25 8-0 8-5 | 16-5 0-5 | 12-504 [ 
M.26 9-0 9-0 18-0 Zero 11-608 U 
M.27 9°5 9-5 19-0 Zero 13-117 U 
| M.28 10-0 10-0 20-0 Zero 3-208 
D.M.29 ..| 13-26 5-52 | 18-78 7:74 12-12 U 
D.M.29a | 13-26 6-66 | 19-92 6-60 1-264 
TABLE IV.—Results of Fatigue Tests on Chromador Steel 
| Test-pieces. 
| Mark. | 8 | a s+a @—4a4. N. 
| 
a ba | cl 0 18-0 18-0 |—18-0 0-450 
Fic. 2. C.2 0 15-0 15-0 |— 15-0 16-768 U 
| G3 0 16-0 16-0 |— 16-0 12-352 U 
’ | C4 0 17-0 17-0 17-0 12-950 U 
show a portion at least of the black rolled surface,| C.4a 0 17-0 | 17-0 |—17-0 |+ 0-834 
the pieces were turned with smooth surfaces finished | D-0:> | 8 ORs iowa} Sa 
in the standard manner that is customary for fatigue | D.c.6 0 11-05 | 11-05 |— 11-05 5-024 
tests. The possible weaknesses that may be induced| (7, --|+ 8°18 ert ae ifs oo 
by a black surface with blemishes were thereby/|pD.C.9 ..| 8-84 | 9-95 | 18-79 |— 1-11 | 12-712 U 
eliminated so that optimum results might be| D010 --| ,8:58 | 11:08 | lo” . 3) S38 
obtained for comparison with other standard fatigue | D.C.12 ..| 13-26 | 8-84 | 22-10 |+ 4-42 | 2-250 
: . sper ae" D.C.18 ..| 15-47 7:18 | 22-65 |4+ 8-29 | 12-688 LU 
tests. As this procedure wholly eliminates the effect | DC13A 15-47 8-84 | 24-31 |4+ 6-63 3-146 
of slight discontinuities of section, such as may|p.C.14 ..| 17-68 | 7-18 | 24-86 |+ 10-50 | 1-224 
7 : ; : C.15 4-0 17-0 | 21-0 |—13-0 0-259 
affect the strength in an important degree in} C16 |— 4-0 17.0 13-0 |~21.0 0.160 
practice, other pieces, after being prepared in| ©.17 — 40 | 16-0 12:0 |—20-0 18-036 | 
: ad Sa D.C.18 ..| 17-68 | 6-08 | 23-76 |4 11-60 | 12-936 I 
precisely the same manner, were drilled with a| ycig,''| 19.89 | 6.08 | 95.97 |4 13.81 3-240 
small hole through the mid-section to act as a| ©.19 20-0 3:5 23-5 |+ 16-5 11-504 U 
€.20 8-0 15-0 | 23-0 |— 7-0 0-328 I 
. €.21 8-0 14-5 | 22-5 |— 6-5 0-416 
Tasie II.—Tensile Tests on Mild and Chromador Steels. 623 8-0 14-0 22-0 oe 4-207 
— ~ —_—_————| C24 12-0 11-0 | 23-0 1-0 17-032 U 
| . C25 ..J/— 8-0 15-0 7-0 23-0 17-418 U 
Mild | Chrome- | Ratio. | D.C.26 ..|— 8-84 | 11-05 | 2-21 |— 19-89 | 11-255° 
, es eT | 0.27 + 11-0 12-0 23-0 |— 1-0 11-722 U 
a a ee SS a + 12-0 13-0 25:0 |— 1-0 3-940 Ut 
Y l C.29 + 12-0 13-5 25-5 1-5 13-272 U 
*“ Lower” yield-point, tons | | C.30 ../+ 14-0 14-0 28-0 Zero 2-024 
per sq. in. ; 15-7 | 24-0 | 1-58 C.31 ..)+ 16-0 13-5 | 20-5 |+ 2-5 1-616 
Ultimate tensile strength, C.382 ../+ 13-5 13°5 27-0 Zero 19-464 U 
tons per sq. in. | 26-6 41:0 | 1-54 
percent. .. dé 63-5 66-7 | * Breaking. t Broke in screw. 
Distributed elongation 0-267 L 0-140 L | 


Elongation at neck .. .| 0-644 D 0-670 D | 

Elongation on 8 diameters, 
percent. .. es ee 

Elongation on 4 diameters, | 
per cent. ; eel 


| Before starting fatigue tests, further tensile tests 
22-4 | were made to study the yield-point in detail, par- 
| ticularly to find the “lower” yield-point—defined 
as the stress at which plastic strain continues to 
spread gradually along the test-piece after the beam 
standard form of “ stress-raiser.” All the test- | has dropped at a somewhat higher load. These 
pieces were 10 in. in length with screwed ends 1 in. | tests were made at a constant and very slow rate of 
diameter. The cylindrical mid-lengths were 0-42 in. | extension (0-01 in. per minute), and on that account 
in diameter and 2 in. long. In the drilled pieces the | indicate values somewhat lower than were obtained 
holes were 0-031 in. indiameter. Inthe accompany-|in the standard faster tests carried out at the 
ing Tables, the tabulated stresses are reckoned on the | makers’ works. The results are given in Table IT. 
residual cross-section in the case of the drilled pieces. | The lower yield-point values determined in this 
The two steels selected for the comparison were, | manner are considered particularly serviceable as a 
first, a typical 29-ton mild steel of high quality | basis of design, and are plotted later in a diagram 
showing excellent ductility, and secondly, a typical | illustrating the fatigue results. It has to be noted, 
sample of Chromador of 42 tons ultimate strength. however, that the values depend in some degree on 
The samples were kindly supplied ‘by Messrs. | the rate of extension adopted, and might have been 
Dorman, Long and Company, Limited, which firm | about 0-2 ton per square inch lower still if the rate 
observed all necessary precautions to ensure that | of extension had been further reduced to some 
the results might be comparable from test to test. | exceedingly slow value. The tensile values might 
The pieces were cut from a relatively small area in| have been somewhat higher if these tests had been 
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made on samples with the rolled skin intact, as in 
the tests carried out at the makers’ works; the 
pieces used in these tests were of the same diameter 
as were used in the fatigue tests. 

The results of the many fatigue tests are given in 
detailin Tables III and IV. In the first column, the 
letter D prefixed before the number of the test- 
piece indicates that this piece was drilled in the 
manner already described. The next four columns 
give the stresses in tons per square inch. Columns 
sand a give respectively the steady and alternating- 
component stresses imposed on the piece during the 
continuance of the test. Columns (s+ a) and 
(¢ — a) give respectively the maximum and the 
minimum stresses reached at the top and at the 
bottom of each cycle. The symbols + and — are 
used to represent tension and compression respec- 
tively. In the final column, marked N, the number 
of cycles imposed during the course of the test is 
stated in millions, and the symbol U is added when 
the piece remained unbroken. 

In Figs. 3 and 4 these same results are presented 





A third zone, above the upper fatigue graph but 
below the 45-deg. lines corresponding to the lower 
yield-point, includes stress cycles that will cause 
fatigue even in smooth pieces, and will do so 
without causing plastic strain. A fourth zone lies 
below the upper fatigue graph but above the 45-deg. 
line corresponding to plastic yield in tension, and 
this zone includes cycles that will produce plastic 
elongation, but will not cause fatigue in smooth 
pieces. 

A comparison of the two diagrams, Figs. 3 and 4, 
for the mild steel and for the Chromador, respectively, 
shows that the general run of the graphs are very 
similar. The two diagrams are drawn to the same 
scale, but if the scales had been adjusted to corre- 
spond to the greater strength of the Chromador 
steel the two would have been nearly identical in 
appearance. In other words, the two steels behave 
throughout the series of tests in nearly the same 
manner except that the Chromador steel is in 





almost every respect stronger in one and the same 
fixed ratio—approximately 1-50: 1. 





in the simplest possible manner by plotting the 


One method of making a direct comparison in 


| 


the course of fatigue tests, is that Luders lines are 
not as common as in simple tensile tests. If the 
stress is quickly raised to a high value, Luders lines 
may be produced in pulsating- as in steady-stress 
tests; but if plastic strain occurs only gradually 
under a maximum stress that only approaches or 
just reaches the lower yield-point, it is more 
uniformly distributed and Luders lines are not then 
apparent. For short periods, stresses much in 
excess of the “lower” yield-point can be applied 
without starting yield in pulsating-load tests, as 
likewise in tensile tests on pieces that are loaded 
axially with corresponding care. 

In the brief Table (VI) that follows, values are given 
for the semi-ranges of alternating stress (a) required 
in combination with different steady stresses (s) to 
reach the endurance limit. For greater conve- 
nience, the values obtained by interpolation are 
given for steady stresses in round numbers. 

It is notable that throughout the comparison 
except in the last few values, the ratio between the 
corresponding ranges for Chromador and mild steel 
remains nearly constant about 1-45 to 1-50: 1, which 
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values of the alternating-component stress (a) on @ | numerical form, com- 
base representing the steady-component stress (8). | monly used on the Con- —— 4 
Thus, each point marked in the diagram represents |tinent, where fatigue 
a single test under a particular combination of | testing is often done | 
stresses. The result of the test is represented by | with loads that pulsate | 
means of arrows, according to a convention as| between zero and a a > Fe @ 


follows: A double arrow, pointing downwards, 
indicates that the piece broke with endurance less 
than one million cycles ; a single arrow in the same 
direction indicates that the endurance was less than 
five million cycles although greater than one million ; 
a dot indicates that the combination of stresses used 
in the test must have been very near to the endurance 
limit, the endurance being over five million cycles, 
although the piece eventually broke; an arrow 
pointing upwards indicates that the test-piece 
remained unbroken although the test was continued 
beyond ten million cycles. Graphs have been lined 
in between the arrows pointing in opposite direc- 
tions, and these graphs serve to mark the limits of 
“safe” loading. 

In addition to these graphs, lines have been 
drawn at 45 deg. through the origin to mark the 
limits of pulsating and reversing loads, s = a; 
thus, any point on the 45-deg. line s = a represents 
a cycle of loading in which the stress falls to zero 
but does not reverse in direction. 

In addition, two other lines at 45 deg. have been 
drawn to show the limits for cycles in which the 
maximum stress (s + a) reaches but does not exceed 
the “ lower” yield-point of the steel, 15-7 tons and 
24 tons per square inch in the two steels under 
comparison. 

The graphs obtained in this manner divide the 
area of the diagram intc four distinct zones, viz., first 
an inner zone that includes all points representing 
stress cycles that can be imposed without causing 
fatigue, even in pieces subject to the harmful effect 
of the drilled hole acting as a “ stress-raiser " ; 
this first zone is bounded chiefly by the lower 
fatigue curve, but its sides extend to the lines at 
45 deg. at which plastic strain occurs before fatigue 
can lead to the formation of a crack. A second 
zone, between the two fatigue graphs, includes all 
combinations of stress that are safe in smooth pieces 


although certain to lead to fatigue in drilled pieces. ' 


given maximum with- 
out reversing in direc- 
tion, is to judge by the range of ‘stress that can 
be imposed in this manner without eventually 
resulting in fracture. This range, which might 
well be known as the “ pulsating fatigue range,” is 
known in Germany as Deu, “‘ Ursprungdauerzugfe- 
stigkeit,”’ signifying initial tensile fatigue strength. 
The values indicated in the present tests are as 
follows :— 


Taste V.—Pulsating Fatigue Tests without Reversal. 
ae 








Mild Steel. | Chromador.| Ratio. 
Undrilled pieces 19-5 27-5 | 1-41 
Drilled pieces 13-5 


19-75 | 1-46 
| 


It is notable that the values given for the undrilled 
pieces exceed the tensile yield points of the steels. 
In the tests carried out with these cycles, or with 
others reaching maximum stresses greater than the 
yield-point, plastic yield was, in fact, observed in 
the earlier stages of the test, and care had to be 
exercised during the test to take up this elongation 
by means of the hand wheel provided on the machine, 
to keep the armature floating between the pole- 
faces of the magnets. When the test-piece was 
thus hardened by plastic strain in the early stage of 
the test it continued for long to stand the great 
range of stress without further extension, but 
eventually cracked by fatigue if—but only if—the 
range exceeded a definite limit as indicated. Like- 
wise in the drilled pieces, when these were tested 
under heavy maximum stresses, a little plastic 
straining was observed to occur in the immediate 
vicinity of the holes ; but as the stresses calculated 
on the net cross-section seldom attained the yield- 





| point of the steel, the plastic strain did not usually 
spread far from the drilled holes. 
A notable feature of plastic strain, as it occurs in 
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s in Tons per Sq.Iin 





16 20 
“ENGINEERING” 


corresponds approximately to the ratio between the 
tensile tests. Thus the general similarity illustrated 
by the graphical comparison in Figs. 3 and 4 is 
reflected in the above summaries. 

Turning to the practical application of the results, 
several important points deserve recognition before 
any further comparison is attempted. The great 
numbers of millions of cycles recorded in the Tables 


Taste VI.—Test under Steady Load Combined with 
Pulsating Load. 


a for Mild 


_—- 
a for 








Value of . Steel. Chromador. Ratio. 
Undrilled test-pieces : 
Tons per sq. in.| 
_.. 9-75 | 13-7 1-41 
8 10-0 14-5 1-45, 
6 10-3 | 15-5 1-50 
4 11-2 | 16-4 | 1-46 
0 11-7 17-2 | 1-47 
2 11-6 17-0 1-46 
4 | 16-5 | _ 
8 | 15-5 | 
| | | 
| Drilled test-pieces : | 
| | 
16 I" 7-5 - 
12 | 6-0 9-0 | 1-50 
ob 6-5 10-1 1-55 
4 7°7 10-6 1-38 
ia 8-8 10-8 1-23 
j}—4 9-6 | 10-9 | 1-14 
-8 | | 11-0 | - 





may be liable to inspire a false impression of 
assurance that the dangers of fatigue are remote ; 
but it should be borne in mind that these long tests 
were carried out only in order that the limiting 
conditions for fatigue might be ascertained more 
precisely than if shorter endurances had been 
_accepted as a sufficient, although only approximate, 
indication. Ifthe endurance limits had been quoted 
on a one-million basis instead of ten millions, the 
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general run of the several graphs would have been 
similar and only slightly higher. 
exceed fatigue-limit values in the hope that th 
number of cycles required to cause fracture will 
not be reached in ordinary service is a policy that 
can be recommended only in special circumstances 


for example, when wire ropes are inspected at W, and W, the width of the channel, and V, and V, determined by differentiating the term 
regular intervals or replaced after specified numbers the velocity of the water upstream of and at the | 


e employ for recording and integrating the flow, we | 
may, perhaps, explain the theory of the meter, although 
this is quite simple, depending merely on an application 
of Bernoulli’s theorem. With reference to the diagrams, 
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| Before describing, as we propose to do, some recent iw (1 — x)a 
Deliberately to | installations by Messrs. Kent and the methods they = 0H,' Ww, V29 > =r (1) 


| For free flow the ratio z is a constant and the flow 
|is independent of the downstream depth provided 
| this is below a certain critical value. The flow is also 


Figs. 1 and 2, let H, and H, be the depth of water, | ® maximum, and the value of # for free flow can be 


(l—2z)2. 
——_——. in 
E* — 2 


of loadings. When vibration occurs in a bridge, | throat, respectively. Then, from Bernoulli’s theorem, | equation (1) and equating to zero. When E is large, 


the numbers of cycles endured may bear only a 
distant relation to the number of trains passing. 

Again, the high siresses recorded in the tests, 
particularly on the undrilled pieces, are, perhaps, 
liable to give a false impression of security because 
they greatly exceed the nominal working stresses 
commonly allowed in practice. It is not suggested 
that the endurance limits now quoted should be 
used in conjunction with factors of safety to settle 
new limits for working values to be allowed as 
primary stresses in structures. Such a policy, 
if it gave results at all different from current 
practice, would probably be misleading, as the 
failure of main members by fatigue is practically 
unknown in experience. 

The value of the present comparison, in so far as 
it bears on structural practice, lies in the comparison 
of the two steels in their capacity to resist abnormal 
conditions of loading that can hardly be specified 
in detail or calculated but can be foreseen as possi- 
bilities, particularly the combination of vibration 
with severe secondary stress. The comparison shows 
that the Chromador steel is in all circumstances 
stronger than the mild steel, and that the ratio 
1-45 to 1-50 : 1 applies equally well for the tensile 
results and for the alternating, when the steady 
stress is small or when it acts in tension. When the 
steady Stress acts as compression the ratio is not 
quite as high,’but both steels are then stronger and 
less liable to cracking. In view of these results, it 
appears that the yield points can be used as bases 
of design with confidence, or the ultimate tensile 
strengths with appropriately higher factors of 
safety, as in current practice. 








THE VENTURI-FLUME METER. 


ALTHOUGH the Venturi meter has long been used for 
measuring the flow of fluids in pipes, it is only com- 
paratively recently that the same principle has been 
employed for measuring the flow of water, sewage, and 
other liquids in open channels in connection with water 
supply, irrigation, sewage disposal, and other civil- 
engineering works. Generally some form of weir or 
submerged orifice has been employed for measuring the 
flow in open channels, or the flow has been calculated 
by more or less approximate methods based on a 
knowledge of the slope, wetted perimeter, and cross- 
sectional area of the channel. The former methods 
suffer from the drawback that they nearly always 
involve a considerable loss of head because of the small 
recovery through an orifice and the need for obtaining 
a clear fall in the case of a weir, and the latter involve 
a number of uncertainties. These drawbacks can be 
avoided and an accurate measurement of the flow 
obtained by means of the Venturi-flume meter | 
in the development of which a notable part has 
been played by Messrs. George Kent, Limited, 
Biscot-road Works, Luton, For this method of 
measurement the cross-section of the channel is 
restricted to form a throat, the channel walls being 
made convergent upstream and divergent downstream 
of the throat. The form of the channel at the Venturi- 
flume meter is thus similar in plan to a section of an 
ordinary closed Venturi meter, but it must be under- 
stood that in the former the walls are vertical and the 
channel is open to the atmosphere at the top. As will 
appear later, the design of the meter differs somewhat 
according to the conditions to be met, but in all cases 
the flow is measured in terms of the difference in head 
at the throat and at a point upstream of it or at the 
latter point only. One of the advantages claimed for 
this method of flow measurement is that the loss of 
head is very small, since the operating head is obtained 
from the fall in hydraulic gradient due to the higher 
velocity at the throat, and this is nearly all recovered 
as the velocity decreases in the divergent portion of 
the channel downstream of the throat. Other advan- 
tages, in addition to the accuracy of measurement 
already mentioned, are that the Venturi flume can be 
easily installed with the minimum of expense, the 
measurements are unaffected by solids in suspension 
or by the velocity of approach, as is the case with | 
weirs, and the flat bottom and clear passage through 
the meter offer no obstruction to the flow and do not 
permit the collection of foreign matter. 
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RECORDER FOR FREE-DISCHARGE 
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Fig. 3. 


Also, if Q is the rate of flow in cusecs, Q = H, V, W, 
H, V. Wg, so that 

2 mony a es - 

29 (H, — H,) = (i. w,) C w,) 


.Q? [Ss W,) — (BH, W,) 
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whence 


Q= H,W, V 29 (A, Hada) (H,W,)? — (HW, 
Hy Wy v 29 (Hy — Hy) 
H, W, \? 
A, W,) 7 


we H : : 
or, putting ay = E and rt = 2a, and introducing a 
a 1 
coefficient of discharge, 2, we have 
g = OH, W,V290 = =) 


VAL ee 


| i.e., greater than 3, the free discharge value of z is 
| approximately equal to % and the value of E? — z* is 
| practically equal to E*, Equation (1) then becomes 


0-385 * heey 
Q= = 2H, W, V29 


=9°3852 V2gW,H' .. . (2) 
For “‘drowned” conditions, equation (1) may be 
| written in the form 


OHeW, VigV Os) 





VE? — 22 
i Hy W, EB V29 (H, — Hy) 
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_ 2 Hy W, V29(H — H,) 
a 
I= 
E? 


In this case 1 — = may be taken as constant 


| for large values of E (exceeding 3), and then 


Q = 2k W, HH, VA, — A, ee ee 
| where 


ene: 

. a 
| l— 
| An interesting feature of the Venturi flume is the 
formation of a standing wave on the downstream side 
when the flow is free. A standing wave, it may be 
| noted, is formed in any rectangular channel when the 
| velocity of flow decreases from a velocity greater than 
|g H to a velocity less than this value, H being the 
| depth of the water at the point where the velocity is 
|measured. The critical velocity V= ./gH is 
| reached at the throat of the Venturi flume, and as the 
| channel diverges from the throat the water may follow 
| either of two types of flow. With a free discharge the 
| water surface will continue to fall after the throat and 
| the velocity will increase above the critical. If the 
| velocity of the water in the channel downstream is less 
| than the critical, at the point where the pressure plus 
|the momentum of the stream of water issuing from 
|the throat becomes equal to the pressure plus the 
momentum of the water in the downstream channel, a 
standing wave will be formed, as is well shown in Fig. 8, 
}on Plate XLVI. Anincrease in the depth will cause the 
| standing wave to travel towards the throat, the height 
of the wave decreasing until it reaches the throat, 
| when the wave disappears and the flow becomes 
|‘ drowned.” It has been found that as long as there 
| is a standing wave on the downstream side of a Venturi 
| flume the rate of flow is independent. of the down- 
| stream conditions and is proportional to H,?, as shown 
| in equation (2). As soon, however, as the flow becomes 
|‘* drowned” any alteration in the downstream level 
| will cause both the throat and the upstream levels to 
alter, and it is necessary, therefore, to measure both 
| H, and H, to determine the flow which is proportional 
to H,,/ H, — Hy, as shown in equation (3). Two 
types of recorders are therefore necessary, one to meet 
the condition of constant free discharge, and the other 
to meet that of discharge which may be either free or 
drowned, according to the rate of flow, and of constant 
drowned discharge. We shall describe later the recorders 
designed by Messrs. Kent to meet these conditions. 

With regard to the construction of Venturi flumes, 
it will be clear that the most suitable material is 
concrete. The shape of the flume has been decided as 
the result of experiment, the object of the special 
| contours employed being to ensure a constant discharge 
coefficient at all rates of flow with the minimum loss of 
head. Obviously, the face of the concrete must be 
made as smooth as possible, and it is also desirable that 
the base of the flume should be exactly level. As the 
controlling section is the throat, it is usual to construct 
this of cast-iron faced with Staybrite, or other non- 
rusting material, to ensure that the width will remain 
constant in service. The throat plates are mounted on a 
cast-iron base plate which is embedded in the bottom 
of the channel, and a cast-iron plate faced with Stay- 
brite is also provided at the point where the upstream 
depth is measured. The water level from this point 
is transmitted to a float chamber, and if the discharge 
is drowned, a second connection is provided in the 
throat. For sewage, or water’ containing a large 
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amount of silt, a settling chamber is provided in the 
connection between the channel and the float chamber. 
The settling chamber requires to be cleaned out 
periodically, although automatic flushing with clean 
water can be arranged for to render this unnecessary. 

A recent development in design is the provision of 
Venturi flumes with semicircular bottoms, rectangular 
flumes having certain disadvantages when used for the 
measurement of flow in sewers or circular pipes not 
running at full bore. The drop in velocity due to the 
flow of the liquid from the pipe line into a rectangular 
channel causes solids to be deposited upstream of the 
Venturi flume. .This drop in velocity is unavoidable, 
as the rectangular channel in which the Venturi flume 
is constructed must open out laterally with respect to 
the pipe line. Moreover, to obtain the steady flow 
consistent with accurate measurement, the rectangular 
channel must be carried some distance upstream of the 
pressure connection. In the semicircular Venturi 
flume the width upstream is made equal to the diameter 
of the pipe, the radius of the semicircular bottom being 
equal to that of the pipe. There is thus no fall in 
velocity as the liquid enters the Venturi flume, and at 
the same time the space required and the cost of 
construction are both reduced. As with the rectangular 
Venturi flume, a cast-iron plate faced with Staybrite 
is used for the throat, but when dealing with sewage, 
a slot is used to make the connection between the 
channel and the float chamber instead of a pressure 
pipe. The theory of the Venturi flume with a semi- 
circular bottom is generally similar to that of the 
rectangular flume explained above, but allowance must, 
of course, be made for the fact that the bottom is 
rounded in calibrating the recorder. 

A typical arrangement of a semicircular Venturi 
flume in a manhole is illustrated in Figs. 4, 5 and 6, on 
Plate XLVI. In this case the flume is made entirely 
of cast-iron, the throat being lined with Staybrite, 
as indicated in Fig. 6. The downstream section, it 
will be seen, is very short, the recovery of head being 
of no importance here, since the discharge passes into 
« back drop. The maximum flow is 10 cusecs with an 
upstream head of 22 in., but measurements can be 
made down to a flow of about 0-3 cusec. One of the 
recorders, illustrated in Figs. 3 and 11, described below, 
is mounted directly over the float pit, which is con- 
nected to a point upstream of the throat by means of 
a slot, which greatly reduces the possibility of obstruc- 
tion in comparison with a pipe connection. Provision 
is made for placing a baffle, or perforated plate, 
between the slot and the float chamber, to prevent 
any solid or floating matter from accumulating on the 
bottom of the float pit or on the float itself. 

Several Venturi-flume meters with semicircular 
bottoms have been supplied for use in connection with 
the West Middlesex Main Drainage system, their object 
being to record the flow of sewage from various district 
sewers which will be connected to the trunk sewers 
discharging at the Mogden Sewage Works. The meters 
are constructed of concrete, brickwork or cast-iron, 
according to the size, and all have a slot connection 
between the channel and the float chamber. Fig. 9, on 
Plate XLVI, shows one of the meters with an upstream 
width of 27 in., designed for a maximum flow of 
12 cusecs with an upstream head of 30 in. This illus- 
tration has been reproduced from a photograph taken 
looking upstream through the throat, the connecting 
slot being visible on the right. The meter shown in 
Fig. 10 is arranged similarly to that illustrated in 
Figs. 4, 5 and 6, and has the same capacity. Fig. 10 
shows part of the float pit and the connecting slot on 
the right, together with a small plinth on which the 
recorder is now fixed. Other larger Venturi flames have 
been supplied for the West Middlesex Main Drainage 
system, one being designed to pass 85 cusecs with an 
upstream head of 54 in. 

Fig. 7, on Plate XLVI, is reproduced from a photo- 
graph of an installation supplied to the sewage works of 
the Royal Borough of Kingston-on-Thames for measur- 
ing the flow of the Hoggsmill River. This Venturi flume 
was constructed of concrete, cast-iron being used for the 
throat plate and upstream plate, both of which were 
faced with Staybrite. The upstream width of the flume 
is 49 in., and it is designed to pass a maximum flow of 
39,000,000 gallons in 24 hours with a 60-in. head. 
As ample head was available in this case, it was not 
necessary to obtain a very large recovery, and the 
downstream length of the flume was accordingly reduced 
and the angle of divergence increased. The wave 
formation at a high discharge, due to the rather rapid 
divergence downstream, is clearly shown in Fig. 7. 
The recorder used is enclosed in a cast-iron case, visible 
on the left of the illustration. It is operated in the 
usual way by means of a float situated in a float chamber 
connected to the channel by a pipe. 

_ The photograph reproduced in Fig. 8, on Plate XLVI, 
is interesting not only in that it illustrates the standing 
wave, as previously pointed out, but also because it 
shows a Venturi flume used in conjunction with a weir 
which is used to dispose of storm water. It has been 
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installed at the sewage works of the Whitworth 
(Lancashire) Urban District Council, and is constructed 
of concrete except for the throat and upstream plates, 
which are of similar construction to those already 
mentioned. The Venturi flume, which has an upstream 
width of 24 in., is situated at the entrance to the sewage 
works, and is designed for a maximum flow of 1,175,000 
gallons in 24 hours with a head of 124 in. The weir is 
located upstream of the Venturi fiume, its sill being 
set at such a level that flow over it commences when 
the Venturi flume is passing 880,500 gallons in 24 hours. 
The flow over the weir, the maximum capacity of which 
is 1,100,000 gallons in 24 hours, passes into storm- 
water tanks. A special type of recorder is used in 
this installation, the flow through the flume being 
both recorded on a diagram and integrated on a 
counter, while that over the weir is only recorded on 
the diagram. 

Of the various recorders used with Venturi-flume 
meters by Messrs. Kent, the simplest form is illustrated 
in Fig. 3. on page 701, and in Fig. 11, on Plate XLVI. 
This type of recorder, being operated by a single float, 
is suitable only for free-discharge conditions. By 
means of a cord, kept taut by a counterweight, the 
float conveys the variations in the water level upstream 
of the throat to a drum, and a pinion on* the drum 
spindle engages with a vertical rack to the upper end 
of which the pen is attached. The pen marks on a 
chart wrapped round a drum which is rotated by clock- 
work, and thus a record of the water-level variations 
is obtained on a reduced scale which depends upon the 
proportions of the cord drum and the rack pinion. 
The chart is 19} in. long, and the standard pen travel 
is 12in. It can be divided to read either head in inches 
or flow in any desired unit. The drum may make one 
revolution in either 24 hours or seven days. In the 
photograph reproduced in Fig. 3 the recorder is shown 
with a light-metal cover removed, and the float and 
counterpoise can be seen on the right. Either a wooden 
or a cast-iron glazed cover can, however, be provided, 
the latter being shown in position on Fig. 11, on 
Plate XLVL. 

The recorder mentioned above in connection 
with the Kingston installation gives a diagram- 
matic record of the head on a chart 114 in. long 
by 3 in. wide, but is also fitted with an indicator 
enabling the rate of flow at any time to be seen at a 
glance, as well as with integrating mechanism which 
shows the total flow over a given period. In this case 
the float cord passes over a pulley to a counterpoise 
weight, and on the same shaft as the pulley a cam is 
fitted. On this cam rests a roller mounted at the end 
of the short arm of a bell-crank lever, the other end 
of the lever being connected by a link to a carriage 
mounted on a horizontal rail. The pen marking on 
the recording chart is attached to this carriage, the 
movement of which, owing to the design of the cam, is 
directly proportional to the rate of flow. The carriage 
also carries the integrating mechanism, which is 
operated by a planimeter wheel moving over the surface 
of a large friction dise rotated at a constant speed by 
clockwork. The movement of the carriage brings the 
planimeter wheel into a position nearer to or farther 
from the centre of the friction disc as the flow diminishes 
or increases. The indicating pointer is operated by a 
cord from the long arm of the bell-crank lever, the cord 
passing over a pulley on the same spindle as the pointer 
and being kept taut by a weight. The pointer moves 
over a uniform scale graduated to enable the rate of 
flow to be read directly. 

A different type of integrating mechanism, suitable 
for recorders of the type illustrated in Figs. 3 and 11, 
is shown by the drawings reproduced in Figs. 12 and 13, 
on Plate XLVI. In this case a carriage following the 
movement of the rack is guided on vertical straining 
wires, the framework of which is pivoted so that it can 
turn about a vertical axis. On this carriage is mounted 
a roller, which is pressed by means of a spring on to 
a drum, shown on the right in Figs. 12 and 13. This 
drum is rotated at a constant speed by clockwork, 
and its lower end is fitted with a large gear wheel 
which meshes with a pinion driving the counter-dial 
through a train of gears. The pinion referred to is 
mounted on a spindle, the upper end of which is 
supported by a bearing in the roller carriage, while the 
lower end of the spindle is pivoted in such a manner 
that the spindle can be tilted to bring the pinion into 
or out of engagement with the gear wheel on the drum. 
Referring now to Figs. 12 and 13, it will be seen that 
the surface of the drum is of two different radii, the 
boundary between the two surfaces being in the form 
of a curve, the shape of which is indicated in the 
elevation, Fig. 12. When the roller on the carriage 
is running on the surface of smaller radius, the gear 
wheel on the drum is in engagement with the pinion 
driving the counting mechanism, but when the rotation 
of the drum brings the roller on to the surface of larger 
radius the carriage ié tilted, and with it the spindle 
on which the pinion is mounted, so that the pinion is 
moved out of engagement with the gear wheel and the 
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counting mechanism remains stationary. It will be 
seen, on reference to Fig. 12, that the circumferential 
extent of the recessed surface of the drum increases 
from the bottom upwards, so that as the flow increases 
and the carriage rises the pinion is in engagement with 
the drum gear wheel for a greater part of the revolution 
of the latter than is the case when the flow is small 
and the carriage is near its lowest position. Thus, 
by suitably designing the boundary curve between the 
raised and recessed surfaces, an accurate record of the 
total flow for a given time can be obtained. It will, of 
course, be noted that the operation of the integrator 
is intermittent, but no inaccuracy arises from this 
cause with normal variations in the flow. 

The recorders and integrators so far described have 
been applicable only to free-discharge conditions, 
having been operated by only one float controlled by 
differences of level upstream of the throat. As 
explained above, when the discharge is drowned it is 
necessary to measure the level at the throat as well 
as upstream of it, and the recorder for these conditions 


must be designed to multiply H, by ./H, — Hy. 


29 ’ 
The term af 2s included in equation (3) may 








E2 
be neglected if the upstream width is large relatively 
to that of the throat, but otherwise the recorder must 
be calibrated to allow for an average value of it. The 
recorder illustrated in Figs. 14 and 15, on Plate XLVI, 
has been designed for use with a Venturi flume in which 
the flow may be either free or drowned. In this 
recorder there is a differential gear in which a pulley A 
rotated by the float connected to the throat, rotates a 
pinion B meshing with a sector C, the latter operating a 
crank D through alink E. The crank moves a carriage 
F along a curved arm G, the mechanism being so 
designed that when the level at the throat is zero, the 
centre of the carriage is over the axis about which the 
curved arm pivots; otherwise the distance of the 
carriage from the axis of the arm is proportional to 
A second pulley H on the differential gear is 
operated by the float connected to a point upstream 
of the throat, and the resultant movement of the 
complete differential is therefore equal to the difference 
H, — H,. This movement rotates a square-root cam 
I on which rests a roller J pivoted on a feeler arm K ; 
the latter is connected by a link L to the curved 
arm G, which it rotates by an amount proportional to 
./H, — H,. The shape of the curved arm is such 
that when the differential gear is in the zero position, 
the carriage can move along it without altering the 
position of the pen which is connected to it by means 
of a link. When, however, the carriage is not at its 
zero position, the pen arm M will rotate with the 
movement of the curved arm, and the amount of this 
rotation will increase as the distance of the carriage 
from the pivoting axis of the arm increases. With this 
arrangement, therefore, the record will be proportional 
to the product H, > / A, — H, as required. It 
will be seen that the mechanism depends upon the 
fact that the length of the are of a circle is the 
product of the angle subtended by the arc at the 
centre of the circle and the radius. In the mechan- 
ism, the angle between the arm G at any value of 
‘A, — Hy, and its zero position is the variable angle, 
while the distance of the carriage from the pivoting 
point of the arm is the variable radius, the arc swept 
out by the carriage being the product of these two 
variables. The pen arm also moves a pointer over an 
indicating scale and at the same time controls the in- 
tegrating mechanism N, which is driven through a 
planimeter wheel O by means of a friction disc P, 
rotated at a constant speed by clockwork. It should 
perhaps, be pointed out that the cam I is shaped not 
only to make the rotation of the curved arm propor- 
tional to the square root of the difference in level at the 
throat and upstream of it, but also to apply an average 
me ad 
2 
ee 
As a final example of a type of recorder that can 
be used with either a free or a drowned discharge we 
may refer to an electrical instrument devised by 
Messrs. Kent, the principle of which is illustrated by 
the diagram of connections reproduced in Fig. 16, on 
Plate XLVI. The two floats on the left of the diagram 
are connected by cords to a differential gear arranged 
so that the rotation of the wheel A is proportional to 
H, —H,. The rotation of this wheel is transmitted 
to a cam B by gearing, and this cam operates a contact 
arm which moves over a rheostat, the cam being 
designed so that the voltage impressed on the volt- 
meter V, is proportional to 1/ H, — H,. Another 
wheel C of the differential controlled by the float 
measuring H, drives a second cam D, which operates 
a contact arm moving over another rheostat, so that 
the voltage impressed upon the voltmeter V, is pro- 
portional to Hy. 
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The current through the rheostats is kept constant, 
irrespective of voltage fluctuations in the mains, by 
baretter lamps, and compensation for the line resistance 
can be effected by the variable shunting resistances 
E and F. The voltage impressed on the voltmeter V, 
is applied to the pressure terminals of a watt-hour 
meter G, while that impressed on the voltmeter V, 
is applied to the current terminals of the same instru- 
ment, so that the speed of rotation of the latter is 
proportional to the product H, x / Hy, — H,. By 
means of a suitable counter geared to the spindle of 
the watt-hour meter, the total flow through the Venturi 
flume can therefore be obtained. If desired, an indi- 
cating or recording wattmeter can be included in the 
circuit to give an indication or a record of the flow at 
any time. This electrical recorder has the obvious 
advantage that it can be located at a considerable dis- 
tance from the Venturi flume, and it is also possible to 
obtain two or more records simultaneously in different 
places. 

The methods described above for indicating, recording 
and integrating the flow cover all normal requirements, 
but other means can be devised to meet special con- 
ditions, and it will be clear from what has been 
stated that the possibilities of the Venturi flume are 
worthy of careful consideration by engineers who 
require accurate information of the flow of water and | 
other liquids in open channels. 








RESEARCHES IN IMPACT 
TESTING.* 


By H. Hatta, B.Sc. (Eng.), and R. V. SouTHwe tt, 
F 


R.S. 
(Concluded from page 690.) 

Dimensional Aspects of the ‘‘ Oxford Test.”—Revert- 
ing from these special experiments to more systematic 
work, we now give some account of work done to explore 
the dimensional aspects of our test. 


— RELATION BETWEEN AREA AND 
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0-05 0-10 
(4s48...) Area of Fracture ...Sq.In. 
As stated previously, the measurements reported in the 
Inst.C.E. paper had shown that the energy of fracture, 
within wide limits, is closely proportional to the area 
of fracture; the relevant diagram (Fig. 22 of that 
paper) is here reproduced in Fig. 9. Our new machine, 
being planned to test specimens of half the dimensions 
previously adopted, enabled us to use specimens turned 
from the halves of those specimens which had been 
broken by Mr. Lavery in his earlier investigations. 
Since plastic distortion, in the Oxford test, is confined 
almost entirely to a region immediately adjoining the 
surface of fracture, it seemed reasonable to assume 
that no change had occurred in the material through 
which fracture would occur in the smaller specimens, 
and on this understanding the new tests might be said 
to use the same material, only in a specimen of reduced 
size. After some preliminary tests to verify that the 
new machine worked satisfactorily, Mr. Hallam frac- 
tured 57 small specimens of the dimensions given in 
Fig. 1 (6), with results which are tabulated below. The 
areas were carefully measured with a travelling micro- 
scope. 

The weight of the striker, in the new machine, could 
not be reduced below 11-4 lb., whereas in the earlier 
(and larger) machine it was 30-25 lb. It was thus not 
possible to maintain the same striking velocity (15-4 
f.p.s.) as before, and at the same time to reduce the 





* Paper read before Section G of the British Associa- 
on at Aberdeen, on Tuesday, September 11, 1934. 
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initial energy of the striker wuttinniie with the 
cross-sectional area of the specimen. We decided to 
keep the same ratio between the masses of hammer and 
anvil, and to strike with a velocity of 12-6 f.p.s. 

Plotted as a diagram relating the logarithms of 
the energy and of the area of fracture, the observations 
of Table I fell almost exactly on a straight line (a 6 in 
Fig. 10). This fact suggested a similar treatment of 
Mr. Lavery’s earlier observations, and a similar straight 
line resulted (cd in Fig. 10); as will be seen, the two 
straight lines are almost exactly parallel. To eliminate 
the personal equation, a b and c d were determined, for 
each set of results, by the “‘ method of least squares ; ” 
they indicate the relation 


E = 504 Als (1) 


Oxford “ Minor” Machine. Vickers’ Vibrac V.3 


TABLE I.—Imeract Tests For 
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mental accuracy the index of A, both in (1) and (2), 
may be given the same (mean) value 1-125; but the 
difference between the constants indicates that the 
ene of fracture depends on other dimensional 
factors besides the area of fracture. 

At first we were inclined to believe that this differ- 
ence might be attributed to the different kinetic 
energies of spin which the specimens had possessed 
when they left the machines (no attempt had been 
made to measure their angular velocities); but more 
detailed consideration persuaded us that the kinetic 
energies are not of sufficient magnitude to provide an 
explanation. It was therefore decided to investigate 
the relations which obtain between E and A in static 
tests made with the same kind of loading,* and 
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0 Steel. Four-point Loading. Sharp Notch, 



































Area of . Area of . . Area of a i 
Specimen Fractured Energy of Specimen Fractured nergy of Specimen Fractured Energy of 
No. Section oe o. Section ne io. Section 7 Ft ab 
(Sq. in.). (Ft.-Ib.). (Sq. in.). (Ft.-Ib.). (Sq. in.). (Ft.-Ib.), 
9% .. 0-0146 4-29 115 0-0363 12-41 135 00238 7:49 
a? oa 0-0169 4-84 116 0-0392 13-96 136 0-0268 8-43 
at ox 0-0185 5-51 117 0-0252 8-15 137 0-0300 9-24 
9% .. 0-0217 6-20 118 0-0286 8-95 138 0-0333 10-73 
9 CC 0-0240 7-23 139 0-0361 11-80 
.. Jae 0-0269 | 8-42 119 0-0144 4-12 140 0-0399 13-22 
= = 0-0302 9-56 120 0-0167 5-04 141 0-0252 8-07 
|} 102 | 0-0338 10-86 121 0-0191 5-73 142 0-0283 8-99 
| 103. 0-0364 12-24 122 0-0209 6-46 —- - — —-—-——__— 
a ta 0-0401 13-15 123 0-0240 7:24 143 0-0167 5-12 
. 2B. aa 0-0249 7-69 124 0-0268 8-36 144 0-0185 5-91 
a — _ 125 0-0299 9-53 145 0-0214 6-63 
126 0-0330 10-71 146 0-0236 7:33 
A ORR ad 0-0144 4-04 127 0-0361 12-04 147 00267 8-41 
ee hisnd 0-0168 4-99 128 0-0393 13-01 148 0-0305 9-07 
| we ne 0-0192 5-86 — - ~ 149 0-0333 11-19 
ef. ae* 0-0215 6-61 130 0-0283 8-64 150 0-0362 12-09 
_ 0-0238 7-20 151 0-0399 12-51 
ee 0-0268 8-34 131 0-0147 4-42 152 0-0251 8-12 
a aa 0-0299 9-26 132 0-0165 4-04 153 0-0144 4-14 
me Cw 0-0332 10-97 133 0-0184 5-79 eaten 
| 134 0-0215 6-53 - _ 
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TasLe II.—Static Tests in Bending. 








“ V.N.C.A.” Steel. Large specimens. Span of Supports, 
4} in. 
Specimen Asen of Benctused a. for Fracture 
No. Surface (Ft.-Ib.). 
— (Sq. in.). 
1 0-0514 12-0 
2 0-0595 13-3 
3 0 -0692 16-4 
4 0-0789 19-4 
5 0-0886 21-6 
6 0-0993 24-1 
7 0-1108 27°38 
8 0- 1225 82-1 
9 0-1363 35-0 
10 0-1485 50-4 
11 0-1619 54-9 











for specimens tested in the smaller machine, and 

E = 570 Ala2 (2) 
as representing Mr. Lavery’s results for the original 
(larger) specimens. In (1) and (2), E denotes the 
energy of fracture in foot-pounds, and A the area of 
fracture (i.e., under the notch) in square inches. 
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TaBLE III.—<Static Tests in Bending. 











“ V.N.C.A.” Steel. Small specimens, Span of Supports, 
4 in. 
Specimen Area of Fractured Energy for Fracture 

No Surface (Ft,-Ib.) 

: (Sq. in.). —— 
1 0-0130 2-13 
2 0-0150 2-46 
8 0-0169 2-80 
4 0-0192 3°82 
5 0-0218 3-61 
6 0 -0243 5-14 
7 0-0270 4-89 
8 0-0304 5-94 
9 0-0341 6°26 
10 | 0-0371 7-00 
11 ; 0-0397 7-40 








apparatus was constructed for this purpose on the 
lines of Fig. 6 of the Inst.C.E. paper, here reproduced 
as Fig, 11. 

The results were very illuminating. Plotted logar- 
ithmically, the results for nine small specimens of 
‘“* Vibrac ”’ steel were again found to fallalmost exactly 





Taken in conjunction, these results showed clearly 
that the approximate “area law” which had been 
advanced (on the basis of Mr. Lavery’s experiments) 
in the Inst.C.E. paper (pp. 23-25) should be replaced by 
a more precise relation. Within the limits of experi- 





* In a static test the broken half-specimens 


no residual energy, and the work due to fracture (which 
can be obtained by integration of the load-displacement 
curve) is wholly absorbed in fracture and plastic distortion 
of the specimen. 
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on @ straight line (e f in Fig. 10), indicating a relation 

E=332A!™ . ° > - (3) 
of the same type as before. Very unfortunately, 
no more large specimens of this steel were available, 
and our investigation had to be continued with the 
‘V.N.C.A.” steel which had been stated in the 
Inst.C.E. paper (page 33) to be not quite so well 
suited to our purpose as the Vibrac.” Eleven 
large specimens of ‘* V.N.C.A.” steel were broken under 
static loading, with results which are tabulated in 
Table Il. Two of the fractures were very irregular, 
and the results for these were discarded; the other 
nine results, plotted logarithmically, gave a straight 
line (g A in Fig. 10) indicating the relation 

E = 337 Abe Sa 

Next, of the half specimens remaining from these 

tests, eleven were turned down to make smaller speci- 
mens of the standard dimensions given in Fig. 1 (0). 
Again two specimens failed erratically and their results 
were discarded; but the remainder, tabulated in 
Table ILI, fell on a straight line (jk in Fig. 10), 
indicating the relation 

E=200A™ . . . . (5) 

The similarity in form of equations (1), (2), (4) and 

(5) is very striking, and suggests an examination of the 
Oxford impact test from the standpoint of dimensional 
theory. Although it is too early to attempt positive 
conclusions, one result of this examination may be 
mentioned here. It has been suggested that the 
factor which controls fracture in our tests may be 
an ultimate stress rather than (as we have hitherto 
assumed) a limiting amount of superficial energy, or 
work done in separating two surfaces of unit area. 
Other factors which (in any theory) must be taken 
into account are the striking velocity, the density and 
Young's Modulus of the material, some dimension 
which defines the size of the specimen (e.g., the dia- 


meter of the parallel portion), and the diameter under 


the notch. 

If to these obvious factors we add a limiting stress, 
and assume that no other factor is operative, it can be 
shown that the energy absorption—for specimens of 
different size but otherwise similar, both in propor- 
tions and in material—should vary as the volume of the | 
specimen ; this conclusion is in definite conflict with 
our measurements. If, on the other hand, we replace 
the factor “ limiting stress "’ by a limiting energy per 
unit area, then the conclusions of dimensional theory 
do not conflict with our experimental results. To this 
extent, therefore, our view of the factors which control 
the impact figure receives support from the tests which 
we have made up to date. But dimensional theory 
also indicates that the question will remain open, if we 
assume that an additional factor in the problem is the 
rate at which either the limiting stress or the limiting 
energy per unit area of surface is attained. Accord- 
ingly we do not at this stage desire to put forward 
any definite conclusion; the elucidation of dimen- 
sional aspects we regard as the next objective in our 
research. 

Detection of Notch Brittleness by Static Tests.—In 
conclusion a very recent development may be mentioned. 
Having embarked on static tests for the elucidation 
of dimensional aspects, we thought it of interest 
to examine the behaviour in such tests of material 
which we had previously tested for notch-brittleness. 
It is commonly accepted that a static tensile test 
will not serve to detect notch-brittleness, and this 
view we have confirmed by tensile tests both on notched 
and unnotched specimens ; but we find, on the other 


hand, that a static test in bending, using our standard | 


notched specimen and “four-point loading” as 
indicated in Fig. 11, serves 
to discriminate between good and bad heat-treatment. 
Whereas the impact energies in the 
ratio of 0-4: 1 for notch-brittle and sound material, 
the static bending tests gave a ratio of about 0-35: 1, 
and the types of fracture obtained were almost exactly 
the same with the static as with the impulsive loading. 

The static bending test of course is, for practical 
purposes, inferior to an impact test, 
involved in an analysis of the observations. But we 
suggest that the importance of our results lies in the 
fact that in this test we have found a type of 
static loading under which ;otech-brittle material gives 
a relatively poor result. Se long as no difference had 
been detected in static tests, it was reasonable to 
conclude that the faulty heat treatment would not 
seriously impair the power of a material to withstand 
static loads, although common sense suggests that 


tests gave 


an unduly low impact figure should be regarded as a | 


reason for suspicion. But now that we are confronted 
by a static test in which the improperly heat- 
treated material fails as badly as it fails in impact, the 
conclusion would seem to be inevitable that data from 
an ordinary tensile test (yield point, maximum stress 
and elongation) are in no case a sufficient basis for | 
acceptance. If this view is correct, the impact test 
would appear to have gained additional importance. 


as well as the impact test | 


owing to the labour | 
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| NOTES ON NEW BOOKS. 


A BOOK of great interest and value to all concerned 
with the use of gases as a heating medium is Gasver- 


brauchsgerdte, by Dr.-Ing. Otto Huppert (Halle : Wilhelm 
Knapp. Price 9-25 marks). It is No. 33 of a series 
edited by Dr.-Ing. J. Gwosdz, entitled “‘ Kohle : Koks : 


Teer,” dealing with the production and use of fuels, 
and is devoted to the subject of apparatus for the 
consumption of gas, as indicated by the title. Com- 
bustion, the composition and combustion characteristics 
of the various gases, without and with air premixing, 
|including the velocity of flame propagation under 
| different conditions, are dealt with in a satisfactory 
manner in an introductory chapter, followed by a short 
review of burner types. Since the war, great efforts 
have been made to improve the efficiency of industrial 
plant, and nowhere has this been more in evidence than 
in the construction and operation of gas apparatus. 
The requirements of the German standard specifications 
are briefly stated, reference being made to the special 
conditions associated with the use of long-distance 
distribution. An important section deals with appa- 
ratus for boiling, roasting and baking, considerable 
economies resulting from the use of multiple cooking 
utensils. Reference is made to the flame pictures 
used by Frei and others, of which examples are given, 
and to the lessons to be learnt from them regarding 
the location of burners. Cooking ranges for both 
domestic and large-scale use, are described. The use 
of gas for the provision of hot water, with or without 
storage cisterns, is discussed with the results of tests 
of various systems. The disturbing influence of chim- 
ney draught, and the methods of overcoming this, 
are also dealt with, followed by descriptions of water 
heaters and thermostatic controls. The remainder 
of the book is devoted to an equally useful treatment 
|of gas apparatus for warming rooms and buildings, 
laundry work and refrigerators 








Loess is an alluvial tertiary deposit of calcareous 
loam, and within recent years it has formed the subject 
of much scientific investigational work, particularly in 
Germany. In the present monograph, Der Léss und 
| seine Geotechnischen Eigenschaften, by Dr.-Ing. Alfred 

Scheidig (published by Theodor Steinkopff, Dresden, 
price 18 marks), a comprehensive study has been made 
of this subject. The text has been divided into three 
| principal sections, the first deals with the fundamentals 

from the geological and geographical aspects, the 
second is devoted to a study of the physical properties 
of loess and the third discusses geotechnical aspects. 
| In the early part of the volume the author discusses 
| the various properties of real loess, giving an illustrated 
account of the distribution of loess in the earth crust, 
some speculations regarding the origin of the material 
and its relationship to mankind. In discussing the 
physical properties of loess, consideration is given to 
grain-size distribution, dust sedimentation, structure, 
adsorption, permeability, cohesion, the action of 
changes of temperature and physical classification. 
The section devoted to the geotechnics of loess, is of 
particular interest, as a comprehensive study has been 
made of dam, slab and pile foundations. Problems 
are dealt with which arise in earthwork developments 
in loess regions, including stability, highway construc- 
tion in loess districts, and the role of the material in 
mining operations and mining regions. The author 
deals with the uses and applications of loess in the 
| construction of dams, dykes, earthworks ; irrigation 
difficulties in districts where it occurs ; and the technical 
uses of products in the brick and cement industries. 

A feature of the volume is the 18 pages of detailed 
| references to the technical literature on the subject 
and the excellent manner in which the text has been 
|illustrated by means of diagrams and photographs, 
which are well drawn and reproduced, very clear, and 
giving the fullest information. 















Mr. W. J. Hadfield, City Engineer and Surveyor 
of Sheffield, whose versatility is well known, has 
|}completed another experiment with the publication 
of his book—Highways and Their Maintenance (The 
| Contractors’ Record. London. 25s. net). As he says, 
‘an essential of a good road is a good foundation,” 
and the foundation of his book on roads is an 
attempt to combine the scientific and practical 
sides. It will be agreed that there is still ample room 
for experimental work in road-making and in the various 
chapters he refers to many experiments ; not the least 
| valuable are the records of his own experimental work 
}in road construction and maintenance. Mr. Hadfield 
has written of the evolution of the road, starting from 


[DeEc. 28, 1934. 
there is sufficient experience to show that road main- 
tenance costs are decreasing as a result of the improved 
methods now employed and the accelerated disappear- 
ance of the solid tyre. The author stresses the point 
that road widths should be calculated and not assumed, 
the basis of the calculation being the number of lines 
of traffic to be accommodated ; this sounds elementary, 
and yet the width of many roads is arrived at by a 
compromise between two opinions. The author cites 
and gives a plan of the Leicester scheme as a good 
example of the widening of a central thoroughfare ; 
here it has been calculated that on a time-saving basis 
of three shillings per hour for a 30-cwt. lorry, and for 
other types in proportion, there is an annual saving of 
120,0001. A very useful chapter deals with under- 
ground services. Road surfaces, tar-macadam, asphalte 
and bituminous road and concrete roads and founda- 
tions are very fully treated; it is interesting to note 
that Mr. Hadfield considers that water-bound macadam 
will survive as a construction for a long time to come, 
although this class of surface is disappearing from busy 
classified roads. Improved methods of tar dressing 
have at least doubled the endurance of the surface where 
applied, and attention is drawn to the high non-skid 
qualities of these dressings after lengthy wear. The 
practical notes on asphalte and bituminous roads 
illustrate the author’s ability to keep an open mind and 
await further results before attempting any definite 
comparison between different systems. This work is 
finely illustrated and the descriptions and illustrations 
of plant required in road constructions and maintenance 
are very useful. Mr. Hadfield is to be congratulated 
on this experiment. 


The tendency of modern chemical engineering is 
ever more and more towards greater specialisation, 
and it is evident that without this it is impossible to 
keep pace with recent developments and advances, 
and maintain a maximum of efficiency. Although engi- 
neering in general is arbitrarily divided into branches, 
it is difficult to define with precision the boundaries of 
any one of them. This is particularly true of chemical 
engineering, which involves operations that come within 
the scope of the mechanical and electrical engineer, 
not to mention other specialists, such as the geologist, 
physicist and the metallurgist. The chemical engineer 
is expected to have a good knowledge of these subjects 
and apply them when necessary in order to find econo- 
mical and expedient methods of operation. There isa 
growing practice in Germany of publishing monographs 
and treatises prepared by the combined efforts of a 
number of well-known authorities on particular aspects 
of a subject, and a notable example is Der Chemie- 
Ingenieur, edited by A. Eucken and M. Jakob, vol. 
(part 4). Elektrische und Magnetische Materialtrennung 
Materialvereinigung. This is published by Akademische 
Verlagsgesellschaft m.b.H., Leipzig, at the price of 
31 marks. In this, nine authorities have collaborated. 
It deals mainly with the electrical and magneti: 
separation and combination of materials. The first 
section is devoted to calculations, laboratory research 
and the practical applications of electro-osmosis and 
electro-dialysis. Electrical gas purification is dealt 
with by Dr.-Ing. R. Ladenburg, prominence being 
given to the fundamental principles involved and their 
industrial applications. A contribution by Professor 
Stein is devoted to a survey of magnetic decomposition 
processes, including a comprehensive discussion of the 
physical principles applied. A subsequent section 
considers processes utilised in the incorporating and 
mixing of materials, apportioning devices and the 
methods used in mixing small lots of solid substances. 
Then follow sections on melting, sintering and briquet- 
ting technique ; the preparation of liquid and gaseous 
mixtures ; and the combination and mixing of materials 
by the utilisation of boundary surface phenomena. 
The latter is of outstanding interest and is an able 
contribution on the modern aspects of emulsions, 
dispersions and disperse systems in general. The high 
standard set by the authors of the previous parts of 
Der Chemie-Ingenieur are well maintained in this part. 
The publication as a whole shows the great attention 
which has been given, especially in Germany, to 
perfecting methods, the theoretical principles of which 
remain substantially unaltered. Recent developments 
are considered in detail in the hope that the text may 
serve as a book of reference for those engaged in 
chemical engineering, not only in Germany, but in 
England and elsewhere. 











Tae Junior Instirution or ENGINEERS.—A com- 
memoration dinner was held at the Royal Victoria Station 
Hotel, Sheffield, on November 24, to mark the close of 
the jubilee year of the Institution and the 2lst session 
of the Sheffield and District Section. The principal 





| the Roman road, and, reviewing the work of such great 
road makers as Macadam, has brought us to the modern 
| period of road development requiring close analysis 
| of traffic census and the question of safety on the high- 
jways. Of highways and their cost he notes that 


guest, Sir George May, chairman of the Import Duties 
Advisory Committee, congratulated Sheffield on the 
manner in which it had raised itself from the industria! 
depression. The president of the section, Mr. A. J. 


| Grant, was in the chair. 
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LABOUR NOTES. 


Mr. J. C. Lirrye, the president of the Amalgamated 
Engineering Union, submitted the new wages claim of 
the engineering unions at a conference in London, on 
Wednesday, with the Engineering and Allied Employers’ 
National Federation. The application was for (a) an 
advance in wages of 2d. an hour with an equivalent 
advance to pieceworkers, and (b) the revision of the 
1931 agreement on piecework, nightshift, overtime 
and coupling-up rates, and reversion to the former 
rates and conditions (including those for piecework). 
Mr. Little submitted that skilled engineering workers 
were receiving very low wages in comparison with 
workers of comparable grades in many other industries 
and even in trades where wages were controlled by 
Trade Boards. The industry as a whole, he claimed, 
was in a much better position now than it was a few 
years ago; certain sections were definitely prosperous, 
and the prospects were bright. Not only had engineer- 
ing workers suffered a debasement of their wage 
standards during the depression, but they had been 
severely hit by unemployment. Now that trade was 
improving, the workers’ standard of living should be 
raised. No improvement in trade would be _per- 
manent unless mass purchasing power increased. 
Certain other industries were increasing wages, and 
engineering must provide its quota to the general 
improvement of purchasing power. 





Mr. Little reckoned that a wages increase of 2d. an 
hour would mean an addition of from 12 per cent. 
to 20 per cent. to wages (according to grade and rate), 
but the actual increase in production costs would not 
be more than from 3 per cent. to 7 per cent. It was 
not possible to estimate the effects on production costs 
of the proposed revision of the overtime and piecework 
agreement, but it would be small. The 1931 agree- 
ment reduced the piecework percentage from 33} to 25, 
and the temporary situation which, it was argued, 
justified that decrease, had now gone. The conference 
was adjourned until early next year, in order to give 
the employers an opportunity to consult their district 
associations. 





The Ministry of Labour Gazette states that among 
workpeople, aged 16-64, insured against unemploy- 
ment in Great Britain and Northern Ireland, the per- 
centage unemployed was 16-4 at November 26, 1934, 
as compared with 16-4 at October 22, 1934, and 17-9 
at November 20, 1933. For males alone the percentage 
at November 26, 1934, was 18-8, and for females 10-0. 
At October 22, 1934, the corresponding percentages 
were 18-8 and 9-9, and at November 20, 1933, they 
were 21-1 and 9-4. 





At November 26, 1934, there were 1,729,838 persons 
on the registers of employment exchanges in Great 
Britain, who were out of a situation. This was 33,941 
more than at October 22, 1934, but 125,970 less than 
at November 20, 1933. The total included 1,410,828 
men, 57,154 boys, 216,216 women, and 45,640 girls. 
It was made up of 637,488 insured persons with claims 
for insurance benefit, 742,958 applicants for transi- 
tional payments, 215,049 other insured persons (in- 
cluding 16,020 insured juveniles under 16 years of age) 
not in receipt of benefit or transitional payments, and 
134,343 uninsured persons. 





There were registered as unemployed in Great Britain, 
213,876 men, 3,970 boys, 88,778 women, and 3,019 girls 
who were on short time, or otherwise suspended from 
work, on the understanding that they were shortly 
to return to their former employment. The total of 
309,643 was 28,556 less than at October 22, 1934, and 
30,492 less than at November 20, 1933. It included 
277,646 persons with claims for insurance benefit, 
14,881 applicants for transitional payments, and 17,116 
persons not in receipt of benefit or transitional pay- 
ments. 





Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers 
in Great Britain, 79,435 men, 69 boys, 1,784 women, 
ind 16 girls; these are largly employed in dock and 
harbour services. The total of 81,304 was 4,235 less 
than at October 22, 1934, and 2,770 less than at 
November 20, 1933. It included 59,177 persons with 
claims for insurance benefit, 21,195 applicants for 
transitional payments, and 932 persons not in receipt 

benefit or transitional payments. 





In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in November, resulted in a decrease of about 2,2501. 

the weekly full-time wages of 82,000 workpeople, 
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people. The decreases in wages mainly affected work- 
people employed in steel melting shops and at steel 
rolling mills in various districts of England and Scot- 
land, and coal miners in Warwickshire. The principal 
groups of workpeople whose wages were increased con- 
sisted of workers employed by certain firms in Great 
Britain in the manufacture of heavy chemicals, and 
blastfurnacemen and ironstone miners in North 
Lincolnshire. The changes so far reported in the 
eleven completed months of 1934, have resulted in a net 
increase of over 66,5001. per week in the full-time 
rates of wages of about 1,147,000 workpeople, and in a 
net decrease of over 4,000/. in those of about 86,500 
workpeople. 

The number of trade disputes involving stoppages 
of work reported to the Department as beginning in 
November, was 35. In addition, 17 disputes which 
began before November were still in progress at the 
beginning of the month. The number of workpeople 
involved in all disputes in November (including work- 
people thrown out of work at the establishments where 
the disputes occurred. though not themselves parties 
to the disputes) was about 11,100, and the aggregate 
duration of all disputes in November was about 71,000 
working days. 

The Home Office has issued a reminder that the 
Workmen’s Compensation (Coal Mines) Act, 1934, 
comes into operation on January 1. Its general effect 
is to require colliery owners to insure against their 
liabilities under the Workmen’s Compensation Acts, 
and to exhibit at the colliery offices certificates of 
insurance signed by the insurers. The Home Secretary 
has made an order prescribing the form of certificate 
of insurance and certain other forms of notice under 
Section 2 of the Act. He has also made rules under 
Section 4 as to the making of deposits with the Supreme 
Court by recently formed mutual indemnity associa- 
tions. 


At a meeting in London on Tuesday last week, 
representatives of the British main line railway com- 
panies and representatives of the three railwaymen’s 
unions again discussed the details of proposed new 
negotiating machinery to take the place of the National 
Wages Board, from which the companies withdrew in 
March last. At the close, it was stated that considera- 
tion of the matter had been again adjourned, this time 
until early in the New Year. According to the corre- 
spondent of one of the London daily newspapers, 
a definite advance was made, but if the main points 
of difference still existing are what he indicated, the 
negotiations have some distance to go before a settle- 
ment will be in sight. The companies, it is stated, 
desire the decision of whatever new body is set up 
to be binding, and that claims should be heard in 
private. On both of these points, it is understood, 
the unions hold strongly to the opposite view. 





The Home Secretary has decided to issue an order 
entitling iron ore miners suffering from silicosis to 
workmen’s compensation. Industrial News, an organ 
of the Trades Union Congress General Council, states 
that the trade unions concerned have been pressing 
for this reform for twenty years. Since the amalga- 
mation of the Cumberland Iron Ore Miners’ Union 
with the National Union of General and Municipal 
Workers, Mr. R. Spence, assistant general secretary, 
and Mr. Will Sherwood, national industrial officer, 
have pressed the demand, with the co-operation of the 
Trades Union Congress, whose medical adviser, Dr. 
H. B. Morgan, has collected valuable evidence in the 
iron ore mining areas. 

In the course of some comments on the Industrial 
Reorganisation (Enabling) Bill, recently introduced in 
the House of Lords by Lord Melchett, the writer of 
the editorial notes in Man and Metal, the journal of 
the Iron and Steel Trades Confederation, says :—‘* We 
have no more sympathy with the non-associated 
employer than with his equivalent on the labour side. 
Both constitute an anachronism in modern industry. 
We imagine, however, there would be very strong 
opposition on the part of many of those employers, 
who will be found ready to support Lord Melchett’s 
Enabling Bill, if a similar measure was proposed by 
Labour to enable the trade unions to deal with the 
non-unionist, who is equally concerned only with his 
own ‘selfish interests,’ and is no less prepared to 
become an instrument for undercutting Labour stan- 
dards of wages and conditions of employment than 
the non-associated employer is to undercut the agree- 
ments arrived at by the organised efforts of his fellow- 
manufacturers.” 





The same contributor writes :—‘‘ The decision to 





and in an increase of 2,2201. in those of 31,200 work- 


appoint Sir Andrew Duncan as the independent chair- 





man of the newly-constituted British Iron and Steel 
Federation is one that must commend itself to all who 
desire to see the industry taking its place as a really 
progressive force in the economic life of the country. 
Sir Andrew is a man of broad views, and is representa- 
tive of the best type of industrial leader. As chairman 
of the Central Electricity Board, he has played an 
important part in the establishment of the National 
Grid System, probably the most significant public 
development this country has undertaken. With a 
leader of the character and experience of Sir Andrew 
Duncan, there is hope that the Federation may prove 
an instrument for promoting the real welfare of the 
industry in its widest sense.” 





A new principle is embodied in labour laws which 
have recently been adopted in Bulgaria. It is laid 
down that every registered unemployed person may be 
called upon to enlist for auxiliary public works or to 
follow vocational training courses. Exemption from 
this obligation is granted to unfit unemployed persons 
and those whose physical strength is not sufficient 
for the work required, and also to non-manual workers 
if only purely manual work can be offered them. In 
the event of refusal or desertion either of work or of 
a vocational training course, the unemployed person 
concerned loses his right to unemployment benefit and 
is struck off the register of unemployed persons. 
Unemployed persons engaged on auxiliary public works 
or following vocational training courses will continue 
to be registered as unemployed and the employment 
exchange must continue to seek normal employment 
for them. 


The weekly organ of the International Labour Office 
at Geneva states that with a view to encouraging an 
expansion of economic activity in Yugoslavia and thus 
enabling some of the unemployed to find work, the 
National Workers’ Insurance Office has decided to 
place at the disposal of the local bodies part of its 
available funds. With this object the administration 
of the Workers’ Insurance Office will set aside each 
year 35 per cent. of the amount of contributions received 
in respect of insurance against industrial accidents. 
This money may be lent only to public bodies, including 
provincial authorities and urban and rural local authori- 
ties, and may be utilised only for clearly defined pur- 
poses, such as water supply, electrification works, the 
building of hospitals and sanatoria and improvement 
works in general. The repayment of the loans will be 
guaranteed by the rates and other income of the local 
bodies. The interest charged will be from 8 per cent. 
to 9 per cent. According to information issued by the 
Workers’ Insurance Office, the annual sum to be 
devoted to public works of this kind will amount to 
about 20 million dinars. To enable the Workers’ 
Insurance Office to begin making loans towards the 
end of 1934, the Minister of Social Welfare has 
already approved the necessary changes in the rules of 
the institution. 


At the recent All-Australian Trades Union Congress 
in Melbourne, a resolution was proposed to repudiate 
compulsory arbitration, to call upon all trade unions 
to withdraw from the arbitration courts, and to adopt 
a policy of direct negotiation with the employers for 
industrial agreements. It was rejected by 72 votes to 
48 votes. Another resolution submitted called upon 
the affiliated unions to prepare the workers for a 
general strike to secure, among other things, the 
restoration of the 10 per cent. wages cut of 1931 and 
other wage reductions dating from 1926. After a long 
debate, during which several amendments were pro- 
posed, the Congress, by 53 votes to 51 votes, accepted a 
motion referring the matter to the executive council 
with instructions to take any action necessary to bring 
the basic wage to at least the equivalent of the 1920 
Basic Wage Commission’s finding. 


The Trustees of the Miners’ Welfare National 
Scholarship Scheme invite applications for a limited 
number of University scholarships under the scheme. 
Candidates must be either workers in or about coal 
mines in Great Britain, or sons or daughters of such 
workers, and must be not less than 17 years of age 
on January 25, 1935. Forms of application and full 
particulars may be obtained from the Secretary, 
Miners’ Welfare National Scholarship Scheme, Romney 
House, Marsham-street, London, 8.W.1. Applicants 
for forms must state whether they apply as workers in 
or about mines or as children of such workers, as the 
forms are different in the two cases. Persons who come 
within both categories should apply as miners. In- 
tending candidates are advised to write for application 
forms as early as possible, as completed forms received 
after January 25, 1935, cannot in any circumstances 
be considered. 
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THE SIMPLEX UNIT MARINE 
GEARED STEAM TURBINE. 


Tue advantages of the steam turbine for ship 
propulsion are obvious and lie, among other things, 
in the absence of reciprocating parts, freedom from 
vibration, economy and, on account of the momentum 
of the turbines, freedom from racing when the propeller 
comes out of the water in a heavy sea. There is also 
the advantage of the more even turning moment 
for the propeller, as well as reduced attendance. 

Until the introduction of gearing, the steam turbine 
could not be applied to slow-speed cargo boats, but with 
the advent of gearing for considerable powers, about 
1910, its adoption became possible. The first example 
was a cargo boat, the Vespasian, described in Enat- 
NEERING, vol. Ixxxix, page 379 (1910), and vol. xci, 
page 461 (1911). The steam turbine is essentially a 
high-speed unit, while the propeller cannot revolve 
ut equally high speed without considerable loss of 
efficiency, thus, in a direct-coupled marine installation, 
it is necessary to employ a slow-speed turbine coupled 
with a high-speed propeller to the detriment of the 
efficiency of both. As a result, at speeds below about 
18 knots or 20 knots the combination has not proved 
even reasonably efficient. The introduction of gearing, 
selected so that both the turbine and propeller can 
each run at its most eflicient speed, got over these 
difficulties and enabled the steam turbine, with all its 
uivantages, to be applied to slow-speed cargo boats, 
as well as to fast liners and warships. Even with the 
latter, gearing has been found to be advantageous. 

One of the main difficulties of introducing the steam 
turbine in cargo boats has been its high cost in com- 
parison with the reciprocating engine, of which, during a 
long period of years, methods of manufacture have been 
standardised and costs reduced toa minimum. These 


considerations have led Messrs. The Parsons Marine | 


Steam Turbine Company, Limited, of Wallsend-on- 
Tyne, to introduce what they have termed a * Simplex 
Unit,” in which low first cost, simplicity and efficiency 
have all been kept prominently in view, and as far as 
possible combined, Thus the cost has been reduced 
to about that of a modern reciprocating engine with 
drop valves and superheat, while at the same time 
there is a large saving of weight, which is a very 
important consideration. On the same grounds 
also, moderate steam pressures have been adopted, 
so that Scotch or other ordinary boilers can be installed, 
and all valves, steam pipes, &c., can be provided to the 
usual standards. No experimental principles are 
embodied in the design and all features are such as 
experience has proved to be reliable. 

The first Simplex Unit to be constructed on these lines 
is shown in Figs. 1,2 and 3 on this page, the last showing 
it on the test bed atthe works of The Parsons Marine 
Steam Turbine Company, Limited, at Wallsend-on- 
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LIMITED, WALLSEND-ON-TYNE. 
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demonstration of the installation 
was recently given. A_ sectional 
elevation are shown in Figs. 1 and 2. The set 
consists of a high-pressure and a low-pressure turbine 
in series, both working on to the same pinion for 
the sake of simplicity. For larger sizes, there would 
be separate pinions for the high- and low-pressure 
turbines, working on different parts of the gear 
wheel, but for up to about 2,000 shaft horse-power 
this is not considered necessary. The high-pressure 
turbine has a two-row impulse wheel followed by three 
stages of Parsons end-tightened blading, which reduces 
leakage to a minimum and at the same time is extremely 
reliable. Incorporated in the high-pressure casing 
is a double-row impulse wheel to serve as a high-pressure 
astern unit; thisruns normally ina vacuum. The high- 
pressure rotor is coupled to the pinion by a flexible 
coupling and is provided with a Michell thrust bearing. 
On the forward side of the pinion and connected to 
it by a flexible coupling is the low-pressure turbine. 
This has Parsons blading throughout ; a low-pressure 
astern unit is accommodated in the same casing. 
rhe low-pressure turbine exhausts directly into a con- 
denser underneath the set, from which the air is 
extracted by a three-stage air ejector and the eonden- 
sate by a pump in an auxiliary unit to be described later. 
The double-reduction gear is of the single-helical 
type, reducing the turbinespeed of 4,000 r.p.m. to 
the propeller speed of 80 r.p.m.; the end thrusts 
of the gears are taken by Michell bearings, which are 
very moderately loaded. The thrusts are partly 
counteracted by the thrust of the propeller, the one 


Tyne, where a 


main thrust bearing taking both the thrust of the|to be accurately obtained. 





plan and end} 





SimpLex Unit on Test Ben. 


propeller and of the main gear wheel, the thrusts being 
in opposite directions. This bearing is therefore part 
of the gear-box. The condenser is placed, as men- 
tioned above, under the low-pressure turbine, and the 
whole plant is so arranged and connected together 
that it makes a homogeneous whole, which can be 
lowered as a single unit on to its seating on the tank top, 
the only lining up to be done being to set the main 
gear-wheel shaft in line with the propeller shaft. 
Figs. 4 and 5, on the opposite page, show such a 
Simplex Unit installed in an engine room. 

On the same bedplate as the turbines, gear box and 
condenser, an auxiliary unit is arranged. This 
embodies the circulating, extraction, oil, bilge and 
sanitary pumps. This unit is normally driven by a 
chain from the main shaft through a clutch, but for 
starting or manceuvring a small reciprocating engine 
is provided, which also drives the set through a clutch. 
The pumps can be run by this engine when starting 
ap or when maneeuvring. When running normally 
at sea the engine is cut out and the economy due 
to a drive from the main turbines is secured. It is 
proposed, further, to drive a dynamo from this auxiliary 
unit with a voltage regulator to allow for the variation 
in. speed of the mainengine. The design of the auxiliary 
unit, which is exceptionally neat, is due to the makers, 
Messrs. Drysdale and Company, Limited, of Glasgow. 

A very complete set of tests on the Simplex Unit 
has been carried out by Professor C. J. Hawkes, 
of Armstrong College, Newcastle-on-Tyne, for 
which purpose the propeller shaft was coupled to a 
Froude dynamometer, enabling the brake horse-power 
Six tests were run at 
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powers of from 2,323 brake horse-power to 1,009 brake 
horse-power, the propeller-shaft revolutions being varied 
proportionally from 83-75 to 63-77. The steam pressure 
during the tests, at the main steam pipe, was main- 
tained at 275 lb. per square inch gauge, the temperature 
being 750 deg. F., and the vacuum 28} in. The 
results are shown in Fig. 6. From this it will be seen 
that, at the higher power, the consumption was 8-6 lb. 
of steam per brake horse-power hour, while, at the lower 
power, t.e., at less than half full power, it was 9-6 Ib., 
or a difference of only about 11 per cent. Such a small 
difference between full and half power is a great advan- 
tage, as normally a tramp steamer runs at rather less 
than full power and one of the charges commonly 
made against the turbine has been that its economy 
rapidly falls off at reduced powers. The result is 
obtained by giving the Parsons blading on the high- 
and low-pressure stages a high coefficient and also 
by the use of an impulse wheel in the high-pressure 
unit with three sets of nozzles consisting, respectively, 
of 4, 3, and 2 nozzles. Seven nozzles were in use in 
the test at the highest load and thus there was even then 
a margin for overload if required, on account of heavy 
weather or the desire to catch the tide at a port. It 
may be pointed out that 8-6 lb. per shaft horse-power 
is equivalent to about 7-6 1b. per indicated horse-power, 
a figure which has rarely been improved upon by a 
reciprocating-engine installation. 

The whole plant, as already mentioned, has been 
designed to give a simple, reliable and efficient installa- 
tion at moderate cost, and judging from the test results 
obtained, if combined with efficient boilers and auxili- 
aries, may be expected to show a consumption of less 
than 1 Ib. of coal per indicated horse-power hour. In 
such circumstances it would appear to have a very 
promising future before it. 








THE PERAK RIVER HYDRO- 
ELECTRIC POWER SCHEME.* 
By B. M. Hettstrom, Assoc.M.Inst.C.E. 

Tue Perak River Hydro-Electric Power Company, 
Limited, was formed for the purpose of supplying 
electricity to the tin mines of the Kinta Valley, and 
has built a hydro-electric power station with an installed 

apacity of 27,000 kW at Chenderoh on the Perak 
river, and a steam power station with an installed 

capacity of 18,000 kW at Malim Nawar, about 40 miles 
south of Chenderoh. The distribution system consists 
f eleven outdoor substations and about 87 miles of 
high-tension transmission lines, with a capacity of 
tbout 36,000 kVA. 
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A head of 60 ft. has been created at Chenderoh by 
building a dam across the river, and a lake with an 
area of 8-8 square miles at crest level has been formed 
above the dam. The intake constitutes a continuation 
of the dam proper, and water is led from the intake 
to the power-house by short steel pipes. The installa- 
tion consists of three vertical turbines with Francis 
runners. 

All the important hydraulic features of the Chenderoh 
plant were studied in the laboratory by means of 
model tests, the results of which formed the basis of 
the final design. One of the chief difficulties was to 
find a suitable way of controlling the flood water, 
which had amounted to 300,000 cusecs in 1926 and 
might be expected to reach 450,000 cusecs, or even 
more. The design of the Ambursen dam is of special 
interest ; it embodied some unusual features, notably 
in connection with the principles adopted for the 
design of the bottom outlets and the sector-gate. The 
cofferdams, which had to be built in running water, 
partly on rock and partly on gravel, were constructed 
so that they could be temporarily flooded, thereby 
saving the expense of erecting flood-proof coffer- 
dams of a considerable height. 

Concrete aprons are provided below the: dam to 
protect the river bed from erosion by discharge water. 
As the sector-gate may have to be used for normal 
regulation of the water level in the reservoir above the 
dam, considerable quantities of water may have to be 
passed through the opening, even when the water level 
below the dam is comparatively low and the down- 
stream water-cushion fairly shallow. It was therefore 
necessary to devise a special energy-dissipator below 
the sector-gate, consisting of a jet-deflector at the 
foot of the spillway and a pair of jet-dividers on the 
downstream side of the spillway immediately below the 
sector gate. It is believed that this arrangement has 
not been used before ; it has proved quite satisfactory 
in operation. Aprons below the spillway dams have 
also been provided with special arrangements for dissi- 
pating the energy of the jets. 

An extensive series of tests on concrete was carried 
out. Acompression-testing machine having a capacity 








* Abstract of a paper read before the Institution of 
Civil Engineers on Tuesday, December 18, 1934. 





of 400 tons, and another having a capacity of 50 tons, 
formed part of the equipment of the laboratory, which 
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was also used for tests of the watertightness and 
strength of the various mixes of concrete employed. 
More than 2,000 8-in. concrete cubes were tested for 
crushing strength, and over 600 concrete pipes for 
watertightness. 

The power station at Malim Nawar uses pulverised 
fuel of local origin, and has three 6,000-kW turbo- 
alternators, three boilers each evaporating 52,000 Ib. 
per hour, and one evaporating 90,000 Ib. per hour. 
The paper gives a full description of the arrangement 
of the mechanical and electrical equipment. 

The distribution system consists of primary 66-kV 
lines and secondary 22-kV lines. The local transmission 
lines operate at 6-6 kV. All the substations are of the 
outdoor type, with *busbars and insulators carried on 
steel structures to which the transmission lines are 
strained. Every effort was made to provide for maxi- 
mum reliability of regulation and capacity in the 
network without unnecessary expenditure on equip- 
ment. The scheme has given no trouble, and the 
power-supply has suffered no major interruption 
throughout the three years during which it has been 
running. 








THe PRoPERTIES AND Uses oF MaGNEsIUM ALLOYS. 
An account of the development and properties of the 
Elektron magnesium-rich alloys, and interesting informa- 
tion concerning their applications are contained in a 
recently-published hand of reference entitled 
Magnesium Alloys, with Special Reference to Elektron. 
Tabulated data regarding the mechanical and physical 
properties of magnesium alloys are given, and advice and 
detailed instructions relating to the machining, welding 
and working of Elektron are included. Among other 
particulars are tables of dimensions and weights of tubes, 
sheets, and extruded rods, bars, and sections. Some 

ages of the book are devoted to the application of 
Blektoon alloys in the aircraft, automobile, machine-tool, 
textile-machinery, electrical, and other engineering indus- 
tries, and in this section are reproduced numerous photo- 
graphs of typical Elektron castings and of machines and 
plant embodying parts of this material. In view of the per- 
formance of the de Havilland Comets in the recent air 
race to Australia, it is interesting to note the part played 
by Elektron in their construction. On the authority of 
Messrs. The De Havilland Aircraft Company, Limited, 
it is stated that using these magnesium ailove in the 
Comets provided a saving in deadweight which permitted 
po ag ag fuel and oil to be carried, and extended the 
ange by 7} per cent. The volume has been compiled 
by the Y Blektron- metal group of patent owners and 
licensees, namely, Messrs. Birmingham Aluminium Cast- 
ing (1903) Company, Limited ; Messrs. Sterling Metals, 
Limited ; Messrs. i. Stone and Company, Limited ; all 
of whom make castings; Messrs. James Booth and 
Company (1915), Limited, who make and supply sheet, 
extruded products, bars and forgings; and Messrs. F. A. 
Hughes and Company, Limite oi Abbey House, Baker- 
street, London, N Nw, the owners of the British patents 
and suppliers of Elektron ingots for the British Empire. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British 
possessions and in foreign countries. The closing date of 
each tender is stated below. Details may be obtained on 
application to the Department, at the above address, 
the reference number given being quoted in each case. 

Electrical Testing Apparatus, including instruments and 
instrument transformers. Argentine National Sanitation 
Works, Buenos Aires; January 17, 1935. (A.We 
12,826.) 

Seamless Steel Tubes for locomotive boilers, 13,561 m.» 
and 241 m. of flexible steel piping for steam. Argentine 
State Railways, Buenos Aires; January 18, 1935. 
(G.Y. 14,607.) 

Tin of the usual brands, 20 tons, c.i.f. Gdynia. Polish 
Ministry of Communications, Warsaw ; January 31, 1935. 
(G.Y. 14,608.) 

Electric Overhead Travelling Cranes, 12, with capacities 
ranging from | metric ton to 76 metric tons. Argentine 
State Railways, Buenos Aires ; March 15, 1935. 
(A.Y. 12,827.) 

Telephone Cable, three miles of 20 pair, and two miles 
of 25 pair, enamelled, silk and cotton insulated, impreg- 
nated and lead-covered. Post and Telegraph Depart- 
ment, Wellington, New Zealand; February 20, 1935. 
(A.Y, 12,828.) ‘ 

Wire, outside rubber-insulated and braided twin 
0-048-in, telephone wire; February 5. (A.Y. 12,830.) 
Also Jumper and other insulated wires; February 19. 
(A.Y. 12,831.) Posts and Telegraphs Department, 
Melbourne 
Post and 
Zealand ; 


Jumper Wire, flameproof, 2/124, 90 miles. 
Telegraph Department, Wellington, New 
February 21, 1935. (A.Y. 12,832.) 

Fish-Bolt Spanners, 500, with 35-5-mm. jaw. Royal 
State Railways of Siam, Bangkok; January 18, 1935, 
(G.Y. 14,610.) 

Bronze Wire, insulated and braided, 60 miles. Post 
and Telegraph Department, Wellington, New Zealand. 
February 4, 1935. (A.Y. 12,834.) 

Steel Solid-Drawn Conduit, heavy-gauge, screwed, 
enamelled, and in standard lengths with one coupling, 
external diameters } in., 1 in., 1} in., 14 in., and 2 in. 
Also welded heavy-gauge conduit and fittings of the 
same sizes. Indian Stores Department, New Delhi ; 
January 15, 1935. (G.Y. 14,619.) 

Builders’ Hardware.—A firm in Tetuan, Morocco, 
desires to receive quotations from United Kingdom 
manufacturers of galvanised sheets and tubes, cast-iron 
pipes, and sanitary ware in general. (G.Y. 14,611.) 








PERSONAL. 


The International Executive Council and British 
National Committee of the Wortp Power ConreRENCE 
have removed their offices from 63, Lincoln's Inn Fields, 
to 36, Kingsway, London, W.C.2. 

Mr, F. C. Coox, D.S.O., M.C., M.Inst.C.E., at present 
deputy chief engineer, has been appointed chief engineer 
of the Roads Department, Ministry of Transport, in 
succession to Mr. C. H. Bressry, C.B., who has been 
appointed engineer for the survey of highway develop- 
ment in Greater London. Mr. A. J. Lyppon, O.B.E., 
M.Inst.C.E., at present divisional road engineer, Northern 
Division, has been appointed to succeed Mr. Cook as 
deputy chief engineer 

MEssrs. CocHRANES (MIpDLEsBRO') Founpry, 
Limtrep, Ormesby lron Works, Middlesbrough, have 
opened an office at 16, Deansgate, Manchester 3, and 
have appointed Mr. H. 8, Davie to be sales representative 
in Manchester and the north-west 


Mr. H. J. Spratt, who has been secretary of the 
Chamber of Shipping of the United Kingdom, 28, St. 
Mary Axe, London, E.C.3, since 1918—save for five 
years during which he was director of the Central Council 
for Economic Information—has retired from active 
work, and Mr. H. E. Gortck, the assistant secretary, 
has been appointed secretary in his place. 


Messrs. Srectat.torw, Liurrep, Friern Park, North 
Finchley, London, N.12, have appointed Messrs. Modern 
Tool and Equipment Company, Limited, 12, East 
Bridge-street, Cromac Square, Belfast, to be their main 
distributor for Northern Yreland 








British STANDARD SPECIFICATION FoR RarLway 
Potnt-Oreratine Macutnes.—The British Standards 
Institution has issued a specification, designated No. 581 
1934, dealing with the performance tests for electrically- 
driven point-operating machines for railways. While 
speed of operation is all-important, it must be accom- 
panied by the ability to exert sufficient thrust to over- 
come the resistance due to ice, anow, or other obstruction. 


___ ENGINEERING. 





The times of operation and the thrusts laid down in the 
specification were arrived at as the result of an extensive 
series of tests carried out by, and on behalf of, the B.S.I. | 
Committee with the co-operation of the four main-line | 
railway companies and the London Passenger Transport | 
Board. In addition to performance tests, the publica- | 
tion deals with the genera] features of construction with | 
a view to securing a standard range of machines which | 
will be satisfactory for all normal service requirements 
of British and overseas railways. Copies of the specifica- 
tion may be obtained from the Publications Department | 
of the Institution, 28, Victoria-street, Westminster, 
London, 8.W.1, price 2s, 2d. post free. 








CONTRACTS. 


Messrs. THe Brrriss Taomson-Hovuston Company, 
LimITeD, Rugby, have received the order for the electrical 
equipment in connection with the conversion of the 
Port Jackson and Manly Steamship Company's double- 
ended ferryboat Bellubera to Diesel-electric drive. The 
Bellubera is one of six double-ended passenger ferry 
steamers running in Sydney Harbour. The propelling 
machinery will operate on the B.T.H. patented con- 
trolled current system, a method employed on the 
ferryboat Electric Star, now running between Hong 
Kong and Kowloon. The equipment will include four 
5-cylinder, 2-stroke, 400-450 hha Harland and Wolff 
Diesel engines, each coupled to a B.T.H. direct-current 
generator rated at 320 kW, four propeller motors, each 
rated at 615 h.p., at 790 r.p.m., and gearing with Michell 
thrust blocks, lubricating-oil pumps and bridge control 
stations. 


Messrs. Mrronert Brorners Sons anp Company, 
Lirep, 137, Victoria-street, London, 8.W.1, are the 
main contractors for the rebuilding of Burleigh Bridge, 
between Derby and Duffield stations, London, Midland 
and Scottish Railway. The length of the structure is 
222 ft., and at present there are seven spans. The new 
bridge will have six spans. 


Messrs. SMOKELESS ComBUSTION Company, LimITED, 
Danes Inn House, 265, Strand, London, W.C.2, have 
installed their Balanced-Combustion system in a plant of 
eight Lancashire boilers owned by Messrs. W. Ewart and 
Sons, Limited, Belfast, and of three Economic boilers 
owned by Messrs. Meredith and Drew, Limited, Shadwell, 
London. They have also received repeat orders from 
Messrs. British-American Tobacco Company, Limited, 
Millbank, London, 8.W.1, in connection with five heating 
boilers, from Messrs. Gramophone Company, Limited, 
Hayes, Middlesex (one water-tube boiler), Messrs. Hall 
and Woodhouse, Limited, Blandford (one Lancashire 
Iboiler), and Messrs. Huntley and Palmers, Limited 
-Reading (eight biscuit ovens). 








BOOKS RECEIVED 


Advanced Surveying. A Text-Book for Students. By 
Avex. H. Jameson. London: Sir Isaac Pitman and 
Sons, Limited. [Price 12s. 6d. net.] 

Warmewirtschaft. By Hernricn Netz. 
Berlin: B.G. Teubner. [Price 5 marks]. 

The Practical Engineer Electrical Pocket Book and Diary, 
1935. Edited by Conrap Arnotp. Oxford: Uni- 
versity Press. London: Humphrey Milford. [Price 
2s. 6d. net.) 

The Practical Engineer Mechanical Pocket Book and Diary, 
1935. Edited by Ernest G. Becx. Oxford: Uni- 
versity Press. London: Humphrey Milford. [Price 
2s. 6d. net.) 

Scientific Papers and Addresses of the Hon. Sir Charles A. 
Parsons, O.M., K.C.B., F.R.S. With a Memoir by 
Lord Rayleigh and Appendices. Edited by the Hon. 
G. L. Parsons. Cambridge: University Press. 
[Price 15s. net.] 

Die Praktische Werkstoffabnahme in der Metallindustrie. 
By Dr.-Pam. Ernst Damerow. Berlin: Julius 
Springer. [Price 16-50 marks.) 

Le Moteur a Explosions. Vol. I. By R. Devituers and 
P. Mercts. Third edition. Paris: Dunod. 

Air Ministry. Aeronautical Research Committee. Re- 
ports and Memoranda No. 1609. Wind Tunnel Tests 
on Bristol Fighter Model with Slotted R.A.F. 34 Section 
Wings. By K. W.Crarx. [Price 6d. net.] No. 1617. 
Stiffness Determination in Certain Cantilever Wings. 
By H. R. Cox, J. Hanson and W. T. Sranrorp. 
[Price ls. net.] No. 1618. Wind Tunnel Tests on a 
Model Gloster Troop Carrier. By W. G. A. Perrine 
and C. Catiten. [Price ls. net.] London: H.M. 
Stationery Office. 

jir Ministry. Meteorological Office. 
1933. London: H.M. Stationery 
l5s. net.) 

The Institution of Railway Signal Engineers. Proceedings, 
1934. Part I. February, 1934, to September, 1934. 
Reading: Offices of the Institution. [Price 7s. 6d. to 
non-members. } 

Dauerbiegefestigkeit von Konstricktionsteilen an LEins- 
pannungen, Nabensitzen und Ahnlichen Kraftangriff- 
stellen. By Pror.- Dr. A. Toum and Dr.- Ine. F. 
Wewpveruicn. Berlin : V.D.1.-Verlag, G.m.b.H. 
[Price 7-50 marks. ] 

Axialgeblise vom Standpunkt der Tragfligeltheorie. By 
Dr. C. Ketter. Zurich: A. G. Gebr. Leeman und 
Co. 


Leipzig and 


British Rainfall, 
Office. [Price 


Aerodynamic Theory. Vol. Ul. Division E. General 
Aerodynamic Theory—Perfect Fluids. W.¥F. Duranp, 
Editor-in-Chief. Berlin: Julius Springer. [Price 


20 marks. ]} 

Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1604. Arithmetical Solution of 
Equations of the type A*y = const. By A. THom. 
[Price 9d. net.] No. 1613. Windscreens with Open- 
ings. By F. B. Braprietp and B. LockspEIser. 
[Price 9d. net.) No. 1615. Hot-Wire Type of Instru- 
ment for Recording Gusts. By L. F. G. Summons and 

. A. Beravan. [Price ls. net.] London: H.M,. 
Stationery Office. 

Jane's All the World's Aircraft, 1934. Edited by C. G. 
Grey. London: Samson Low, Marston and Com- 
pany, Limited. [Price 42s. net.) 

Bulk Handling of Wheat. A Lecture Delivered at the 
Melbourne University. By L. Boyp Mercer. Mel- 
bourne: University Press. London: Humphrey 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

Problem of Ebbw Vale Works.—Mr. P. Malcolm 
Stewart, Commissioner for the Distressed Areas of 
England and Wales, has spent some days with Captain 
Crawshay, the District Commissioner, discussing condi- 
tions in Monmouthshire and Glamorganshire with the 
heads of firms, representatives of employees, and other 
people in a position to give information. He also 
met the chairman of the South Wales Industrial Develop- 
ment Council and a number of prominent manufacturers 
and industrialists. The expressed willingness of the 
Government to do something for the depressed areas has 
resulted in yet another effort being made to secure 
Government aid for the restarting of the Ebbw Vale 
works. There was a great deal of disappointment in 
the district when it was announced that the Blaenavon 
Company had decided to sell the Blaenavon blast- 
furnaces, three in number, one of which had not been 
used since rebuilding, and was in excellent condition, 
thus ending all hope of the revival of iron smelting in 
that part of Monmouthshire. The Ebbw Vale works, 
which have five blast furnaces, one built by the Govern- 
ment as a war-time measure at a cost of about 1,000,000/., 
but not completed until after the war was over, have 
been idle for several years. The Ebbw Vale works 
alone remain of the line of iron-smelting centres that 
once spread along the Northern outcrop of the Welsh 
coalfield in the counties of Monmouthshire and Gla 
morganshire. 

New Coal Washery.—Messrs. Cory Brothers and Com- 
any, the Welsh colliery and coal-exporting firm, who 
ave several colliery enterprises in South Wales, are 

erecting at their Glyn Castle colliery, Resolven, a new 
coal washery and screening plant, which is to be com- 
pleted next March. Owing to the change in the character 
of the Welsh coal trade, the demand for washed sized 
coals is constantly increasing, while there is difficulty 
in finding a ready market for large coals at the scheduled 
prices. in the ordinary way, two-thirds of the outputs 
of the coalfield consists of large coal, and, in some 
cases, notably in the dry coals, where the sized classes 
command a higher price than the large coals, breaking 
plant has been installed to produce the sized coals 
required. Sized coals are very economical in use, and 
there seems little doubt that there will be an increasing 
call for coal-breaking machinery and washing plant in the 
district. 

Llanelly Road Scheme.—Lianelly Corporation have 
under consideration a proposal to construct a road to 
link up Pembrey-road and Oldcastle-road, providing 
a by-pass that would divert much of the traffic that 
now congests the main streets of the town. The estimate 
of the Borough Surveyor is that the cost of the new 
road would be 61,9731., without including the purchase 
price of the necessary land, and would carry an obliga- 
tion to provide half the cost of arching the River Lliedi. 
Negotiations have been opened with the Ministry of 
Transport, who have been asked to make a grant towards 
the scheme. 

Welsh Water Supplies.—There seems to be no longer 
any difficulty over supplies of water in any district in 
Wales as the result of the very heavy rainfall of recent 
months. At Oswestry, the pumping that had gone on 
since April at Bath Pool Springs has ceased, and it was 
reported at a recent meeting of the Council that the 
springs were yielding a surplus of 30,000 gallons per 
day. This is typical of the position throughout the 
district. There has been, however, a discussion at 
Bangor between representatives of the public authorities 
in Carnarvonshire and Anglesey. While Carnarvonshire 
has had abundant supplies of water from the uplands 
of Snowdonia, the island of Anglesey, during last summer, 
experienced acute shortage in many places. It was 
decided to seek a comprehensive regional survey by the 
respective County Councils. It was understood that 
English authorities were seeking to draw upon the water 
supplies of Carnarvonshire, and it was regarded as 
necessary that the rights to the existing lakes and 
watersheds should be secured. 








Tue Descatinc oF WATER Marins.—aAn interesting 
demonstration was recently carried out on behalf of 
the Bradford Corporation Water Department by Messrs. 
Clensol, Limited, 75, Victoria-street, London, 8.W.1. 
This firm were instructed to clean 100 yards of 2-in. 
main, which had a very heavy deposit of calcium cai 
bonate, and ferric oxide, at Quaker-lane, Liversedge. 
near Bradford. The bore of the pipe, before cleaning, 
was reduced to less than 1 in. Clensol solution was 
circulated for a period of 12 hours. After the first four 
hours’ circulation, the return was heavy with sludge and 
deposit, and this was gradually drained off from th« 
return, and the main was left until the following 
morning. At noon on the morrow, the solution was 
drained off, the main was thoroughly flushed through, and 
four pieces of main cut off for inspection. Samples from 
the high-end and from the centre of the main showed 
that in each case the deposit had been almost completel) 
removed while the sample from the lowest end of the main 
was found to be satisfactory, although not quite so 
effectively cleaned as the previous samples. Upon 
examining sample No, 4—a new length of main— it was 
found that there was no evidence that the composition 
painted upon it had been injuriously affected ; the pip¢ 
appeared to be in a condition similar to that when 
installed. Moreover, a piece of the main was broken 
longitudinally so that a full examination could be made 
to be sure that the metal itself had not been damaged 
or contaminated. The demonstration, it was considered, 
proved that the Clensol method of descaling was 





Milford. [Price ls. 6d.) 


efficient. 
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NOTES FROM CLEVELAND AND | 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Business is virtually 
suspended, and market transactions of moment are 
not expected until the New Year, when expansion of 
trade is rather confidently anticipated. Meanwhile stocks, 
which had shrunk almost to vanishing point, are increas- 
ing, due to holiday inactivity at consuming works. 
Though obstacles to overseas sales are as difficult as 
ever to overcome, merchants hope to make further 
contracts with customers abroad. Producers are dis- 
inclined to accept recognised export quotations, which 
are substantially below the figures that are paid for 
consumption at British works. Competition for Scottish 
trade threatens to continue keen, but makers of Cleve- 
land pig expect to secure their fair share of orders from 
firms beyond the Tweed. For other than overseas 
trade, fixed minimum figures for Cleveland iron remain 
on the basis of No. 3 g.m.b. at 67s. 6d. for local use, 
69s, 6d. for delivery to North-East coast districts beyond 
the Middlesbrough zone, 67s. 3d. for delivery to Falkirk, 
and 70s. 3d. for delivery to Glasgow. 

Hematite.—In the East-Coast hematite branch also, 
seasonal increase of stocks is reported. Local con- 
sumers of hematite are likely to need larger supplies 
than of late, and deliveries to customers in Sheffield 
promise to be more than maintained in the New Year. 
Merchants incline to the belief that some enlargement 
of Continental trade may be reported in the near future, 
notwithstanding the difficulty experienced in arranging 
payments and the continued yor none ow cheapness of 
foreign iron. Delivery prices of East-Coast brands are 
at the equivalent of No. 1 quality at 69s. here, 71s. supplied 
to Durham and Northumberland, 75s. to 78s. to various 
parts of Yorkshire, and 75s. to Scotland. 


Foreign Ore.—Consumers of foreign ore claim that 
they can buy odd parcels, needed for particular purposes, 
at prices that have ruled for some time, and as they 
are not obliged to renew period contracts, they 
are unwilling to acknowledge that values are rising. 
Merchants declare, however, that advanced figures 
will have to be paid for forward delivery. 

Blast-Furnace Coke.—Durham blast-furnace coke of 
good medium quality keeps at 20s. delivered here, though 
the figure has been shaded. 

Manufactured Iron and Steel.—There is a lull in buying, 
as is to be expected at this time of year, but manufac- 
turers have a lot of work to execute, and quite expect 
to book further substantial orders for home consump- 
tion at the following figures, subject to the usual rebates : 
Common iron bars, 91. 12s. 6 packing (parallel), 81. ; 
packing (tapered), 101.; steel billets (soft), 51. 12s. 6d. ; 
steel billets (medium), 7/1. 2s. 6d.; steel billets (hard), 
7l. 7s. 6d.; iron and steel rivets, 111. 10s.; steel boiler 
plates, 91. 5s.; steel ship plates, 87. 15s.; steel angles, 
Sl. 108.; steel joists, 81. 15s.; heavy sections of steel 
rails, 81. 10s. for parcels of 500 tons and over, and 9. 
for smaller lots ; and fishplates, 12/. 10s. Black sheets 
(No. 24 gauge) are 101. 10s. delivered to home customers, 
and 91. 5s. f.o.b. for shipment abroad; and galvanised 
corrugated sheets (No. 24 gauge) are 131. delivered to 
home customers, and 111. 5s. f.o.b. for shipment over- 
seas. 

Output of Ironstone and Pig-Iron.—Total quantity of 
ironstone taken from the Cleveland hills during the past 
twelve months is estimated at 1,600,000 tons. For the 
previous year, the output was 1,012,700 tons. The 
estimated production of pig-iron at North-East coast 
blastfurnaces during the past twelve months is 1,700,000 
For the year 1933 the make was 1,057,300 tons. 


tons. 








Tue Late Mr. W. C. Hayne.—We regret to note 
the death, on December 18, in his 74th year, of Mr. W. 
Crosier Hayne, a governing director of Messrs. Moreland, 
Hayne and Company, Limited, constructional engineers, 
80, Goswell-road, London, E.C.1, a firm established 
upwards of 100 years ago and incorporated as a private 
limited company in 1897. Mr. Hayne had been associated 
with the Company for over forty years, and was well 
known to those engaged in the building industry. 





NaNEING-Pukow Train Ferry.—Plans for the 
improvement of the Nanking-Pukow train-ferry service 
have been made by the Tientsin-Pukow Railway Ad- 
ministration. According to a recent issue of the Chinese 
Economic Bulletin, these include the lengthening of the 
operating period of the ferry to 20 hours daily, the 
employment of more workers in order to allow the 
introduction of two shifts, and the transportation of 
coal between the Tientsin-Pukow and the Nanking- 
Shanghai Railways to the full capacity of the ferry. 
It is estimated that these plans, if carried out, will result 
in an increase of over 700,000 dols. in the annual revenue. 


BroapcasTinc StTaTION FOR WEATHER REPORTS.— 
\ national aviation meteorological station, the pro- 
grammes of which will consist entirely of weather reports, 
forecasts and warnings for airmen, is to be erected at 
Cranwell, Lincolnshire, by Messrs. Marconi’s Wireless 
Telegraph Company, Limited, Electra House, Victoria- 
embankment, Eaalion, W.C.2, on behalf of the Air 
Ministry. The new station, which will have an energy 
of 2 kW in the aerial, will be operated by the Air Ministry, 
ind will transmit meteorological bulletins at regular 
intervals throughout the day. Its messages, which will 
be transmitted on a wavelength of 1,158 m., are expected 
to be easily receivable over a wide area of Great Britain. 





It is anticipated that the new station will be opened in 
the early summer of 1935. 


ENGINEERING. 


NOTES FROM THE NORTH. 


Guascow, Wednesday. 


Scottish Steel Trade.—Conditions in the Scottish steel 
trade have not shown any material change over the | 
week, and specifications have diminished on account of 
the holidays. The placing of a number of contracts 
with shipbuilders for new tonnage recently has decidedly 
improved the outlook of the local steel makers, and the | 
fairly satisfactory output of shipbuilding material during 
the past few months is likely to continue. The general 
inquiry, however, is only fair. In the black-steel sheet | 
trade, the demand for the heavier-gauge sheets is still 
very good, and the home consumption is on a large | 
scale. On the other hand, the demand for the lighter | 
gauges and galvanised sheets is of a limited nature, 
particularly for export. Quotations show no change, 
and the following are the current market prices :— 
Boiler plates, 91. 5s. per ton; ship plates, 81. 15s. per 
ton; sections, 81. 7s. 6d. per ton; black-steel sheets, 
4 in., 82. 108. per ton, and No. 24 gauge, in minimum 
four-ton lots, 101. 10s. per ton ; and galvanised corrugated 
sheets, No. 24 gauge, 13/1. per ton in minimum four-ton 
lots, all delivered at Glasgow stations. 

Malleable-Iron Trade.—A very quiet tone continues to 
prevail in the malleable-iron trade of the West of Scot- 
land, and the closing down of the works for the holiday 
vacation is not an unmixed blessing to those in charge. 
Orders have for some time been of such small volume 
that the tonnage output has been most unsatisfactory. 
This has been a very lean year overall, and the re-rollers 
of steel bars have also suffered badly, owing to the 
severity of the Continental competition, and although 
they had hopes of further protection from the Govern- 
ment, nothing has yet been done. The current prices 
are as follows :—Crown bars, 91. 15s. per ton for 
home delivery, and 91. 5s. per ton for export; and 
re-rolled steel bars, 81. 12s. per ton for home delivery, 
and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—-In the Scottish pig-iron 
trade the output of the 13 furnaces now in blast is going 
steadily into consumption, and order books are fairly 
well filled. Export lots are of little note, and most of 
the current business is on home account. No change has 
taken place in prices, which are as follows :—Hematite, 
71s. per ton delivered at the steel works ; and foundry 
iron, No. 1, 72s. 6d. per ton, and No. 3, 70s. per ton, 
both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending on Saturday, December 15, only amounted to 
75tons. Of that total, 15 tons were shipped overseas 
and 60 tons coastwise. During the corresponding week 
of last Decemcer, the figures were 95 tons of pig iron 
shipped overseas and 30 tons coastwise, making a total 
shipment of 125 tons, 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


The Christmas set-back has been 
The majority of works have good 
Com- 


Iron and Steel. 
shorter than usual. 
order books and New Year prospects are bright. 
petition for inland business in various kinds of steel and 
engineering products is reported to be more keen. The 
promise of early delivery is one of the most important 
factors in the securing of fresh orders. A highly satis- | 
factory position obtains in the raw and semi-finished | 
steel branches. Big batteries of furnaces are working to | 
capacity on the production of basic-steel billets and similar 
materials. Most of this work is on home account, but 
foreign sales show some improvement. Heavy machinery 
and engineering departments are well placed. Most 
works have sufficient orders to keep them operating at 
current capacity well into the New Year. Large hollow 
forgings and boiler drums are being turned out for electric 
power station extensions in various parts of the country. 
Structural steel requirements are more substantial. 
Departments producing wheels, tyres, axles, and springs 
for tramway and railway use report an improving demand. 
Other types of railway furnishings do not command 
much attention. The home call is steady, but the dearth | 
of foreign business is keenly felt. Expansion in the 
demand for mining equipment is more apparent. Other | 
lines showing improvement are quarrying and excavat- | 
ing machinery and implements, roadmaking plant, and 
cement and concrete-making equipment. Agricultural 
machinery and parts are an improving market. There 
is a stronger all for magnet steel and magnets for the 
electrical and wireless industries. Firms producing air- 
craft steel and parts are busily employed, and are con- 
suming a growing quantity of stainless steel for the 
manufacture of wing parts, struts, pump shafts, car- | 
burettor floats, tie rods, tubes, and valves. Large | 
chemical plant under erection in this country and in| 
South Africa calls for much stainless steel. Agricultural | 
needs are substantial, and the tool trades report further | 








expansion. Engineering requirements are on _ the| 
increase. 
South Yorkshire Coal Trade——The holidays have | 





curbed the improvement noted during the past few weeks, 
but industrial fuel is active. Electricity undertakings | 
are taking heavy tonnages of smalls. Steam coal is steady | 
and housecoal requirements show little change. The | 
demand for most classes of coke is up to recent level. | 
Quotations are: Best branch hand picked, 24s. to 26s. ; | 
Derbyshire best house, 20s. to 22s.; Derbyshire best | 
brights, 17s. 6d. to 198.; best screened nuts, 16s. 6d. to 
17s. 6d.; small screened nuts, 15s. to 16s.; Yorkshire 
hards, 16s. 6d. to 17s.; Derbyshire hards, 16s. 6d. to 
17s. 6d. ; rough slacks, 8%. to 9s.; and nutty slacks, 
7s. to 88, 6d. 


| Smith, Dr, C, E. Szeghé and Mr. 
and North Wales (Liverpool) Centre : Monday, January 7, 
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NOTICES OF MEETINGS. 
InstiTuTION oF ELectricaL ENGInrEers.— Wireless 
Section: Wednesday, January 2, 6 p.m., Savoy-place, 
Victoria-embankment, W.C.2. “A Magneto-Striction 
Echo Depth Recorder,” by Drs. A. B. Wood and F. D. 
Smith, and Mr. J. A. MceGeachy. Meter and Instrument 


Section: Friday, January 4, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. (i) “The Theoretical 


and Practical Sensitivities of Gas-Focused Cathode-Ray 
Oscillographs, and Effects of the Gas on their Perform- 
ance,” by Professor J. T. MacGregor-Morris and Mr. 
J. Hz. enley. (ii) “A Cathode-Ray Oscillograph 
Equipment Embodying a High-Voltage, Gas-Filled, 
Sealed-Glass Deciieasan Tube,” by Professor 8S. Parker 
. Bradshaw. Mersey 


Liverpool. “* Electrical Develop- 
” by Mr. A. Monkhouse. North 
January 8, 7 p.m., Queen’s 
, 1. “A Critical Examination 
ractice Relating to the Electrical Warming 
and Air-Conditioning of, and the Supply of Hot Water 
to, the > ~ Buildings,” by Messrs. R. Grierson and 
D. Betts. North-Western Centre: Tuesday, January 8, 
7.15 p.m., Engineers’ Club, Albert-square, Manchester. 
“ Electrical Developments in the U.S.S.R.,’’ by Mr. A. 
Monkhouse. Scottish Centre: Tuesday, January 8, 
7.30 p.m., The Institution of Engineers and Shipbuilders 
in Scotland, 39, Elmbank-crescent, Glasgow, C.2. 
“Generation, Distribution and Use of Electricity on 
Board Ship,” by Messrs. C, W, Saunders and H. W. Wilson, 
and Dr. R. G. Jal Hampshire Sub-Centre : 
ga January 9, 7.30 p.m., The Municipal 
College, Portsmouth. ‘ The ectrification of the 
Manchester, South Junction and Altrincham Railway,” 
by Lieut.-Colonel F. A. Cortez Leigh. Institution : 
Thursday, January 10, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Ordinary meeting. ‘“‘ Electrical 
Developments in the U.S.8.R.,” by Mr. A. Monkhouse. 
Dundee Sub-Centre: Thursday, January 10, 7.30 p.m., 
University College, Dundee. ‘‘ Glass-Bulb Mercury- 
Are Rectifiers,”” by Mr. A. M. Browne. 
INsTITUTION oF Crvi. ENGINEERS.—Tuesday, January 
8, 6 p.m., Great George-street,8.W.1. Ordinary Meeting. 
(i) “ The Construction of Silvan Dam, Melbourne Water 
Supply," by Mr. A. E. Kelso. (ii) ‘‘ The Water Supply 
of Murree and its Recent Extensions,” by Messrs. 
J. A. R. Bromage and J. 8. Sethi. (iii) “*‘ The Construc- 
tion of the Silent Valley Reservoir, Belfast Water 
Supply,” by Mr.  ° MelIidowie. Birmingham 
and District Association : Thursday, January 10, 6 p.m., 
James Watt Memorial Institute, Birmingham, 3. ‘“ The 
Determination of Direction Underground,” by Mr. T. G. 


7 p.m., The University, 
ments in the USSR, 
Midland Centre ; Tuesday, 
Hotel, City-square, 
of the Present 





Bocking. 
INsTITUTION OF MECHANICAL ENGINEERS.—South 
Wales Branch: Tuesday, January 8, 6 p.m., Royal 


Metal Exchange, Swansea. Annual Meeting. ‘“ High- 
Pressure Plant for Experimental Hydrogenation Pro- 
cesses,” by Messrs. A. T. Barber and A. H. Taylor. 
Southern Branch: Thursday, January 10, 6.45 p.m., 
The Municipal College, Portsmouth. Annual Meeting. 
“Creep of Metals,” by Professor F. C. Lea. Yorlshire 
Branch: Thursday, January 10, 7.30 p.m., Hotel 
Metropole, Leeds. Annual Meeting. ‘‘ Textile Machin- 
ery for the Production of Worsted Yarn,” by Mr. David 
Waterhouse. Institution: Friday, January 11, 7 p.m., 
Storey’s-gate, 8.W.1. ‘‘ Automatic Railway Signalling,” 
by Mr. E. E. Pierce. 

Norru-East Coast InstiruTION OF ENGINEERS AND 
SuipsurLtpERs.—Friday, January 11, 6 p.m., The Mining 
Institute, Newcastle-upon-Tyne. ‘‘ Heavy - Weather 
Damage,” by Mr. J. Foster King. 


For Meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 








British StanpaRp AsBEsTos-CeMENT RaIn- WATER 
Piers AND GutTrTeRs.—Specification No. 569-1934, 
recently issued by the British Standards Institution, 
deals with the dimensions and workmanship of asbestos- 
cement rain-water pipes and gutters. The publication 


| also deals with a comprehensive range of standard forms 


of pipe and gutter fittings for use in connection with 
rain-water systems, An interesting feature of the 
specification is the standard form of socket for pipes 


| which ensures Pape emer A and enables replace- 


ments to be made with the minimum amount of adjust- 
ment. Copies may be obtained from the Publications 
Department of the Institution, 28, Victoria-street, 
London, 8.W.1, price 2s. 2d. post free. 

Ex.ectric Hanp-Lamp TRaNs¥FoRMER.—Attention has 
recently been called in more than one official report to 
the dangers attendant on the use of electric hand lamps. 
It is claimed that these dangers can be entirely eliminated 
by the employment of a small transformer which has 
recently been placed on the market by Messrs. The British 
Thomson-Houston Company, Limited, Crown House, 
Aldwych, London, W.C.2. This transformer is 7 
5f; in. long by 3% in. in diameter, and is supplied wit 
a standard socket and plug for connection to the flexible 
lead of the hand lamp. It is fitted with a single lug, so that 
it can be fixed on the wall or with a metal sling mounted 
on wheels, thus enabling it to be suspended from a girder. 
The primary winding is designed for connection to a 
200/260 volt 50-cycle circuit, and the secondary has 
an output of 36 watts at 12 volts. The transformer is 
intended for use with a headlight bulb, and as this lamp 
is only 40 mm. in diameter it can be et to light 
places that have hitherto been inaccessible. It is also 
more robust than the ordinary lamp. A special adaptor 
for use with a Lucas handlamp plug is included. 
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RECENT DEVELOPMENTS IN GERMAN WOODWORKING MACHINERY 


(For Description, see Page 719.) 














Fig. 9. Movunpine Macuine ror Curvep Work. Fie. 10. Smatt-HoLtze Mortisine MAcuHINE. 


WELDED STEEL GEAR WHEELS. 
WELDING as a constructional method in mechanical 
engineering has now reached such a stage that work 
of very large dimensions, ¢.g., alternator stators, con 
denser-shells, bedplates, &c., put together in this way, 
have become common. We have illustrated many 
uch examples in these pages from time to time. It 
will be noticeable, however, that the structures cited 
ibove are stationary, and it is not generally known 
that rotating parts carrying heavy torque loads are 
now being constructed by welding. Messrs. David 
Brown and Sons (Hudd.), Limited, Huddersfield, 
for instance, have devoted a good deal of attention 
to the welded construction of large spur gear wheels 
used in drives of various sorts. The basic reasons for 
this development have been twofold. Very large 
wheels are, as a rule, required for particular units, 
that is, they are not used in quantities. In consequence, 
1 large part of the cost is due to the operations of 
pattern-making and moulding, whilst, if they are of 
steel there is always « risk of hidden blow-holes, &c. 
rhe other primary reason for the adoption of welding 
lies in the speed in which a large wheel can be produced 
in the case of a hurried replacement due to a breakdown. 
As far as we know, the welded steel gear wheel had 
its origin in this country, and has already settled down 
on fairly definite lines. In a large wheel constructed 
by Messrs. Brown for a breakdown job, which, inci 
dentally, was delivered on the site in four days from 
the receipt of the order, the arms were made from 
rolled steel joists of standard section. These were 
welded to a hub made from a forged steel bar, the 
junction of the arms with the hub being stiffened with 
quadrantal pieces of plate between the arms and on 
the centre line of the joists, so that there was virtually 
a continuous web at the centre of the wheel for about 
a quarter of its diameter. The rim was formed from 
a strip of medium carbon steel rolled to shape and 
stiffened by a central vertical welded web. This web 
was cut away where the arms joined the rim and, again, 
formed, with the web of the joists, a continuous ring. 
Che wheel was welded up with the rim joint left open in 
order to avoid initial stresses. This joint was welded 
last. Itruns straight across the face. No difficulty was 











Fie. 11. THrer-Rotiter Sanpina MAcHINE. 


experienced with it in cutting the teeth. These may be, it is often simpler to use a single plate web instead of 
either spur or helical, as required. There is practically | arms. For building-up large wheels, if suitable rolled 
no limit in diameter for welded wheels of this type in | sections for the arms are not readily obtainable, two ur 
the direction of large sizes. With small welded wheels! three such webs suitably cross-braced can be used. 
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| therefore, seem that the lot of a scientist is a happy 
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jone. Notso! For, it is argued, science is not only 
|a body of knowledge; it is also a machine by 
| whose use social needs can be fulfilled. Moreover, 
| it has to be financed, and this very fact deprives 
-|the scientist both of much of his freedom and 
nearly all his “ purity.” It also gives rise to the 


SCIENTIFIC RESEARCH AND 4 ' 
questions: Who provides the money, and who 
SOCIAL NEEDS. | decides how it is to be spent ? 


A sHorT time ago the British Broadcasting} To assist in answering these questions, Mr. Huxley 
Corporation invited Mr. Julian Huxley to study} has divided the research work that is at present 
the influence of scientific discovery upon the life| being undertaken into four categories. Back- 
of our citizens ; to examine the methods, by which| ground research, with no practical object con- 
research is carried on ; and to consider the relations | sciously in view; basic research, which, though 
of science to social questions. The results of his|fundamental, has some distant practical aim ; 
“tour” were embodied in twelve talks and /|ad hoc research, which has an immediate objective, 
discussions, which he broadcast in collaboration! and development research, which translates 
with Sir Thomas Barlow and Professors H. Levy| laboratory findings into commercial practice. 
and P. M. 8. Blackett. These talks, after consider-| These categories are, however, all interlocked 
able revision and amplification, have now been|and interdependent. They are financed by the 
published as a volume in The Library of Science| Government, by private firms, by hospitals, 
and Culture,* to which Professor Levy, as editor,| by bodies like the Rockefeller Foundation, and by 
contributes a foreword, and Sir William Bragg an | scientific and semi-scientific societies, to an amount 
introduction. For the rest there are chapters on the | which our investigators confess it is not easy to 
relationships of Science to Food, Building, Clothing, | ascertain with accuracy, but which they place at 
Health, Communications and War, on Man and| between 4,000,000/. and 6,000,000/. per annum. 
Society, and on Science and International Needs.| About half of this, they say, goes on industrial 
The subjects of Research and Industry and Pure| research, and of this half, a moiety is spent on the 
Science are discussed in dialogue form, the opening} fighting services. About one-fifth or one-sixth 
and closing chapters on Raising the Issues and | of the total is allocated to agriculture and one- 
Summing Up being planned in the same way. As eighth, or less, to medicine and health. Back- 
regards the bulk of the matter, engineers and| ground research does not account for more than 
scientists will find little that is either startling or | one-twelfth. 
new. The treatment, as was perhaps inevitable,, [t is not, however, these figures, which may or 
is popular, and at times exception might be taken} may not be true, but the arguments which are 
to the way in which difficulties, still awaiting | based upon them which excite our criticism. In 
solution, are compressed into an easy generalisation. | the first place the fact that most of the research is 

The principal author, being a biologist, cannot be industrial in character is apparently regarded with 
expected to be closely conversant with all that is| some dismay; and the unworthy jibe is made that 
being done in physics and chemistry, branches of universities are unconsciously assisting commercial 
men to carry on their businesses. In our view 
they should be praised rather than blamed for this. 
| Indeed, as engineers we affirm that the closer the 
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connection between seats of learning and factories 
the better for both. 
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have been in‘roduced into a series of talks intended 


Then it is pointed out that a| forthe lay public. For the impression likely to have 


weakness of our present methods is that the bulk of | been gained, and erroneously gained, is that scientific 


research is organised from the production end, 
while the consumption end—the needs of the 
individual citizen—is almost entirely neglected. 


This criticism ignores the truism that a beginning | 


must be made somewhere and, if possible, at the 
beginning. It is as if a visitor to the magnificent 
cathedral, which is now being built at Liverpool, 
were to complain that much of the existing 
structure was covered with scaffolding, forgetting 
what should be patent: That it is not yet finished. 

So with research; the work that has been done, 
and is being done, in many fields is of the highest 
utility, even if it is one-sided. At the lowest it 
has reduced the cost of production of many articles. 
At the highest it has provided man with better 
weapons wherewith to fight the battle of life. It 
is surely cavilling to complain that it has not done 
something it did not set out to do, still less that it 
has not performed a great deal which, if we under- 
stand the inquisitors aright, does not come within 
its province. 

We admit that there are such problems as noise, 
if this is really a problem of consumption, that 
might have been tackled on more co-operative lines 
than they have been up till the present ; and that 
science could do something, if only indirectly, to 
enable the agricultural labourer to buy the milk he 
“produces.” On the whole, however, in dealing 
with this question of consumption, which we agree is 
a most difficult one, the scientist can only play a 
part and that perhaps not the most important. Its 
solution demands the combined efforts of the whole 
nation. Far therefore from regarding the fact that 
most industrial research is devoted to production as a 
cause for criticism, we hope that more funds and 
even greater energy will be expended in the near 
future on the many developments which are 
necessary in this field. 

Our views and those of the inquisitors become 
even more divergent when we come to deal with 
another point upon which they lay great stress. 
[t is perhaps natural that, as a result of their dis- 
covery that a considerable portion of the money 
spent on research is devoted to the fighting services, 
they should deduce that science is not always 
a benefactor of humanity, but may be the begetter 
of war. It is admitted that much of the work that 
has been done in aviation, optical instruments, and 
even on shell shock has its peaceful as well as its 
bellicose applications. On the other hand, it 
insisted that the concentration of money and effort 
on such objects is only another example of that 
nationalism, whose intensification they many times 
go out of their way to deplore. As, however, we 
have pointed out on other occasions, the line of 
demarcation what are, and what are not, 
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between 


munitions of war is very difficult, if not impossible, | 


to draw. To attempt to do so with any rigidity 
or logic would not only interfere with our peace 
time avocations, but deprive us of many things 
upon which we rely for our comfort. It would also 
put a stop to progress along many different lines. 

It is the less necessary to go into this question more 
fully since the authors themselves do little more than 
use it as a peg for a further argument, which opens 
up a much wider field of speculation. For not only 


do they consider that research should be more care- | 


fully organised, but they go on to insist that that 
organisation should be on a In other 
words, science must be made imternational rather 
than national, as in their view it is at present. So 


wider basis. 


far as this is practicable, however, they are trying 


to force an open door. For the rest, there is a 
stage beyond which it is impossible to go and, even 
if that could be passed, it is difficult to see of what 
assistance science could be t» the cause they have at 
heart. Wars arise from political and economic, and 
not from scientific, causes and the relationships 
which scientists have established with their fellows 
in other countries are more likely to promote peace 
than their researches to the contrary. 
Actually international engineering and _ scientific 
congresses and organisations are legion, and probably 
in no other branch of work is there such constant 
ind friendly inter-communication. 

It is, we feel, a great pity that this theme should 


promote 


| advances are harmful rather than beneficial and 
| that scientists, both pure and applied, are uncon- 
|sciously acting as the tool of some sinister force, 
which is working to wreck the peace of the world. 
| It would have been fairer to insist on how much 
science has done to improve the conditions of 
existence and how much more it might have done 
had politicians, industrialists and economists been 
more willing to assist its efforts. Although it was 
probably far from the author’s intention, any 
layman who studies this book will quite possibly be 
left with the opinion that 
because it has not been planned and that its 
potentialities for evil can only be counteracted by 
some international programme of which, perhaps 
wisely, we are not given the details. 

The other and we are sure the truer side of the 
picture was painted by Sir James Jeans in his 
Presidential Address to the British Association. 
Our present national woes, including unemploy- 
ment and the danger of war, would, he said, not | 
be overcome by calling a halt to scientific progress. | 
It would be better to press on in our efforts to 
secure more wealth and more dignity and more | 
leisure rather than to resign ourselves to conditions | 
in which these advantages were the exception and 
not the rule. This can be done in an ordered way, | 
so that the maximum of benefit is received and the 
minimum of disturbance caused. 








THE CLASSIFICATION OF SHIPS. 

An interesting chapter of economic history could | 
be written around the debt which civilisation owes to 
the many adventurers into technology from other | 
avocations, who have contributed notably to| 
arts far removed in character from their normal 
employment. Often it has proved that they builded | 
better than they knew, but of most it can be said 
that they did have some prevision of what they 
were building. In very few such instances can | 
the dissociation of interests have been greater, 
or the ultimate development and influence have 
exceeded by so much the ambition of the originator, 
than in the case of that ‘‘ Edward Lloyd (Coffee-man) | 
in Lombard Street,” to whose memory the whole | 
fabric of modern marine insurance and ship classifi- | 
cation stands as an enduring monument. 

Marine insurance, to be other than a sheer gamble, 
almost presupposes some system of classification, 
if only in the mind of the insurer, and there is reason 
for believing that the insurance of ships and their 
cargoes is a practice nearly as ancient as that of | 
overseas trade itself; but the present organisation | 
of marine insurance is as surely a product of Edward | 
Lloyd's Coffee-house as Lloyd’s List, now entered | 
upon its third century of continuous publication. 
| Ocean commerce was growing apace in the Eighteenth 
| Century ; the needs of the underwriters for dependable 
and conveniently arranged particulars of ships 
offered to them developed with the commerce, 
and the publication of The Register of Shipping, in 
1760, can now be seen to have been inevitable. 





Since the first appearance of this register—later 
known as the Green Book—ship classification has 
xperienced some strange vicissitudes. In retro- | 
it difficult now to understand 
| how the practice of classing a ship solely on the 

basis of age and the locality of the builder’s yard 
can have satisfied more than a small minority of 
the concerned, or how the acceptance 
of the principle survived so long in face of the 
obvious imperfections of the system. From the 
| outset the usage was to denote the class of the hull 
by one or other of the five vowels, in declining order 
of quality, but in the original book and for some 
M, and B (* good,” 


spect, indeed, is 


interests 


vears afterwards the letters G, 
‘ middling.” and “ bad”) designated the state 
of the equipment. Within ten years, however, 
numerals had succeeded letters for the equipment, 


and thus, by 1770, the germ of the familiar ** Al ” 
was to be seen, in the form “*1.” Five years 
later the lower-case symbols had been discarded 


in favour of capitals, the numerals being retained, 
| and in this manner “ Al” modestly assumed its 
| place in the English language. 





science has failed | 


| imputation 


| more recent times ; 
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How changes in the Green Book, or Underwriters’ 
Register, led to the challenge of the rival Red Book, 
the Shipowners’ Register; how nearly the rivalry 
brought both of them to extinction; and how 
they were eventually combined, in 1834, into 
Lloyd’s Register of British and Foreign Shipping, 
is a long and somewhat involved story, well told 
in the centenary volume of the Annals of Lloyd’s 
Register, now published by the Society as the official 
record of its origin and its work. More important, 
however, than the ending of a useless rivalry were 
the immediate steps taken by the sponsors of the 
new register book to improve the value of its contents 
by establishing revised rules to govern the award 
of class designations, and by appointing a staff 
of competent surveyors to ensure that they were 
duly observed. Most important of all was the 
introduction of a “survey during construction ”’, 
an innovation, the value of which, alike to owner, 
builder, underwriter, shipper, and passenger, can 
hardly be overrated. 

With the advent of iron came new problems in 
classification, of which, for a time, little outward 
cognisance was taken apart from a notation, 
“ Built of Iron,” in the Register Book. All that 
was required of an iron ship was, that she should be 
constructed “of good and substantial materials 
and with good workmanship.” The Committee 
cautiously added, however, “ All such vessels to 
be surveyed annually,” as is its wont to this day 


| when anything of an experimental nature is tenta- 


tively approved ; but, as yet, no rules were made, 
prescribing the details of construction. 

When these did appear, in 1855, they bore the 
prefatory observation, ‘Considering that Iron 
Shipbuilding is yet in its infancy, and that there 
are no well-understood general rules for building 
iron ships, the Committee have not deemed it 
desirable to frame a scheme compelling the adoption 
of a particular form or mode of construction.” As 
nineteen years had elapsed since the first “* Built of 
Jron”’ notation figured in the Register Book, the 
of “infancy” probably provoked 
much the same comment in 1855 as certain pro- 
nouncements on the use of welding have done in 
but the passage is worth quoting 
as an indication of a policy which has undergone 
little change with the passage of a century, and to 
which is due, without doubt, no inconsiderable 
proportion of the status so long enjoyed by the 
Society. For two patently defective systems of 
classification by mere repute, it had substituted a 
system based upon experience and fact. Not until 
the facts were beyond dispute, and the experience 
adequate to the task of formulation, would it 
consent to lay down a fixed rule to which individual 


| experts, skilled in the craft, must subordinate their 


personal opinions and judgment. The purpose 
of the rule was to co-ordinate the practice, not to 
coerce it. The designer might exercise his invention 
with freedom, provided only that he ensured a proper 
degree of strength and safety. 

The same principle was applied to the fundamental 
innovation, as it proved to be, of the introduction 


| of steel as a shipbuilding material, a change which, 


perhaps, did even more to encourage scientific 
design than the original adoption of iron in place of 
wood. Although plans for a steel ship were before 
them as early as 1866, the Committee did not issue 
a code of rules for steel ships until 1888, by which 
time the use of steel was general for all classes of 
ship. Developments in main propelling machinery, 
in refrigerating and other auxiliary equipment, 
and in new forms of hull construction ; the carriage 
of oil in bulk, and its use as fuel; at a later date, 
the adoption of welding for repair work and for 
new construction; all such questions, arising 
naturally in a progressive industry, have been met 
in the same manner. Such caution in postponing 
new permanent legislation provides a striking con- 
trast with some features of the national regulation 
of shipping in various parts of the world, and the 
comparison is not without its lesson. 

If it be held, ipso facto, that a law is bad which 


| , 
cannot be properly enforced, an exceptional merit 


must be conceded to a control which requires no 
enforcement. Except in connection with such 
| departmental functions as the proving of anchors 


land cables, delegated to Lloyd’s Register by the 
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Board of Trade, there is no legal compulsion upon 
any member of the mercantile community to 
recognise its existence ; nor need any ship be classed, 


or continue to retain her class, unless the owner so | 


desire. There can be no better tribute to the 
conduct of the Society’s operations during the 
changeful century since the renaissance of the 
Register than the fact that, to perhaps three-fourths 
of the world’s shipping interests, the standards 
set by “‘ an informal corporation, without patronage 


and without Government aid,” represent the law, | 


and its technical officers, to a great extent, the 
prophets. 








THE WORK OF THE LATE 
DR. K. SUYEHIRO 


THE difficulty encountered in writing an interest- 
ing and instructive biography of a great engineer 
arises principally from the fact that the most 
important part of the life of such a subject is inextri- 
cably bound up with the material products of his 
art and science. The same is, of course, true in 
the case of a painter, but with the difference that 
the chief works of an outstanding artist are preserved 
for as long a period as possible, while the engineer’s 
turbines, bridges, and dams ultimately give place to 
improved and enlarged substitutes, and thus the 
originals disappear. This course is naturally 
inevitable, since it leads to engineering progress, 
but in some instances there still remain the scientific 
contributions of an engineer to his profession. 
Work of this kind is usually scattered about in 
the proceedings of engineering and_ scientific 
societies, and in technical journals, but if products 
of this nature are collected and arranged in chrono- 
logical order the volume containing them forms 
a valuable self-portrait of an engineer in his a/elier. 
Moreover, when the collection emanates from a 
well-trained mind the complete work possesses a 
real value to succeeding generations of engineers, 
as the conclusions arrived at constitute the consi- 
dered opinion of a master-craftsman who has 
utilised all the available resources of science to 
achieve a given end. Such a volume is probably 
the most enduring memorial that could be wished 
for by any scientist ; to take an extreme instance, 
we know practically nothing of Euclid as a man, 
but the supreme character of his attainments has 
been firmly established throughout the civilised 
world for many centuries. 

Engineers, naval architects, and seismologists 
in all quarters of the globe are therefore under an 
obligation to the Suyehiro Memorial Committee 
for the care which it has exercised in preparing and 
publishing the recently issued collected Scientific and 
Technical Papers of the late Dr. Kyoji Suyehiro, 
who was a Member of the Imperial Academy of 
Japan, Professor of Naval Architecture and Applied 
Mechanics in the Imperial University of Tokyo, 
and Director of the Earthquake Research Institute 
of Japan. This attractive volume has a special 
value for English readers, as about half of the sixty 
papers are given in English; the remainder, with 
the exception of one in German, are written in 
Japanese. The subjects dealt with by these contri- 
butions cover a wide field of interests, since the 
author of them commenced his career as a naval 
architect and, in the course of time, attained a lead- 
ing position in matters pertaining to the progress 
of shipbuilding in Japan. To enumerate the titles 
of the earlier papers would mainly consist of referring 
to the outstanding problems that have occupied 
naval architects and marine engineers for the past 
two decades. Our own columns bear evidence 
to the breadth of view taken by Dr. Suyehiro, 
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the yawing and general motion of ships due to the | consider only the fatal road accidents as to accept 


action of waves form the subjects of a series of 


contributions, after which new regions were opened 
up with the aid of tried implements of research. 

Shortly after the war, Dr. Suyehiro directed his 
attention to matters connected with the study 
and observation of the influence of earthquakes 
on buildings generally, and this work was under- 
taken with such zeal that he soon enjoyed an inter- 
national reputation as an authority on the subject. 
This subject is of very great importance to the wel- 
fare of Japan, where disturbances of the earth occur 
| with unwelcome frequency. In these circumstances, 
| the countrymen of this widely experienced and origi- 
|nal investigator were fortunate in having at their 
|disposal a leader who subsequently established 

one of the best-equipped and arranged laboratories 

\for the investigation of earthquake phenomena. 
|In perusing the related papers the reader can 
| scarcely fail to observe the former dockyard appren- 
| tice suggesting to the seismologist solutions to the 
| elusive yet fascinating problems under examination. 
| This is made all the more manifest by the fact that 
the sequence of ideas closely follows that natural 
| to English engineers, and in this sense we may pay 
Dr. Suyehiro the—perhaps doubtful—compliment 
| of claiming him as one of our own school of thought. 
| Towards the end of 1931 the writer of these papers 
accepted an invitation from certain American 
universities to deliver a series of lectures on the 
engineering aspect of seismology, and the record 
of this masterly survey occupies more than 100 pages 
of the collected work. As these lectures were not, 
presumably, delivered ex cathedrd, the reader 
is here given the added pleasure of witnessing an 
engineer thinking aloud in an endeavour to explain 
a most involved subject, the full understanding 
and interpretation of which yet remain to be revealed 
by careful observation and study. 

While the author never hesitated to use mathe- 
matical analysis as a means of elucidating his treat- 
ment, it is quite apparent in many places that the 
theoretical basis was rejected where it failed to 
support practice. This characteristic divides mere 
engineering students from engineers pur sang, 
among whom Dr. Suyehiro will occupy an outstand- 
ing position, since nothing that may be added to 
these contributions can steal from the future the 
legacy of his courage as a pioneer in the spheres of 
scholarship and applied science. 
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Tue ScrentiFic Stupy oF THE TRAFFIC 
PROBLEM. 

Ir is the constant endeavour of scientific workers 
when carrying out experimental work to vary only 
one factor at a time, but as pointed out by Colonel 
Mervin O’Gorman in an interesting address to 
The British Science Guild on Wednesday, Decem- 
ber 19, studies of the road-traffic problem are 
almost invariably vitiated by the number of variables 
present. The main object of Colonel O’Gorman’s 
address was to plead for the creation of a committee, 
consisting of disinterested scientific men, whose duty 
it should be to study road transport in all its 
aspects, and to devise experimental methods by 
means of which the importance of each individual 
factor could be investigated. The first part of the 
address was devoted to bringing out the importance 
of road transport to the nation, and in this, the 
point was made that the system of industrial 
production which had proved to be particularly 
suited to this country was that of specialising in 
the production of industrial parts in separate 
factories, these parts being afterwards brought 





during this part of his career, since we published 
in 1911, an article of his ‘‘ On the Distribution of 
Stress in Plates having Discontinuities,” and, in 
the following year, a contribution “ On Shearing | 
Stress in a Ship’s Structure.” With respect to the | 
earlier period of the professional life of this distin- 
guished engineer, it is interesting to note the order 
in which certain groups of subjects appear in turn. 
There is first a group of papers dealing with matters | 
of direct concern to the naval architect, and this | 
is followed by a number of papers relating to the | 
theory and construction of torsionmeters, and the | 


application of gyroscopes to ships. Subsequently, cough. It appears to us to be as misleading to | purposes only, the work of cleaning, painting and 


together to form the completed product in an 
assembly works. Such a system, however, depended 
for its success on good transport facilities, and as 
the component factories in the scheme were usually 
only a few miles apart, road transport had been 


found most suitable for the purpose. The present | 


stress on the accident aspect of the road problem 
was somewhat deprecated by the speaker, and in 
an attempt to place it in its true perspective, 
figures were quoted to show that the number of 
fatal road accidents were actually less than those 
within the home, or those from measles and whooping 


the usual published figures covering all road 
accidents as a basis for action, and that Colonel 
|O’Gorman himself appreciates this was suggested 
|in a later part of his address, where he appealed 
|for a definition of a road casualty equivalent to 
| that already accepted on the railways. In suggest- 
ing the type of work which the proposed committee 
might carry out, Colonel O’Gorman’s chief point 
was that improvement should be sought in the 
direction of so affecting the traffic flow that each 
quantum of flow was achieved for an ever-dwindling 
number of accidents. Other points were that the 
committee should collect and tabulate data in all 
practicable directions, and that they should deter- 
mine the most suitable weight of individual goods 
vehicles from the widest point of view, including 
traffic flow, road cost, and road wear. The address 
closed with a further list of subjects suitable for 
scientific study, such as cross-road traffic, ribbon 
building, lighting, pedestrian’s troubles, and punish- 
ments for breaches of the traffic laws. In connec- 
tion with the latter, Colonel O’Gorman stated that 
quite clearly the terrific character of the deterrents 
at present hanging over the driver involved in a 
fatal road accident have been ineffective, and 
suggested that still severer deterrents would fail 
in their object, because they could and would not 
be borne in mind at the time that a critical decision 
had to be made. It may, however, be suggested 
in this connection, that if breaches of the road 
regulations were punished whenever observed, 
whether they resulted in an accident or not, the 
reflex actions of the driver would receive a healthy 
stimulus in the right direction. 





Pusrtic Works In New Soutu WALES. 


The operations of the Department of Public 
Works, New South Wales, are of the most diverse 
character ; in addition to the design and construc- 
tion of water supply, sewerage, harbour, road and 
bridge works, the Department has charge of 
Burrinjuck hydro-electric and Port Kembla steam 
power stations, has for some time past supervised 
operations at Walsh Island Government Dockyard 
which was turned into a trading concern some 
years ago, prepares designs for schools, hospitals 
and other buildings, and undertakes surveys and 
the preparation of plans and the testing and inspec- 
tion of cement, steel, cast-iron and other materials 
and products. The last-published annual report of 
Mr. G. W. Mitchell, Director of Public Works, 
which has recently come to hand, shows that at 
the end of the year under review, namely, June 30, 
1933, public water supplies were in operation in 
87 towns, that 15 towns were sewered, and that 
storm-water channels had been constructed in 16 
towns. The cities in the Metropolitan and Hunter 
River District are not included in these figures. 
Complete schemes of water supply were in progress 
in six towns, and augmentation and reticulation 
extensions were carried out during the year in 
many others; furthermore, two sewerage schemes 
were brought to a conclusion, while similar schemes 
were in progress in seven towns. Among other 
harbour works, the eastern breakwater at Port 
Kembla was extended 49 ft., making a total length 
of 3,255 ft., while submarine rock breaking was 
continued on the bar and at several wharves at 
Newcastle for the purpose of increasing the depth 
of water. Dredgers visited various river entrances 
and harbour mouths, and, in the process of main- 
taining the channels, brought up 3,242,331 tons of 
material. The Burrinjuck and Port Kembla power, 
stations continued to operate satisfactorily, and the 
sales of energy generated at the former plant 
amounted to 18,391,689 kWh, an increase ou 
8 per cent. over the total for the previous year. 
The energy sold at Port Kembla totalled 8,149,434 
kWh, an increase of 2-3 per cent. Early in 1933, 








the Government decided that the Walsh Island 
Dockyard and engineering works should cease 
operations as a trading concern, and, when the 


| report was written the disposal of the plant was in 


progress. The repairs to dredger plant have heen 
transferred to the works of the Department at the 
Dyke End. The Dockyard floating dock, how- 
ever, is to continue to be available, but for docking 
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repairing of ships being carried out by private 
firms. The estimated value of the materials sampled, 
tested and inspected by the Testing and Inspection 
Section amounted to 395,7971., and the fees received 
in respect of these services totalled 5,834l. 
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Bacon's Commercial Engineering. By James Bacon, 
London: Messrs. Crosby Lockwood and Son, Limited. 
[Price 6s, net.) 

In a foreword the author of this work says that it 

is “mainly intended to assist engineers to- 

wards an understanding of those other matters 
which their technical and theoretical training has 
not taught them, but which are nevertheless neces- 
sary for advancement in the profession,” and, further, 
is “to be in some ways of value to the student 
in taking Part C—the commercial section—of the 

Institution of Mechanical Engineers’ examination.” 

His modest claim is well sustained over a wide 

ground. Many will possibly take exception to the 

author's use of particular words, and even to the 
structure of some sentences, but these are minor 
slips in a book so really applicable to its purpose. 
On so extensive a subject, a small, compact volume 
must necessarily be extremely concise, which may 
at times lead to lack of clarity. On page 236 there 
seems a little ambiguity, for instance, between price, 
cost and value, and as to whether the value men- 
tioned is to the seller or the buyer; while in con- 
nection with remarks on page 187, it should %e said 
that the general acceptance of the term, “ piece- 
work ” is that of a cash price for the job, regardless 
of the workman’s hourly rate, while “ premium 
bonus ”’ is a time allowance whether the workman 
takes the whole or part only of the saving. 
Speaking generally, the reader will find concise 

and correct guidance in such differing subjects as 
Home and Foreign Sales, Organisations, Estimating, 
Tenders and Contracts, Advertising, Specifications, 
Records, Trade Discounts and the engineering affairs 
of public authorities—all this in 175 pages of 
Section 1; while another 100 or so pages of Sec- 
tion 2 cover something of the Economics and also 
the Ethics of the industry, Trade Unions, Social 
Welfare, Business Expressions, Markets, Taxation, 
Insurance, Limited Company Formation and 
Patents, Little of these ever come into ordinary 
technical education, but the engineer who is ignorant 
of them will gravely limit his chances of advance- 
ment, A page or two on how to read a balance- 
sheet would have been appreciated, but a much 
more serious Omission is an index. This is difficult 
to pardon in a book so packed with information, 
and so good in other ways. 


A Manual for the Design ot Piping for Flexibility by the 
By E. A. Werr, 8S. Smrra, and E. T. 


U) we of Graphe. 
The Detroit Edison Company. 


Corre. Detroit 
Aw art, as much as anything else, is called for in 
the planning of the general arrangement of piping, 
although the forceful language of harassed main- 
tenance engineers would frequently suggest that the 
procedure amounts to a mystery into which few 
designers and draughtsmen are initiated. From 
the point of view of the marine engineer, the amount 
of attention given to this side of his installation is 
a matter of great importance, and particularly so 
in the case of steamships. Ashore, and especially 
in large engineering and industrial establishments, 
where considerable lengths of piping are needed, 
want of care in this sphere may result in appre- 
ciable waste of material and money. An instance 
of this comes to mind, .n which a factory had, 
during a period of many -ears, regularly scrapped 
two or three tons of practically new piping 
every year, much of which had involved the costly 


process of construction from templates on site. 
When erecting new, or extending existing, factories, | 


economies can usually be effected provided the 
design and arrangement of the necessary piping 
receives due care. The general theory of pipe 
design has been fully investigated by Professor 
Hovgaard and others, but the application of some 
of these theoretical results to the everyday affairs 
of a drawing office is a matter that calls for an 
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immense amount of collation and numerical 
calculation. 

The research department of Messrs. The Detroit 
Edison Company has undertaken this task, and the 
degree of success attained is apparent in this record 
of the results, which is in the form of an invaluable 
manual for those concerned in the design and 
selection of the most economical system of pipes 
arranged to satisfy given conditions. The work is 
divided into two parts, the first of which contains 
a straightforward description of practical methods 
for the determination either of the maximum 
bending stress, or the required lengths of certain 
sections, in a pipe-line consisting of a combination 
of the usual shapes when the necessary remaining 
data are known. The results for each of the specified 
shapes are given in the form of fairly large-scale 
graphs, and simple equations that are applicable to 
pipes of all sizes, made of any of the customary 
metals, and working at any temperature possible 
within the range of working stresses. The chapter 
dealing with systems that do not lie in one plane 
contains some very suggestive comments, and the 
related mathematical considerations are contained 
in 12 appendices at the end of the book. The 
foregoing general methods of design have been 
reduced, in the second part of the work, to a corre- 
sponding group of curves that afford a direct means 
of finding the unknown quantity when the pipes 
are manufactured from mild steel capable of with- 
standing a working maximum bending stress of 
12,000 Ib. per square inch, and at various tempera- 
tures up to 850 deg. F. The application of the 
second set of graphical results to English standards 
of piping might involve slight modifications to suit 
our dimensions, but that does not in any way lessen 
the appreciation of this contribution to an important 
problem of design. 


Text-Book of Applied Hydraulics. By HeErspert 

Appison, M.Se., Assoc.M.Inst.C.E. London: Chap- 
man and Hall, Limited. [Price 21s. net.] 
To prepare “a compact summary of the funda- 
mental principles of hydraulics, and of the manner 
in which they are applied by the engineer,” must 
involve considerable difficulty in deciding just how 
far to carry the information and im selecting the 
formule to offer from the mass which has accumu- 
lated. Mr. Addison has, on the whole, decided well, 
and his book should satisfy quite adequately the 
needs of those readers who desire either a clearly 
written outline of hydraulic practice or an 
introduction to the more detailed treatises. 

The book is conveniently divided into two parts, 
the first dealing with principles and the second with 
applications. The theoretical portion is generally 
sound, although there are some matters which seem 
to require the author’s further attention. For 
instance, the limitations of Bernoulli's theorem 
due to viscosity and to the difference between the 
true kinetic head and that computed from the mean 
velocity, have not been very definitely stated, and 
it is doubtful whether there is justification for the 
author's statement, on page 41, that the Rehbock 
formula is more suitable for small laboratory weirs, 
while the Bazin form is best suited to larger outdoor 
measurements. In another place it is implied that 
the criterion for the applicability of the formule 
for a sphere falling through a viscous liquid is that 


A 


od = 
°“ should be less than 2,000, whereas the condition 
y 


. vd . 
is that a must be small compared with v. Refer- 


ence might have been given with advantage to the 
investigations which have been carried out in the 
field where the inertia terms become important. 

The author gives the expression for non-uniform 
flow in an open channel in the form 
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| but the substitution of the symbol “d” in place of 
|\““h” in the fraction in the denominator detracts 
| from the mathematical significance of the equation. 

There is some argument for the repetition, 
especially in an elementary textbook, of important 
precautions wherever they are necessary. 


places Mr. Addison refers to such precautions; in 
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others where they equally apply he makes no 
reference to them, a fact which may be misleading 
to students. 

It is easily possible to overburden a book of this 
character with references to original papers. Mr. 
Addison has gone to the other extreme and given 
virtually none, and in one or two of the few which 
he has given the references are by no means com- 
plete. The value of the book, in our opinion, would 
undoubtedly be enhanced by a short bibliography. 

The principle of dynamical similarity and the 
scale effect, so important in their applications 
nowadays are, perhaps, not given the space they 
deserve, even when the purpose of the book is 
borne in mind, but the free use of both “ foot- 
pound” and ‘metric units is to be highly com- 
mended, and great care has been wisely expended 
in setting down standard formule with their 
numerical values in both systems. 

The descriptive work of the part dealing with 
applications is lucid and excellently illustrated with 
numerous diagrams and plates. The subject- 
matter of the descriptive chapters is of quite a 
comprehensive nature, and the treatment of specific 
speed (a subject of difficulty to most readers not 
practised in its application) is both thorough and 
interesting. The photographs reproduced have 
been chosen with purpose and represent modern 
units or installations; the general production of 
the book is good. 

Methods of measuring viscosity, pressure and 
head, velocity, and rate of discharge are described in 
the final chapter. 

The book contains 125 examples, some of them 
complete with worked-out solutions, and all of 
them with answers. These examples are con- 
veniently placed in a section of their own towards 
the end of the book, and are, generally, well chosen, 
although example 5, on a “ gradually enlarged ” 
pipe, even allowing for its footnote, is regrettable 
in that it fails to demonstrate the significance of 
the accompanying losses. 

Among the many commendable features of the 
book may be mentioned the key to symbols generally 
used and the table of conversion factors. 


By A.C. Davis. London; Concrete 


[Price 30s. net.] 


Portland Cement. 

Publications, Limited. 
Tuis compilation, dealing with the various stages in 
the manufacture of Portland cement, is mainly of 
interest to those engaged in the industry, since it is 
written from the producer’s point of view, the author 
holding the responsible position of works managing 
director of the largest group of cement manu- 
facturers in Great Britain. It is, however, of 
interest to users, since it shows how greatly the 
manufacture of cement has been improved in recent 
years on practical scientific lines, each stage in the 
process of production now being systematically 
controlled. Consequently much greater reliance 
can be placed in the use of modern Portland cement 
for advanced forms of construction, provided that 
the material is used on the works with as much 
care as is taken generally in manufacturing it in 
this country. 

The development of the manufacture of Portland 
cement is traced in this book from the invention of 
Joseph Aspdin in 1824. The effects of the progress 
made are perhaps brought out most clearly by a 
diagram showing the greater strength of recent 
Portland cements compared with the results 
obtained by Mr. J. Grant in 1862 in tensile tests of 
3:1 mortar at ages up to 12 months. This 
diagram shows that at 28 days the tensile strengths 
in 1862, 1905, 1911, 1923, 1928 and 1933 were 40, 
270, 350, 550, 600 and 650 Ib. per square inch, 
respectively ; and at 12 months they were 180, 
470, 590, 620, 680 and 700 Ib. per square inch, 
respectively. Even allowing for improvements in 
testing, the results show remarkable increases in 
strength, although the raw materials continue 
to be drawn from the same sources. The book 
deals particularly with the estimation and analysis 
of these materials and the modern methods of 
proportioning and preparing them by machinery. 
The chapter on preliminary crushing and grinding 
refers chiefly to the dry process, although that on 
transporting and elevating plant also describes the 
pumps for the slurry of the wet process. The 
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reaction in burning the heat balance in rotary 
kilns and the use of waste heat are discussed, as also 
are the grinding of fuel and power requirements. 
There is only a short chapter on clinker grinding, 
although the manner in which this is controlled 


has a considerable bearing on the early strength of 


modern Portland cement. 

The last quarter of the book deals with the 
sampling and testing of Portland cement and is 
mainly of interest to testers as it follows the lines 
of the British Standard Specification. The reference 
to water-cement ratio in concrete is not altogether 
satisfactory as it has been shown that it is not a 
safe guide to consistency, for the reason that it 
varies with the proportions and the aggregate. 
The later portion of the book contains much useful 
information, but might have been published separ- 
ately, since the main subject treated is the manufac- 
ture of Portland cement. 





Ocean Waves and Kindred Geophysical Phenomena. By 
VAUGHAN CornisH, D.Sc. Additional Notes by 
Haroctp Jerrreys, M.A., D.Sc., F.R.S. Cambridge : 
The University Press. [Price 10s. net.] 

Ir is difficult to describe in a popular manner the 
scientific aspects of the complex hydrodynamic 
phenomena associated with wave formation on water, 
land and snow, yet in the present publication the 
subject has been dealt with in a remarkably 
successful manner by one who is an acknowledged 
master of this field of study. The author has taken 
considerable pains to write clearly and simply a 
detailed account of his personal observations in 
many parts of the world, and important deductions 
are made from studies of the size and speed of ocean 
waves in relation to the velocity of the wind, waves 
in sand propelled by wind, and tidal bores which 
assume the form of a group of short waves. 

After a brief study of the measurement of the 
size and speed of ocean waves, the author proceeds 
to discuss the effects of squalls upon waves, in 
which he shows that deep-sea waves are group 
formations, no wave existing by itself, and the 
measurement of the height of waves from trough to 
crest in the open sea, where they have room to grow 
to the full size which the wind is capable of producing. 
A table is given which generalises the results of 
observations recorded relating to the maximum 
dimensions of the recurrent waves formed by winds 
of different speeds upon the open ocean. It is 
clear from this table how much slighter is the slope 
of the final waves of a great storm on the ocean | 
than that of waves in a moderate gale. In applying 
the results of extensive observations, Dr. Cornish | 
concludes that it is easy to understand why waves | 
on lakes inevitably and invariably rise rapidly, | 
whereas on oceans the development of waves is 
very slow, except when the wind comes on to blow in 
the direction of the swell prevailing at the time 
and with greater speed than that of the swell. | 

In the section devoted to a study of tidal bores | 
and other progressive waves in rivers, the observed | 
data are difficult to correlate, and, as pointed out | 
by Dr. Jeffreys, actually in rivers affected by bores 
the bore fades away when it has proceeded a certain | 
distance, in spite of the fact that the river is 
becoming more shallow and more narrow. There 
appears to be no obvious satisfactory explanation 
for this decrease except frictional resistance, and 
the bore is apparently formed in spite of friction, 
and not because of it. The additional notes con- 
tributed by Dr. Harold Jeffreys, F.R.S., are of 
exceptional value, the mathematical aspects of the 
relation between wave-velocity, wave-length and 
period are well developed, the theory outlined 
being derived from classical hydrodynamics. Con- 
sideration is given to the question of group-velocity, 
the equation of continuity, and how the theory 
of the formation and motion of waves in sand 
differs in principle from that of waves in water. 
In water the actual motion approximates to that 
which would exist in a frictionless liquid, whereas 
in sand or snow the motion consists entirely of the 
elevation, transport and re-deposition of surface 
grains, the grains at depths of more than a few 
diameters being strictly at rest. The volume is 
written in an interesting style and forms a useful 
commentary on the present position and current 
development of the theory of water waves, and 
surface-wave phenomena in general. 
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LETTERS TO THE EDITOR. | 
THE NATIONAL WATER SURVEY | 


To the Editor of ENGINEERING. 


Srr,—In your very interesting comments on Inland | 
Water Survey and the steps taken by the British | 
Association and the Institution of Civil Engineers, on | 
page 654 of your issue of December 14, you mention | 
that the several phases of the joint Committee’s efforts | 
have not been made public. The Second Report of the 
British Association Committee, presented at the 
Association’s Aberdeen Meeting, has actually now 
been made available, and copies may be obtained from 
the British Association offices at Burlington House. 

The joint Committee has continued its work under 
the chairmanship of Vice-Admiral Sir Percy Douglas, 
and their further consideration of the subject has been 
communicated to the Councils of the British Association 
and of the Institution of Civil Engineers. 

You mention that the chief credit for the success 
must go to the British Association, and that is correct. 
The drought and the efforts made in connection with 
water supply problems have, no doubt, contributed 
greatly in bringing this matter of survey to the atten- | 
tion of the public. It may be suggested, however, 
that the co-operation of the Institution of Civil 
Engineers with the British Association has shown the 
practical necessity for this survey. It is sincerely to 
be hoped that the new Committee of the Ministry of 
Health will be able to carry on from the stage which 
has been reached by the joint Committee, and that 
the matter will not end merely with another volu- 
minous report. 

The writer was largely responsible, after years of 
practical work on water survey, for the introduction 
and organisation of the wide discussion of this survey 
at the British Association Meeting at York, in 1932, 
and may perhaps be allowed to express his great 
appreciation of the work of all those who, on the 
several committees, have contributed so ably to the 
present success and, with them, to assure you that the 
further success of this survey will remain their object. 

Yours faithfully 
W. 





, 
N. McCiean, 
Secretary of the British 
Association Research Committee | 
on Inland Water Survey. 


| 
| 





Parliament Mansions, 
Victoria-street, S.W.1. 
Dec. 14, 1934. 








DEVELOPMENTS IN SHIP FORM. | 


To the Editor of ENGINEERING. 





of October 26 last, the article on page 433 entitled “* The 

Maierform Principle of Ship Design ” followed by your 
leading article, ‘“‘ Developments in Ship Form” | 
on page 443. These articles raise problems of very 
great interest, and as incidental mention is made of 
the Yourkevitch Ship Form, designed by ourselves, we 
feel that some points need slight adjustment. 

It seems that nothing is absolutely new in this world, | 
and we fully agree with you that the existence in the 
past of some forerunners of the Maier or Arcform 
does not in any way minimise the merits of these 
respective ship forms. But if in spite of these pre- 
cedents the promoters of the Arcform or Maier 
form are fully justified in claiming advantages for | 
their respective ‘‘ new” types of ships, we can see no | 
reason why the same degree of credit could not be 
allowed to the Yourkevitch Form, or why the 
latter must be discarded because it is not a new type 
of form. 

Is the absence of extravagant salient features 
characterising a ship form a reason for underestimating 
its value ? We believe, on the contrary, that the smaller 
the departure from orthodox technical practice, leading 
in spite of this to very considerable material improve- 
ment, the more is a new device adaptable and valuable. 
This is obviously so in the case of reconstruction of 
existing vessels. 

Hollow waterlines have been known for along time, but 
their use has not always given good results. Mr. Your- 
kevitch has now formulated a method for the determina- 
tion of the position of centre of hollowness as a function 
of a ship’s length and speed, enabling in all cases a 
very definite reduction of propulsive power to be made. 

It is interesting to note the limits of application of 
different ship forms as established by independent and | 
impartial research work on the part of Mr. Rolland | 
Préfontaine, the eminent Canadian naval architect, | 
of Montreal, who in his study of various regimes of | 
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resistance as a function of speed-length ratios 


| 


(V in knots and L in feet), writes :— 


| Plate Girders,” 


| subject to the attention of engineers. 
| given a lucid and timely presentation of the subject. 
| For many years the writer has believed that the ordi- 


The values of k are given in Table I 
Timoshenko’s paper, on page 208, ante. 


vicinity of the shell detaches itself. The best form is 
a hemisphere—(minimum wetted surface). 

“2nd regime.—Values of speed-length ratios ranging 
from infinitely small up to 0-4—(friction.) 

‘* 3rd regime.—Beginning of interference of bow and 
stern systems of waves. Speed-length ratios from 0-4 
to 0-8. The frictional resistance is the preponderating 
factor—{Maierform). 

** 4th regime.—Wave-making of growing importance 
till beginning of squatting. Speed-length ratios of 0-8 
tol-l1. The wave-making is the preponderating factor 
of the resistance. Every attention must be paid to the 
interaction of bow and stern systems of waves—(Your- 
kevitch forms).” 

We also consider the statement that “only the 
Maierform lends itself to the alteration of existing 
vessels” as rather misleading. The conversion of the 
8.8. City of Dieppe, as described in the same article, 
completely confirms our contention. In order to keep 
the extent of reconstruction within practical limits, 
the Maierform conversion departs greatly from the 
pure Maierform, less than 20 deg. inclination of bow 
frames being adopted, instead of 45 deg. Nevertheless, 
this Maierform required an enormous amount of recon- 
struction, extending, for the City of Dieppe, up to 
100 ft. of the length. A Yourkevitch conversion of a 
similar ship, giving over 22 per cent. reduction of the 
total resistance, would be restricted to a length of 
68 ft., thus requiring one-third less weight of steel to be 
rebuilt, 

It is often pointed out that the reserve buoyancy of 
the emerging portion of the fore end of the Maierform 
contributes to the damping of the pitching during 
downward movement of the bow. Does this reserve 
buoyancy not produce a lifting effect during the upward 
movement of the bow, thus increasing the angle of 
pitching ? 

We hope to have aroused the interest of your readers 
by these few observations, and we are, Sir, 

Yours faithfully, 
Burzau pv’ Erupes rour 
LES CONSTRUCTIONS NAVALES, 
154, Boulevard Haussmann, 
Paris 8¢, 
Dec, 18, 1934. 








THE STABILITY OF THE WEBS OF 
PLATE GIRDERS. 
To THE Epiror oF ENGINEERING. 
Str,—The paper on “ The Stability of the Webs of 
by Professor 8. Timoshenko, repro- 


‘ 2 . y , | duced in the issue of ENGINEERING of August 24 (page 
Srr,—We have read with much interest in your issue | 207, ante), 


and originally read at a joint meeting of the 


| American Society of Civil Engineers and the American 
Society of Mechanical Engineers, brings an important 


The author has 


nary methods of calculating the spacing of web 
stiffeners were not the best available.* The author 
demonstrates that a web stiffened so as to be stable at 
the supports and at the middle will have sufficient 
stability at intermediate sections. The general 
formule, tables and curves in the paper are not in a 
convenient form for use in specifications. The writer 
submits modifications intended to adapt the relations 
deduced by the author to convenient application. 
Spacing of Stiffeners.—The author's equation (1) 


may be written 


E e 
feos 1 — mm @ (1) 
Solve (1) for d 
Saal bt 2 
J & (1 — m*) Ser (2) 


of Professor 
k varies in a 


complicated relation with the ratio > 


Mr. Harold D. Hussey, M.Am.Soc.C.E., called the 


attention of the writer to the fact that a certain para- 
bolic curve would closely approximate the values of k. 


Let 
7-4 


i‘. a 


then equation (2) becomes 





. 
d 
E i 


d= ta/ -4)2 ee ee 

(7°4) (1 — m*? * hS%er 
It should be observed that k enters equation (2) 
nder the radical so that apparent errors in the value 


(3) 


| u 
vi! of ordinates k are greatly reduced. 





“‘T establish in the following manner the successive | 


Otis E. Hovey, Eng. News-Record, March 12, 


* “Stiffener Spacing for Plate Girder Webs,” by 
1931, page 


“1st regime.—The water layer in the immediate | 446. 
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If 8 is the gross unit shearing stress and f is a factor 
of safety, Sep in equation (3) may be written f 8. 
Let 
E 29 x 10 = Young’s modulus. 
m 0-30 = Poisson's ratio for structural steel 


| 
By substituting these values, equation (3) becomes | 
| 

| 


zN2 


d = 381,700¢ V5 ; . (4) 
’ 


Che value of is small and calculations by 


t 
ips 
slide rule are troublesome. 
by writing 


This difficulty is obviated 


381,700 ‘ /f St 
ya ee 
Assume that the minimum yield point of tension 

specimens of structural bridge steel is 33,000 lb. per 
square inch. A study of many tests indicates that 
the yield point in shear is 0-637 times that in tension ; 
hence, the yield point in shear is about 21,000 Ib. per 
square inch, 

For steel having a minimum yield point in tension 
of 33,000 Ib. per square inch, a basic tensional unit 
stress of 18,000 lb, per square inch is being considered by 
Committee XV ofthe A.R.E.A. The factor of safety, f, 
then becomes 33,000 ~ 18,000 1-833. A consistent 
value of the unit stress in shear would be! 


: (5) 


21,000 + 1-833 11,450 Ib. per square inch. 

If the value of f in equation (5) be taken as 1-833, 

255,000 3 /3, 
d : Js ; . (6) 
s é ‘NV A ( 

Where 

8 the gross unit shearing stress in the panel consi- 

dered, in pounds 

t the thickness of the web, in inches. 

h the clear distance between flanges, in inches, and | 

d the clear distance between stiffeners, in inches. 


Formula (6) is in a convenient form for use in specifi 
cations. The writer has proposed it for adoption. 
Webs Without Intermediate Stiffeners.—It is obvious | 
that no intermediate stiffeners will be needed if the | 





, h. 
ratio of unsupported depth to thickness, es such that 


the web can carry the shear without buckling. It is 
assumed that A is greater than d. If the case is 
reversed, as in a web plate without stiffeners, one must 





d. ch ‘ , 
read, in Table I, 5 instead of 7’ and substitute A for d in 


equation (1), which becomes 


e a 
Ser = f 8,=— 4°83 Ein ‘ ° - (7) | 
™ h 
Solve (7) for 7" 
h 4-83 E 
bir, See 


Here, f 8, is the yield point of the material in shear. 

A study of tests indicates that the yield points in 
shear of various kinds of steel are approximately as 
follows :- 


\ 
| Tensional Shearing 


| to the road engineers everywhere. 
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Solve for t, 





hJ/ 8: ‘ , . (10) 


Assuming k = 19-7, = 29 x 108, and m = 0-30, 


' h 
and solving for -, 
‘ 
h 25,000 
t WSIf3s 
In fS,, 8S, is the basic maximum tensional unit 
stress and f is a factor of safety. The common method 
of designing is to make fS, = the minimum yield 


point of a tension specimen test. Equation (11) 
then may be written 


(11) 


h 25,000 

& WS Y.P. 

The compressive flange secures the web against 
buckling where the web enters the flange. It is 
reasonable to assume that this support will be adequate 
for at least five times the thickness of the web away 
from the flange. A study of the design of a group 
of railway plate girders indicates that the unit fibre 
stress at a distance of five times the web thickness 


(12) 


|away from the toes of the flange angles is about 0-65 


times the maximum allowable extreme fibre stress. 
Equation (12) then becomes 
3 i 0 
> gene oe (13) 
t= /0-65Y.P. /¥.P. 


h 
Equation (13) yields the following values of : for 


various steels :-— 


—_ Tensional | h 

Kind of Steel. Yield Point. | ¢ 
Carbon 33,000 170-7 
Silicon . 45,000 146-1 
Manganese or nickel 50,000 138-6 
Manganese or nickel 55,000 132-2 


Otts E. Hovey, B.S., C.E., 
D.Eng., D.Se. 





71, Broadway, 
New York, N.Y. 
October 24, 1934. 








| AMERICAN ROAD RESEARCH WORK. | 


THE increase of road transport in recent years, the 
changes in the types of vehicles, and the higher speeds 
employed have presented problems of great difficulty 
That the United 
States were quick to realise the situation is shown by 
the establishment of the Highways Research Board, 
in 1920. Though the organisation of the work in the 
United States differs in many respects from that in 
vogue here, many of the problems confronting the two 
national authorities are of a comparable nature, and 
a great deal of work done in America is thus of interest 
to road engineers here and in our Dominions over- 


|seas, The usual means adopted in the United States 
organisation for making its members acquainted with 


| the deductions from the work carried out during the 


Kind of Steel Yield Factor Yield 
Point Point. 
Carbon 33,000 0-637 
Silicon 45,000 0-65 (+)) 
Manganese or nickel 60,000 0-67 (+) 





Manganese or nickel 55,000 0-67 (+) 


Substitute rounded values in equation (8). 


year is the holding of a yearly meeting, and the recent 


|issue of the “‘ Proceedings of the Thirteenth Annual 


Meeting of the Highways Research Board” makes 


| public many papers and reports of interest and value. 


The actual date of the conference dealt with was 
December 7 and 8, 1933, and it may be added, in passing, 
that this year’s conference was held in the building 
of the National Academy of Sciences and National 
Research Council at Washington D.C., on December 6 


| and 7 last. 


Shearing A 

Kind of Steel, Yield Point : 
Carbon 21,000 81-7 
Silicon 29,000 60-5 
Manganese or nickel 33,000 65-1 
Manganese or nickel 37,000 61-5 


Thickness of Webs.—Bending moments at or near} 
the middle of girder spans cause horizontal compressive 
stresses in the webs below the upper flanges. Vertical 
stiffeners are quite ineffective in supporting the webs 
to resist buckling due to such compressive stresses. 
Horizontal stiffeners are inconvenient and expensive 
in ordinary cases. The most practicable plan is to 
make the webs of such thickness that stability against 
buckling is secured without the use of horizontal 
stiffeners.* 

The author's equation (3) may be written 

4 2 
Ser= fSg= k i —_ i ° - (9) 


* “ Designing Plate-Girder Webs to Resist Buckling,” 
y Harold D. Hussey, Eng. News-Record, January 23, | 
h932, page 125 


To facilitate discussion, contributions are usually 
divided into groups, under the headings of administra- 
tion and finance, highway transportation economics, 
design, materials and construction, maintenance, and 
traffic. Not all of these are of equal interest to readers 
of ENGINEERING, and in the following account, prefer- 
ence has consequently been given to those with which 
they may be supposed to be more especially concerned. 
From a paper entitled “‘The Taxation of Motor 
Vehicles in 1932,” presented by Mr. T. H. MacDonald, 
of the United States Bureau of Public Roads, some- 
thing can be learned of the great variety of the taxes 
and fees that have to be paid by the American road 
user; there is little of the simplicity characteristic 
here. The levies take the form of registration fees, 
petrol taxes, mileage and tonnage taxes, receipt taxes, 
personal property taxes, special fees levied by the 
counties and municipalities and other units of local 
government, as well as many other indirect imposts. 
The totals payable in respect of any individual vehicle 
may vary widely according to the district of their use. 
For the first time, steps are now being taken to inquire 





Consulting Engineer. | 
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into this matter throughout the United States. The 
investigation is being conducted by the Bureau of 
Public Roads, and pending the publication of a special 
report, preliminary results are referred to in this paper 
and reveal wide variations in the different States. 

Mr. R. G. Paustian, of the Iowa Engineering Experi- 
ment Station, presented a paper on “* Further Tractive 
Resistance Tests with a Gas-Electric Drive Auto- 
mobile.” The vehicle referred to had an average 
weight of 6,300 Ib., including the driver and two 
observers, and was fitted with tyres normally 
inflated to 45 lb. per square inch, of the 33 in. by 
6-75 in. heavy-duty type. On a level concrete road 
surface, the total tractice resistance, R, was found to 





R = 45 + 1-6125 8 + 0-02587 S’, 

| where 8 is the speed in miles per hour. Tests, con- 
ducted with a dynamometer made it possible to separate 
the rolling resistance from the air resistance, and 
equations for the two factors for this particular vehicle 
were found to be :— 

Rolling resistance = R, = 45 + 3-189 S®-®76, and 

Air resistance Rg = 0-0025 AS'*5, 
where A is the projected area of the car (28-72 sq. ft. 
in this case. Having established these fundamental 
characteristics, the author proceeded to determine the 
power and consumption on gradients, temperature 
effects, and wind effects. To secure data relating to 
ordinary driving conditions, tests were made over 
| roads having series of rising and falling gradients, thus 
| bringing in the effects due to momentum. This was 
| done by taking series of photographs of the instru- 

ment panel. It was found that, when running with a 
constant throttle opening, the average amount of 
| power expended at a certain average speed was less than 
that required to propel the car on a level surface at 
the same speed. The tests confirmed the fact that 
power consumption increased with decrease in tempera- 
ture, and that this effect increased with the speed. 
At 45 m.p.h. the increase in power caused by a tempera- 
ture drop from 45 deg. F. to 21 deg. F. was 3-75 h.p. 

Professor R. A. Moyer, of lowa State College, 
described experiments conducted to determine “‘ Skid- 
ding Characteristics of Road Surfaces.” In this work, 
25 different types of surfaces were dealt with, and it 
was found, in general, that a marked decrease in 
the coefficient of friction was noted as the speed was 
increased, though the reverse was the case with gravel and 
cinder surfaces. Typical results for certain examples at 
30 m.p.h. may be cited :—Sheet asphalt, 0-47 to 0-63 ; 
asphaltic concrete, 0-65 to 0-60; road oil mix, 0-35 to 
0-50; penetration macadam, (0-20 to 0-28; Portland- 
cement concrete, rough finish, 0-37 to 0-48; and 
smooth finish, 0-40 to 0-46; and medium-hard tar 
macadam, 0-66 to 0-47. In each case given, the first 
figure is for smooth tyres and the second for non-skid 
treads. A distinguishing characteristic of the bitu- 
minous surfaces that showed the greatest resistance 
to skidding was their sand-paper texture. From 
analysis, it was deduced that to be reasonably free 
from the danger of skidding, a road surface should 
have a straight skid coefficient of 0-4, or higher, at 
40 m.p.h., and a static, or side skid, coefficient of 0-5, 
or higher, at 30 m.p.h. 

In work to determine “ The Coefficient of Friction 
between Tyres and Road Surfaces,” Professors K. W. 
Stinson and C. P. Roberts, of Ohio State University, 
showed that the coefficient tended, on all road surfaces, 
to decrease with increase of speed, and also brought 
out the fact that the difference between the rolling and 
sliding coefficients increased with increase of speed. 
From the standpoint of safety, these deductions are of 
considerable significance. 

On the subject of construction, Mr. J. V. Keily 
presented a paper on “Crack Control in Concrete 
Bases for Sheet Asphalt Pavement,” basing his remarks 
on work done with an experimental road made in 1931. 
This was constructed as two lanes, one with a 
plain concrete base and the other with a variety of 
test sections for comparison. In the latter, many 
methods of using wire-mesh reinforcement, expansion 
joints and dummy joints to control cracking were 
employed. The results showed that plain concrete 
bases without joints were affected with cracks at an 
average distance of 60 ft. apart in two years. Prac- 
tically all the base cracks were reproduced in the 
wearing courses in that time. The individual cracks 
were invariably transverse. Where }-in. expansion 
joints, 30 ft. apart, were used, the cracks produced 
were consistently where intended. Although the 
original expansion joints in the base were constructed 
to the kerbs, the only cracks visible on the surface 
were narrow ones, of, say, 4 in. width, appearing on 
the part of the road subjected to the heaviest traffic. 
None appeared within 6 ft. of each kerb. Dummy 
joints did not always appear to function as contraction 
joints. 

Recognising that a revival in the use of cement- 
bound macadam, after a lapse of two decades, was 
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accompanied by a lack of knowledge of material require- 
ments, suitable construction methods, and data on 
which designs and estimates could be based, the Port- 
land Cement Association built an experimental road of 
81 sections at Elmhurst, Illinois, with a view to pro- 
viding useful information. Messrs. E. M. Fleming and 
A. A. Anderson discussed this work in a paper entitled 
‘** An Experimental Road of Cement-Bound Macadam.” 
The trials showed that large sizes of coarse aggregate 
were easily penetrated, but required more grout and 
were more difficult to spread than small-size aggregate. 
The loss of coarse aggregate into the subgrade, under 
comparable conditions, was less for gravel than for 
crushed-stone or slag, or for the smaller sizes of the 
same kinds of aggregate. It was found that no more 
mixing water should be used than the minimum 
needed to produce the adequate fluidity for proper 
penetration. Cement-bound macadam could be satis- 
factorily compacted and finished by rolling, by vibra- 
tion, or by hand-tamping. Rolling gave the greater 
compactness and highest strength, but also resulted 
in greater loss of coarse aggregate into the subgrade. 

Tests made in the Materials Laboratory of the 
University of Wisconsin were dealt with by Mr. L. O. 
Hanson in a contribution on “ Weathering Tests of 
Concrete,” and showed the effects of the amount of 
mixing water and type of coarse aggregate on the 
durability of concrete. Alternate freezing and thawing 
was used as the weathering test, both on the concrete 
and on samples of crushed limestone. The weathering 
resistance was found to decrease, with concrete, as the 
water-cement ratio was increased, and to be increased 
as the length of the covering period was extended. The 
value of the sodium-sulphate test was shown by the 
fact that freezing and thawing tests of 25 cycles and 
100 cycles of freezing and thawing, roughly agreed 
with the results obtained from 5 cycles and 10 cycles, 
respectively, of the sodium-sulphate test. 








ELECTRICAL PRopaGaNDA Sounp Fitms.—The British 
Electrical Development Association, 2, Savoy-hill, 
London, W.C.2, have prepared three sound films, which, 
it is hoped, with the co-operation of the electricity 
supply authorities in all parts of the country, will be 
displayed to local institutes, clubs, associations, and 
other suitable audiences. The ultimate purpose of these 
films is to educate the public to the full appreciation 
of the part which electricity can play in improving 
domestic and civic conditions, but as a demonstration 
given at Prince Edward Theatre, on Wednesday, 
November 21, showed, they also have an entertainment 
value. The first film is historical, the third prophetic, 
while the second deals, not without poetic licence, with 
the conditions existing to-day. The whole forms an 
entertainment lasting about an hour and a half. 
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Fie, S.Lip-RING MoToR STARTER. 
PUSH-BUTTON STARTERS FOR 
ALTERNATING CURRENT MOTORS. 


THE accompanying illustrations show two conveni- 
ently designed starters of the push-button type which 


gow, for use with squirrel-cage and slip-ring type 
alternating-current motors, respectively. The first is in- 
tended for starting motors, of which the starting current 
does not exceed 75 amperes, by the star-delta method. 
It therefore covers outputs up to 7-5 h.p. at 220) 
volts, up to 15 h.p. at 440 volts and up to 25 h.p. | 
at 660 volts. It consists essentially of a triple-pole | 
star contactor and a triple-pole delta contactor, | 
together with an operating relay, overcurrent trips 
and stait and stop buttons. In one pattern the start | 
push-button must be retained depressed sufficiently | 
long for the motor to accelerate and a change to be | 
made from the star to the delta connection, while the | 
other is fitted with a timing device so that this opera- | 
tion is effected automatically at the end of a pre- | 
determined period. This pattern is particularly suit- | 
able for use with float switches, but either type can, of | 
course, be remotely controlled by the push-buttons and 
can be fitted with a triple-pole isolating switch which 
is interlocked with the cover. Fig. 1 shows such a| 
starter fitted both with a timing device and isolating | 
switch. | 

As regards construction, the contactors are generally | 
similar to those fitted on the firm’s straight-on starters. | 
The fixed contact consists of a brass section to which | 
a copper tip of liberal proportions is fitted. The | 
moving contact is an arm of brass channel which encloses | 
a steel pressure spring and is mounted on a moulded | 
Bakelite cross-bar. It is also fitted with a copper | 
contact tip. The contacts are arranged so that the 
making and breaking point is remote from the running 
position. The operating coil is designed to work satis- 
factorily over a wide range of voltage and can in case | 
of need be removed by withdrawing a split pin from | 
the stop which limits the travel of the moving parts. | 
The latter can then be lowered and the coil removed. 
As will be seen, arc shields are provided between the | 
phases, but it is stated that normal currents can be | 
interrupted without the assistance of these safeguards. | 
When the timing device which is actuated by the | 
star contactor is closed, a spring-loaded centre-hinged | 
arm is released. An oil-lag restraining plunger with a | 
quick-return valve is coupled to one end of this arm | 
and a contact to the other. Depending on the spring 


adjustment, the closing of this contact is delayed for | 








'from 5 seconds to 20 seconds after the closing of the | 
' star contactor, and when it takes place, the operating | 
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coil circuit of the star-contactor is opened and that of 
the delta contactor closed. An auxiliary contact on 
| the delta contactor opens the circuit of the operating 
relay coil, which thus returns to its starting position. 
The delta and star contactors are interlocked. 

The operating relay is provided with make and 
| break contacts, while the magnet and armature are of 
|} laminated construction. The latter is self-aligning in 
action, a feature which, combined with the use of 
shading rings on the magnets, ensures, it is claimed, 
quiet operation. The over-current trips, of which 
there is one in each phase, are of the thermal type. 
No current, however, passes through the bi-metallic 
strip itself, which can therefore be made of relatively 
| heavy section whatever the motor rating, and is not 
|exposed to the risk of burning out. The heating 
elements consist of a high melting point alloy, which is 
not affected by oxidation or by repeating heating or 
cooling. They are enclosed in fireproof troughs and 
are designed to give an especially low watt loss. Each 
unit is provided with three individual adjustments and 
is complete in itself. The triggers of all three units 
operate on a common trip bar and this opens the circuits 
of the contactor-operating coils. The overcurrent 
[release gives a time lag which is approximately in 
inverse proportion to the overload and is not self- 
resetting. If the tripping overload persists after re- 
setting the release will trip with a shorter time lag 
and this shorter lag will persist until the overload is 
removed. Under-voltage protection is inherent in the 
contactors. 

The start and stop push buttons are mounted 
in the cover, and actuate contacts which are located 
on the base supporting the contactors, an arrangement 

which simplifies construction. They are visible near 
the bottom left-hand corner of the illustration in 
| Fig. 1. The stop button is also used for resetting 
| after the overcurrent trips have operated, so that the 
starter cannot be held in against an overload. The 
| isolating switch, which can be seen at the bottom of 
| the illustration, is of the U-type. It is operated by 
hand from outside the case, and is interlocked with 
the cover. Three types of enclosure are available : 
| Totally enclosed; hoseproof; and flameproof. In the 
| first, the body is of sheet iron, with cast-iron end 

| frames and cover, the latter being hinged and fitted 
| with packed joints. Removable conduit adapters are 
| provided as standard cable entries. In the hoseproof 

type, which covers the splash and weatherproof 
| patterns, the joint between the cover and body is 
| provided with wide flanges and cork-fabric inserts. 





are being manufactured by Messrs. M. and C. Switch- | The push buttons are also designed to exclude water, 
gear, Limited, Kelvinside Works, Kirkintilloch, Glas- |The standard entries are for screwed conduit, but 


| packing glands can be supplied if required. In the 
flameproof type, the enclosure has broad machined 
flanges on to which the cover is bolted. The bolts are 
adequate in number and are properly shrouded. 
External terminal chambers are fitted with either 
screwed conduit entries or glands for armoured cable. 

Fig. 2 is an illustration of the starter for slip-ring 
motors. It is designed for starting two- or three- 
phase motors on three- or four-wire circuits up to 
74 h.p. at 220 volts, up to 15 h.p. at 440 volts, and 
up to 25 h.p. at 660 volts, as well as single-phase motors 
up to 34 h.p. at 220 volts, up to 7 h.p. at 440 volts, 
and up to 12 h.p. at 660 volts, providing in each case 
the full-load rotor current does not exceed 80 amperes. 
Each starter is fitted with a triple-pole stator contactor, 
a double-pole rotor contactor, a timing device, over- 
current trips, and start and stop push buttons. An 
isolating switch, which is interlocked with the cover, 
can also be fitted, except in the case of a two-phase 
four-wire supply. The contactors and their operating 
gear are of the same design as those on the star-delta 
starters, and the rotor resistance is short-circuited 
after an interval of 5 seconds to 20 seconds by a device 
of a similar pattern to that described above. The 
resistance, which is mounted behind the base, consists 
of a number of units made of material of negligible 
temperature coefficient, which, with their steel spacing 
plates, are clamped between cast-iron end pieces to 
form what is described as a compact and unbreakable 
assembly of high thermal capacity. As in the case of 
the star-delta starter, the overcurrent trips are of the 
hand-reset thermal types, while the push-button 
and isolating switches are of identical design. These 
starters can also be provided with totally enclosed, 
hoseproof and flameproof enclosures. 








MoperRN HeEatTInG AND Hort-Watrer Svuprry.—An 
attractively-illustrated brochure, bearing the above title, 
has reached us from the London and Counties Coke 
Association, 9, Grosvenor-gardens, London, 8.W.1. It 
corm the advantages of smokeless gas coke for central 

eating, and deals in a sence manner with 
the combustion of coke and heating costs, and gives 
comparisons, from the point of view of installation and 
running costs and efficiency, between coke and coal, 
coke and oil fuel, and coke and electricity. Detailed 
descriptions of _— automatic gravity-feed boilers, 
and equipment of a similar nature, are also included. 
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THE CERAMIC SOCIETY. 

Tue Autumn Meetings of the Refractory Materials 
and Building Materials Sections of the Ceramic Society 
were duly held at Olympia, West Kensington. 

The first paper presented, in brief abstract, at the Re- 


fractory Materials Section’s meeting was entitled ‘“ The | 


Burning of Magnesite Bricks. Part II.” It was by 
Dr. J. H. Chesters and Professor C. W. Parmelee, who 
described a test-piece mould designed to give pressure- 
compression curves up to 50,000 lb. per square inch, 


and a modified reaction-expansion apparatus for work | 


at 1,500 deg. C. By using a close-packing grading of 
70 coarse, 10 medium, 20 fine, high moulding pressure, 
and an addition of mucilage as a lubricant or distributor, 
unfired test-pieces of electrically-fused magnesia having 
porosities as low as 15-5 per cent. were obtained. The 
pressure-com pression curves of the materials examined 
all showed a fairly rapid falling off in the rate of com- 
pression with increasing pressure. Thus an increase in | 
the moulding pressure from 4,000 lb. to 8,000 Ib. per | 
square inch reduced the unfired porosity very consider- | 
ably (5-2 per cent.), but a further increase of 24,000 Ib. 
per square inch was required to produce a similar 
decrease in porosity. An increase in the moulding 
pressure from 4,000 Ib. to 12,000 Ib. per square inch 
produced the same decrease in test-piece length as the 
change from 12,000 Ib. to 37,000 Ib. per square inch. 
The burning shrinkage on the test-pieces fell from 
6-3 per cent. to 4-0 per cent. through raising the 
moulding pressure from 4,000 Ib. to 12,000 Ib. per 
square inch, and then remained practically constant up 
to 37,000 Ib. per square inch. 

After-shrinkage tests made on two low-iron and two 
high-iron commercial bricks showed that the initial 
rate of shrinkage was much greater for the high-iron 
bricks after two hours at 1,500 deg. C. (3-2 per cent. 
and 2-6 per cent., as compared with 0-6 per cent. and 
0-3 per cent. for the low-iron bricks), The shrinkage 


| permeable at room temperature and “ corked ” at high 
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| under special conditions (theoretical conditions for the 
study of viscosity) at temperatures from 17 deg. C. to 
1,134 deg. C. with air (“* perfect ” gas) and CO, (“ non- 
perfect’ gas), measurements of gas flow compared 
well with the theoretical calculations obtained with 
the Poiseuille-Sutherland expression, the difference— 
less than 1-5 per cent. to 2 per cent.—being within the 
limits of experimental error. 

The coefficients of viscosity at T deg. (absolute) and 
0 deg. C. being N, and No, Sutherland’s expression 
became 





‘ , (273 +C Tis 
wns CBSE) (Fer) 
The constants C were: Air = 119-4 deg.; CO, = 


239-7 deg.; N, = 113 deg.; O, = 138 deg.; H, = 

71-7 deg. 

The rate of flow decreased very rapidly with increase 
temperature. Hence coarse bodies were very 


of 


temperatures. 

This type of flow was approximately encountered 
| with bodies of coarse structure and not too thick, as 
saggar walls, silica bricks, &c. Permeable ceramic 
bodies were constituted with a mixture of coarse and 
fine structures, and fine structures did not behave 
according to the foregoing law. 

Capillaries having a diameter smaller or not sensibly 
larger than the mean free path of the gas molecuel 
occurred in earthenware, burned clay, and hard porce- 
lain. Gaseous flow through such bodies was inversely 
proportional! to the square root of absolute density of 
the gas, all other conditions being equal. At high tem- 
peratures, gas density decreased with increase of 
absolute temperature exactly as the inverse of this 
temperature. Thus the gas flow at T deg. absolute 
would increase with the temperature as the square 





was found to be due to decreasing porosity, and not 
to increasing density of the magnesia. 

A paper entitled ** The Burning of Magnesite Bricks. 
Part II,” by Dr. J. H. Chesters, Mr. G. L. Clark, and 
Mr. K. C. Lyon, was next taken. The authors said 
that the average crystal sizes of a number of dead- 
burned magnesites prepared from both breunnerite 
(Austrian magnesite) and cryptocrystalline magnesite, 
with very different heat treatments, had all been found | 
to lie in the range 0-06 mm. and 0-08 mm. The | 
average size of the rounded units within a grain of | 
Austrian magnesite, determined by microscopic 
measurements, was found to be essentially the same 
as the average crystal size as determined by the Laue 
diffraction method. Austrian magnesite peas were 
found to show preferred (not random) orientation of 
the periclase crystals within a grain, whilst certain | 
samples, in particular those of electrically-fused mag 
nesia, showed marked signs of internal strain which 
was not removed by slow cooling from 1,500 deg. C. | 

A paper on “ The Permeability of Ceramic Bodies to 
Gases at High Temperature”’ was contributed by 
Dr. P. Bremond, Director of the Laboratory of the 
Institut de Céramique Francaise, Sévres. Dr. Bremond 
stated that at ordinary temperatures the law of per- 
meability of ceramic bodies to gases was the same as 
Graham’s well-known law of diffusion, the rate of flow | 
proportional to the square root of 
At high temperatures, experiments | 
he had made showed that the same law was not | 
applicable; in these circumstances, Poiseuille’s law 
(tow inversely as viscosity) was nearer, but not correct. 
In view of the constitution and physical properties of 
gases, the permeable bodies could be considered as 
impermeable matter crossed by numerous more or less 
thin capillaries. These capillaries might be classified 
into three chief groups: (1) cracks; (2) capillaries 
having a diameter sensibly wider than the “ mean} 
free path” of the molecules; (3) capillaries having a | 
diameter smaller or not sensibly larger than the mean | 
free path. | 

In cracks the law of flow was that of Torricelli- 
Graham, the flow F, at absolute temperature T deg., 
proportional to , 
id D, the absolut 
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as 


being inversely 
density of the gas. 


P/D,, where P was the 
e density at T deg. As 


being 
pressure, at 


D, 


if the measurement was recalculated at 0 deg. C., the 
flow was found to decrease as WT increased. For 
example, the amount of air which flowed through a 
crack at 0 deg. was twice that which flowed through 
the same crack at 800 deg. 

In capillaries having a diameter sensibly wider than 
mean free path of gas molecules, the phenomenon of 
gas flow was not selective, the composition of a mixture 
of gases being unmodified by the passage through the 
tube. The gas flow was then controlled by Poiseuille’s | 


law, depending only on viscosity of the gas. By | 
| 


, the flow increased with T as ,/T, and 





combining Sutherland's expression with Poiseuille’s | 
law, the rate of gas flow at different temperatures | 
could be calculated exactly. 


In experiments, made | 





root of the temperature, or 
f Pet _ ./t 
Do 


Flow at T _ /® = 
T, =0 deg. C.; 


Flow at To Do 

where T absolute temperature ; 

Dr density at T deg. absolute; D, = density 
at 0 deg. C. 

Experiments by the author did not give results 
in accordance with this. The flow through different 
hard porcelains was first nearly constant and after- 
wards decreased up to a temperature of 250 deg. to 
300 deg., at which a minimum flow was noted. Then 
the flow increased gradually with increase of tempera- 
ture. 

The experimental conclusions of such measurements 
were: (1) With each gas, or mixture of gases, there 
was a minimum flow, which did not accord with 
Graham’s law. (2) The ratio of absolute densities Dr 
and D’r of two gases at T deg. absolute was constant 
and independent of the temperature of these gases 
(except for dissociation or combination). 


Dox 373. T D 
T ‘273D’, ~D 


Only with CO, and air were experimental results in 
fairly close agreement with theory, the results being 
quite discordant with other gases. With another body 
(of more argillaceous porcelain) a difference of 70 deg. C. 
was found between the minima of air and CO, through 
the same wall. This fact accounted for considerable 
variations in the ratio of flow, which in one experiment 
varied from 0-788 to 0-897. (3) The rate of flow 
increased very much less than “T; the cause was the 
existence of minima. (4) The gas flow was proportional 
to the pressure. 

The author pointed out that at atmospheric pressure 
and ordinary temperatures the diameters of capillaries 
in bodies such as earthenware were of the same order 
as the mean free path of molecules of oxygen, nitrogen, 
air, and other gases, and considered these conditions 
similar to those at very low pressure with big tubes. 
It was also the same at high temperatures, as the mean 
free path increased with the temperature. The per- 
meability of bodies of fine structure (hard porcelain, 
earthenware, burned clay, etc.) was governed by laws 
in which the essential factors were the square roots of 
densities and the absolute temperatures, and the rate 
of adsorption of gases on the walls of the capillaries. 
The calculation of such a flow through a fine body at 
high temperature was impossible, because it depended 
on adsorption, which was variable from one material to 
another. 

The flow through fine bodies was selective, the light 
gases crossing the fine structures more easily than the 
heavy. These differences of velocity might cause a 
difference of gas pressure in permeable bodies, which 
explained some ceramic reactions. When light gases 
such as hydrogen and hydrocarbons passed rapidly 
into fine-structured bodies, the gases were adsorbed 
by the walls of the capillaries, and this was the starting 
point of physico-chemical catalytic reactions between 
gases and solids. 
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or calcined) such as clays, china clays, halloysite, 
colloidal silica or alumina, ferric hydrate and carbon, 
being of very fine structure, were practically the only 
ones which were affected by reducing gases or hydro- 
carbons such as marsh gas, ethylene, town gas, &c., 
at high temperature, with deposition of carbon in the 
body. Conversely, under the same conditions, crystalline 
materials like quartz, felspar, and ground raw enamels, 
being of coarse structure, were affected very little 
or not at all, and no deposit of carbon took place. 

At the Building Materials Section’s meeting, there 
was one paper of exceptional interest to all clay- 
workers. It was by Mr. John M. Willis, and was 
entitled “‘ De-Aeration of Clay.” It referred particu- 
larly to the faults which were first noticed in the 
machine-house or drying shed, namely, blistering, 
lamination or cracking, all of which are associated with 
the presence of air in the clay. 

In machines designed by the author, the clay is 
made to form its own seal to the actual vacuum cham- 
ber, and upon extrusion from the first auger the clay 
is disintegrated thoroughly, ready for de-aeration ; and 
at this point the layers or jackets of air around the clay 
particles are removed, enabling those particles to join 
together and form a perfect bond. Provided this clay 
is not exposed to the atmosphere before extrusion, 
there can be no blisters. On leaving the de-airing or 
vacuum chamber, the clay is forced down the second 
auger in the process to the die mouthpiece. 

The creating of a perfect bond of adhesion of the clay 
particles, not only prevents blistering and lamination, 
but also enables the dies to be used without having 
to “fake” the feed by diverters or otherwise. This, 
Mr. Willis said, was particularly noticeable when 
manufacturing hollow blocks, ridge tiles, multiple 
electrical conduits and other goods where there were 
cores and bridges, and where uniformity of feed over 
the whole of the die face was essential. All shortness 
in the body had disappeared, and tenacity and strength 
had increased. The working properties of the suby 
stance had been much improved and most clays 
could be handled in much the same way as rubber, 
it being possible to pull or push articles into any 
reasonable shape without fear of cracking. Many 
articles had been run (vertically downwards) from the 
machine as long as 16 ft., there being no tendency 
to crack or break away from the die. It had been 
found possible to extrude, under de-aired conditions, 
four roofing tile bats at once, without any sign of 
lamination, at a perfectly even speed on each tile and 
with perfect edges, without lubrication on the die. 

It is confidently stated that a great deal more heat 
can be applied to the green articles after the new 
process, without causing distortion, blistering, or 
cracking. Sanitary pipes are being produced, on a 
commercial basis, capable of withstanding water 
pressure up to 210 Ib. per square inch. De-aired 
articles can be relied on to stand even a stringent air 
test. In the porosity test on fireclay, as low as 0-039 
has been obtained—bordering on the properties of 
porcelain. 

A de-airing machine should be adopted for each 
kind of article—either vertical or horizontal, but not 
both. The results obtained on the brick machine 
(horizontal) are identical with those of the vertical. 
The density of the de-aired brick and its strength are 
often much greater than in best-quality pressed brick. 

Specimens exhibited at the meeting appeared to 
bear out statements in the paper. Mr. Willis con- 
cluded by declaring that it was within the possibilities 
of every clay-worker to manufacture by machines 
quickly and cheaply, a perfect clay product, free from 
all the usual defects known to the industry. 





ENGINEERING TRAINING AND 
EDUCATION. 


Andrew Carnegie Research Fund.—The Council 
of the Iron and Steel Institute is prepared to make 
annually a limited number of grants from the Research 
Fund founded by the late Mr. Andrew Carnegie in aid 
of metallurgical research work. The object of the 
scheme is not to facilitate ordinary collegiate studies, 
but to enable students who have passed through a 
college curriculum, or have been trained at industrial 
establishments, to conduct researches on problems of 
practical and scientific importance relating to the 
metallurgy of iron and steel and allied subjects. Candi- 
dates, who must be under thirty-five years of age, 
must apply before the end of January on a special 
form to be obtained from the secretary of the Institute, 
28, Victoria-street, London, S.W.1. The value of the 
grant will depend on the nature of the proposed 
research work, but the maximum amount granted in 
any one year will, as a rule, not exceed 1001. The 
payment of the grant will be made in four equal instal- 
ments, the first being payable on the announcement of 
theaward. The final instalment is disbursed when a 








Experiments had proved that colloidal matter (raw 


considered report of the work has been received. 
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RECENT 


Fig. 12. 


RECENT DEVELOPMENTS IN GER- 
MAN WOODWORKING MACHINERY. 


(Concluded from page 629.) 


Our first article on recent developments in wood- 
working machinery in Germany dealt chiefly with 
large-scale machines. We now describe a few typical | 
examples of smaller machines, although, naturally, we | 
can touch only a small part of the field. 

A good deal of attention has been paid to the moulding 
machine—that is, the machine for shaping pieces of 
wood having curved or irregular contours—with a view 
to increasing output. This property is obtained not 
only by increasing the cutter speeds, but by reducing 
the idle time of the machine. In a machine of this 
kind made by Heinrich Encke, Péllwitz-Zeulenroda, 
there is a vertical cutter in the centre of the work table 
driven direct by a squirrel-cage motor running at 
18,000 r.p.m. This provides peripheral cutter speeds of | 
as high as 433 ft. per second, which, it is stated, enables 
the direction of the grain of the wood to be dis- 
regarded. At the back of the table, in line with the | 
cutter, is a vertical column carrying a work-head 
consisting of two horizontal arms at right angles to 
one another in the horizontal plane. At the end of 
each arm is a small vertical motor, to the shaft of which | 
is geared the work-holding chuck. The lower part | 
of the chuck, below the level of the cutter, carries a 
template of the contour required on the work. The 
periphery of the template is held against a ring on the | 
cutter-spindle housing by means of a spring, and the | 
rotary motion of the template is effected by the small | 
motor. Several pieces of work can be mounted on the 
chuck at the same time, if their dimensions permit, | 
the template being formed to suit. It will be clear| 
that the work is shaped by the cutter to the same | 
contour as the template. The object of providing two | 
arms is that one chuck can be loaded or unloaded | 
whilst work is proceeding on the other, continuous | 
operation being thus possible. The arms are swung | 
over to the cutter alternately, and a quick-acting | 
clamping device, which also controls the rotation of 
the template, is provided. The chips are withdrawn | 
by an exhausting fan drawing them from below the 
‘utter. The spindle bearings have a circulating lubri- | 
cation system. Normally a single operation is suffi- | 
cient for giving a finish cut. The output varies from | 
200 pieces to 600 pieces of work per hour, depending | 
on the size and shape. 

A moulding machine of a different type is illustrated | 
in Fig. 9, page 710. 
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Box-CorneR STAPLING MACHINE. 

















for finishing both sides of a curved surface, e.g., the 
top rail of a chair-back, in one operation. There are 
two cutters, one above and one below the work, the 
axis of the upper one being offset from that of the lower 
one. They are of large diameter, and the spindles 
are mounted in ball bearings. The contour may be 
either straight or profiled. Both cutters have vertical 
adjustment. The work is supported on both sides of 
the lower cutter by a table curved to suit the finished 
work. These tables are detachable, and the machine 
can be used as an ordinary straight thicknessing or 
moulding machine by attaching level tables. The work 
is fed in at the left of the machine by means of a pair 
of feed rollers, the upper one of which is driven by 
the cutter motor. The maximum feed rate is 33 ft. 
per minute. There are spring-loaded pressure rollers 
in front of and behind the upper cutter block. Both 
feed rollers and pressure rollers are carried on swinging 
arms to suit different thicknesses of work. The machine 
is manufactured by Messrs. A. Knoevenagel, Hanover- 
Hainholz. It is claimed that in addition to reducing the 


This is of the thicknessing type | time required to form the work, compared with the use 


and, as will be apparent from the illustration, is designed | of separate profiling for each side, this machine 
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Fie. 15, Box-EpGe STAPLING MACHINE. 


| finishes it with sufficient smoothness to make it suitable 
for veneering without having recourse to grinding. 

The interesting little mortising machine illustrated 
in Fig. 10, page 710, is made by Messrs, Elze and Hess, 
Gera, and is intended for the cutting of rectangular 
holes or slots, either as mortises or through the material, 
which are too small to warrant the use of a chain- 
mortising machine. The construction of the machine 
is very simple. The tool-head and work table are 
carried on a base of columnar form, the former being 
mounted on a slide given cross traverse by a lever and 
the latter having vertical adjustment and longitudinal 
traverse by hand wheels. The tool is formed with a 
square end having a number of cutting teeth, and is 
reciprocated at a high speed in a horizontal plane by 
means of an eccentric driven by a vertical squirrel- 
cage motor running at 3,000 r.p.m, The work is 
clamped to the table, which, if a slot is being cut, is 
traversed to the desired length, stops being provided. 
The tool is fed into the work by the hand lever, the 
depth of the cut being regulated by the stops seen at 
the right hand of the slide. The holes are cut with 
remarkable squareness at the corners, and, owing to 
its speed, a high output is obtained from the machine 
on repetition work. 

The three-drum sanding machine illustrated in 
Fig. 11, page 710, is an example of the latest practice in 
this branch of wood-working machinery. The object 
aimed at is a high degree of smoothness in grinding. 
All three drums are independently driven, as is also 
the feed belt. The centre drum runs in a contrary 
direction from the two outside ones, so that a motion 
both with and against the direction of the belt is 
secured. The axes of the two outside drums converge 
in a horizontal plane. The paths of the sand grains 
are therefore different in all three drums. Different 
methods are used in mounting the sand paper on the 
drums. It is bedded directly on to the surface of the 
roughing drum, but for the finishing drum an elastic- 
felt pad of uniform thickness is interposed. The feed 
belt is of reinforced rubber and travels over a smoothly 
ground table which is mounted so that it is capable of 
a certain amount of self-adjustment vertically. It is, 
therefore, possible to grind work of slightly varying 
thickness throughout its length without raising or 
lowering the table by hand during the passage through 
the machine. Contact is maintained by heavy springs. 
The amount of stock removed is controlled by means 
of a pressure bar situated in front of the roughing 
cylinder and functioning also as a guide to the work. 
The table drive is through a gear-box which gives two 





feed rates. The drum spindles are carried in roller 













720 


bearings of the double-row type. Efficient dust hoods 
are provided. It will be seen from the illustration 
that the various adjustments and controls are conve- 
niently arranged at the operating end of the machine. 
The sander is manufactured by Messrs. Ernst Carstens, 
Nuremberg. 

Although they are not, strictly speaking, employed for 
wood-working, some machines used in the assembly of 
wood parts may be fittingly dealt with. The illustrations 
in Figs. 12 to 16, page 719, show automatic box-stapling 
machines manufactured by Messrs. C. E. Gaitzsth 
Siegmar, Germany. The machines are fed by a reel of 
wire, which is cut into lengths and fashioned into 
staples in the head, the staples being then driven in 
and clenched on the underside. Two forms of 
machine are shown. That in Fig. 12 is for assembling 
the boxes of the type indicated, in which the corners 
are filled in by blocks of triangular cross-section. The 
staple as driven and clenched is shown in Fig. 13. The 
action of the machine will be best understood by con- 
sidering the diagrammatic view given in Fig. 16, along 
with the photograph, Fig. 12. The wire, which may 
be of any gauge between | mm. (0-039 in.) and 1-6 mm. 
(0-062 in.) in diameter, is contained on a reel A, from 
which it is drawn by feed rollers at B. The rollers 
force it down a curved duct through a series of small 
straightening rollers at C, from which it passes through 
a nipple into the chamber D containing the shearing 
mechanism. The length cut off may be varied by the 
setting of the lever E. The staple-forming and driving 
mechanism, of course, reciprocates. It is shown in the 
top position in Fig. 16, and consists, roughly, of the 
hammer F in the centre, with a hold-down bar G at 
each side. On the left-hand bar will be noticed a tube 
which, when the head is in the “down” position, 
that is, has just driven in a staple, is in line with the 
nipple through which the wire is threaded to the shears. 
The correct length of wire is pushed into the driving 
mechanism by the oncoming length and passes through 
the two hold-down bars and a bending device. On the 
return stroke of the head relative movement between 
the parts forms the straight length of wire into a staple, 
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| AIR SWIRL IN OIL ENGINES .* 
By J. F. Avoocs, B.A., A.M.1.Mech.E. 
(Concluded from page 695.) 


Comparison of Induction and Compression Swirl 
Systems.—The chief drawback of the induction-swirl 
system is the difficulty of obtaining a high swirl rate in 
four-cycle poppet-valve engines. This has limited its 
use in vehicle engines, which are generally of this type, 
and for this work compression swirl has the advantage 
that by thermal insulation of the oblique throat, as 
shown in Fig. 6, page 695 ante, the charge can be 
heated toa high temperature during compression. This 
ensures prompt and complete combustion, giving 
smooth running and a clean and odourless exhaust. 
These advantages involve a small increase in fuel 
consumption. Compression swirl] is independent of the 
induction system. With induction swirl it becomes 
increasingly difficult to provide adequate swirl as the 
piston speed is raised. The swirl revolutions per 
minute remain more or less constant although the 
engine revolutions per minute increase, whereas the 
ratio between the two should remain constant. With 
compression swirl, however, the swirl is controlled 
by the combustion-chamber throat, and can be given 


Fig.13. EFFECT OF SWIRL ON POWER & 
FUEL CONSUMPTION. 
Speed ,1,300R.P.M.; Constant 
Injection ; ? 
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and places it in the path of-the hammer. The head 
then descends, the hammer driving the staple through | 
the wood, lateral spreading being prevented by the | 
hold-down bars. The clenching is effected by the ends | 
of the staple coming into contact with the anvil on 
which the box corner is supported. The nature of the 
invil will be clear from Fig. 12. The work is centred by 
a pair of rollers and the headstock as a whole can be | 
adjusted vertically to suit different thicknesses of wood, | 
&c. The machine may be used for straight laps by | 
securing table to the anvil bracket. The rate of | 
operation varies from 100 staples to 150 staples driven | 
per minute, | 


The somewhat different form of machine which is | 
shown in Fig. 15 is intended for the stapling of boxes | 
along right-angle seams, that is, at corners, without a 
butt piece, either of adjacent sides or of the sides and 
bottom of the box. The head of this machine is set 
at an inclination, The reason for this will be apparent | 
from Fig. 14. The staple is driven in at an angle of 
26 deg. to the vertical and the ends, after passing 
through the upper sheet of wood, come into contact | 
with the plate A. This deflects them through the side | 
sheet of wood towards the left, and after plercing it, | 
they are again deflected into the sheet by the plate B. 
The staple thus assumes a somewhat S-shaped form 
within the vertical sheet of wood, which results in a 
very fast hold, particularly desirable when soft wood 
or plywood is used. The headstock, though inclined 
and not capable of vertical movement, is of the same 
construction in the other form of machine; the 
column is naturally different. It in this case, 
provided with a table adjustable as to height and | 
perforated in the centre to allow the swinging bar | 
the anvil A freedom of movement. The | 
anvil B, adjustable in a horizontal plane and provided | 
with bearing strips at each side, is seen immediately | 
under the headstock. Stopping and starting is effected 
by a pedal. The machine may be modified for dealing | 
with oval containers, ¢.g., fruit baskets, and a universal | 
form is also made. 

In conclusion, it may be said that the technique of 
nding wood has been considerably modified of late, 
and a number of presses and other machines have lately 
been developed. Low pressure steam is now generally 
used for softening the wood preparatory to bending, 
boiling water, high-pressure steam and 
involving the use of ammonia vapour having proved | 
unsatisfactory for various reasons. 
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Travers’ Derence Assoctation.—The main objects 
of the Traders’ Defence Association are given in a 
pamphlet which has recently been published. Briefly, this 
organisation aims at equality of transport charges for all 
traders, and renders assistance to those who operate their 
own road vehicles, The secretary of the Association is 
Mr. T. W. D. Smith, O.B.E., 37, St. Nicholas-street, 
Bristol, from whom further particulars may be obtained 


| must occur across the throat, due to the flow of gas in 
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] on this account to use a swirl ratio about 10 per cent. 
| below the optimum, which renders the running much 
smoother at a very slight cost in performance. 
(3) The same swirl ratio is required at all loads, 
as will be seen from Fig. 13. (4) The swirl re- 
quirement appears to be independent of engine speed 
within the limited range explored on this unit, since 
tests at 900 r.p.m. showed the same optimum value as 
at 1,300 r.p.m. Generally speaking, experience with 
other engines of the “‘ Vortex” type, over a range of 
500 r.p.m. to 2,300 r.p.m., gives the same optimum 
swirl ratio, but in some small high-speed engines the 
optimum ratio is slightly lower, possibly due to higher 
friction losses of small swirl meters. 

(5) The swirl requirement is also independent of the 
rate of fuel injection within reasonable limits, the swir! 
requirement being unaffected when the rate of plunger 
displacement was reduced by 40 per cent. (6) The 
heat loss to the cylinder walls is increased by swirl, but 
not to any marked extent. This is probably due to 
the swirl being largely ‘* destroyed ” by the disturbance 
due to injection and combustion. (7) The compression 
pressure falls as the swirl is increased. - Since the 
volumetric efficiency is constant, this is due to increased 
heat Joss during the compression stroke. (8) With a 
swirl ratio lower than the optimum, the fuel consump- 
tion increases more rapidly as the load nears the 
maximum. The exhaust also begins to show dirt at 
a lower proportion of the maximum load. (9) Tests on 
other engines of the “‘ Vortex” type with cylinder 
capacities ranging from 97 cub. in. to 1,730 cub. in. 
all show much the same optimum swirl ratio. It 
would appear that for the “ Vortex” combustion 
system there is an optimum swirl ratio which is 
characteristic of the system, and independent of engine 
size, speed, and load. There is a fair amount of 
indirect evidence that the rule applies, approximately 
at least, to some other high-swirl systems. Thus, 
it may be that every swirl-type combustion system has 
its characteristic optimum swirl ratio, but the existing 
data are not enough to justify a definite generalisation. 

Medium-Swirl Systems.—In a shallow cylindrical 
combustion chamber of diameter about three-quarters 
the cylinder bore, provision was made for two injectors 
at opposite ends of a diameter, each with a single-hole 
jet aimed inwards with a slight component down- 
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any desired value. Again, in a compression engine the 
throat can be machined, and the designed swirl ratio 
is thereby maintained in production. Induction swirl 
is effected by the approach to the inlet valve or port. | 
These are usually cast, and the swirl may be altered | 
by core displacement, especially in small engines. The 


fear is sometimes expressed that serious pressure drop 





and out of the combustion chamber, but simultaneous 
indicator diagrams of the pressures in the combustion 
chamber and the cylinder show no measurable difference. | 

Quantitative Examination of Induction-Swirl Require- | 
ments.—The only comprehensive experiments on this 
subject known to the author were carried out on a 
four-cycle engine with a ** Vortex ”’ combustion system. 
This engine was designed so that the swirl ratio could 
be varied from zero to a maximum of 6-3 “ cylinder 
swirl,” or 16-3 “final swirl” in the combustion 
chamber. This variation was effected partly by 
altering the direction of flow in the induction belt, 
and partly by the use of baffles outside the inlet ports. 
Air measurements showed that these expedients did 
not have any measurable throttling effect, so that the 
observed changes in performance are due solely to 
combustion effects. The engine had a single cylinder, 
54-in. bore by 7-in. stroke, and was normally run at 
1,300 r.p.m. Its combustion chamber is shown in 
Fig. 7, page 695 ante, and a section through the port belt 
in Fig. 12. On this engine a large number of experi- 
ments were carried out in which the swirl ratio was 
varied over a wide range, other factors being kept con- 
stant. The results of these tests are here summarised. 

(1) Both the highest power and the highest efficiency 
are given with a swirl ratio (in the combustion chamber) 
of 10 to 10-5. This is shown by Fig. 13, which sum- 
marises the results of load-range ‘‘ loops ” with various 
swirl ratios. These tests were made with a fixed 
injection timing, instead of varying the timing to give 
a constant peak pressure. This was done later over a 
short range of swirl ratio near the optimum value, 
and showed that the latter was slightly reduced to a 
jvalue of 9-5 to 10. (2) The rate of combustion 
| increases with swirl, giving a higher peak pressure and 
|a more rapid pressure rise. This renders the running 
rather rough at high swirl rates, and it is often desirable 
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| stream to the swirl. 


| by only 6 per cent. 


This required with one injector 
only in use a swirl ratio of about 7, but the addition of 


| the second injector did not halve this, but reduced it 


The performance, however, was 
distinctly better with the two injectors. 

Low-Swirl Systems.—n a flat cylindrical combustion 
chamber of the full diameter of the cylinder, tests were 
made with two centrally placed injectors, one with 
two orifices at 180 deg., the other with five holes at 
72 deg., the jets being radial in both cases. The swirl 
requirements were, approximately: with the two- 
hole jet, N/n = 3-8; with the five-hole jet, N/n = 1-5. 
These two arrangements were never fully investigated 
and did not give a very good performance. 

Compression-Swirl Production and Utilisation —The 
design of most compression-swirl engines almost 
precludes the fitting of a swirl meter. As some com- 
pensation for paucity of measurements the theory is 
much simpler, since in normal engines the velocity 
through the throat is fairly low, and elasticity effects 
are therefore small, the explanation being that during 
most of the compression stroke a small part only of the 
air displaced by the piston enters the combustion 
chamber, the remainder being compressed above the 
piston. In this type (again ignoring viscosity and 
elasticity effects) the swirl ratio seems to be indepen- 
dent of engine speed and size, and is, other things 
being equal, inversely proportional to the throat area. 
The swirl ratios given by calculation are, as a rule, 
extremely high. In a typical Ricardo ‘“ Comet” 
engine, for example, the calculated swirl ratio is about 
55. In an engine of somewhat similar type of which 
the calculated swirl ratio was 42, the observed figures 
averaged about 14, or one-third of the calculated value, 
the difference being presumably due to friction. In 
the * Comet ” type, wall friction is not likely to be so 
great, and the actual swirl ratio is probably about 
20 to 25, which seems to give the best all-round results 
for vehicle work. Enlarging the throat area, and 
thus reducing the swirl, improves the output at high 
speeds at the expense of low-speed torque, while 
reducing the throat area has the opposite effect. 

Comparison between Swirl and Toroidal Flow.—It is 
possible to compare roughly the efficacy of these two 
types of air flow. In the United States experiments 
have been made in which was determined the optimum 
throat area for an engine with compression-produced 
toroidal air flow, as in Fig. 1, page 695 ante. Th: 
injector was of the single-spray type, and the system 
is, roughly, similar to the Ricardo “ Comet ” swirl type 
except for the difference in air motion. In this engine 
the optimum throat area (at 1,500 r.p.m.) was 
0-19 sq. in., whereas in a similar ‘ Comet ” engine the 
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three times as great, the latter figure being based on 
experiments by the author’s firm with many engines 
of different sizes. This difference is, in part, compen- 
sated for by the fact that the toroidal combustion 
chamber is smaller in proportion of the total compression 
space than is the swirl type, but even when this is 
allowed for, the figures show that the swirl type needs 
less than half the throat velocity required by the 
toroidal type. 

The Nature of Swirl and its Effect on the Fuel Spray.— 
There is evidence that the swirling charge does not 
rotate as a solid mass, but rather as a free vortex, the 
speed of rotation increasing towards the axis. This is 
shown by the fact that in a ‘“‘ Vortex” combustion 
chamber the swirl meter rotates faster if the vane 
diameter is decreased. A feature of nearly all swirl- 
type engines is that the fuel is directed across the air 
flow, not necessarily at right angles, but with a large 
transverse component. The Perkins engine is the only 
exception to this rule (if we except air-cell engines). 
The action of the air appears to be that of blowing 
the fine spray in the jet clear of the heavier particles 
and allowing the latter to receive their ration of fresh 
air. This action is sufficient to effect the two-dimen- 
sional fuel distribution which suffices for the com- 
paratively flat combustion chambers of the Hesselman 
and similar types. In the deep combustion chambers 
of the high-swirl types distribution in a third dimension 
has to be accounted for. For example, in the ‘‘ Vortex” 
type (Fig. 7) the fuel would, if the air movement was 
one of pure rotation, reach only the circumferential 
layer of air; likewise, in the ‘“‘ Comet” type (Fig. 6), 
on the same assumption, the fuel would be confined to 
a narrow diametral slice. In both types, however, the 
percentage of air effectively utilised is 80 per cent. to 
85 per cent., so the inevitable conclusion is that the 
air in the apparently inaccessible zones gets its fuel 
ration. This means that there must be superimposed 
on the swirl proper some other form of air motion. 
In the “‘ Comet” type there is no evidence as to the 
nature of this motion, but in the ‘“‘ Vortex” system 
markings on the combustion-chamber walls suggest 
that the fuel spray moves inwards, in a spiral path, 
whereas it might be expected to move outwards. 
There are several possible explanations, but as to the 
extent to which each factor enters into the final result 
only the vaguest of guesses can be made. 

The author wishes to express his thanks to the 
Director of Scientific Research, Air Ministry, on whose 
behalf nearly all the work has been done, and to Messrs. 
Ricardo and Company, at whose works it was done, 
for their permission to publish the results given herein. 
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Power Producers and Distributors in August, we deal | element of the compressor would be put into action. 
|The plant could be run up in a few minutes. The 
| author stressed the point that all the elements of the 
| plant already had a commercial existance for other 


TRIBUTORS. 
(Concluded from page 696.) 


below with three papers concerned with the operation 
of steam power stations. 


Tue Heat-Pump Srorace or Power. 


Dr. F. Marguerre, the chief engineer of the power 
station at Mannheim, which operates with steam at a 
pressure of 1,400 Ib. per square inch, contributed a 
paper in which he described a system of power storage 
on the heat pump principle; it has not yet been put 
into practice, but all the elements which it employs 
have been tried out in analogous operations. Dr. 
Marguerre pointed out that material developments 
have taken place in hydraulic pump storage in hydraulic 
power stations, and also in connection with heat storage 
in thermal stations. The economic value of any peak 
accumulation system depended on the cost of the 
installation and the operating efficiency. As a rule 
it was sufficient if the storage system covered two 
hours of peak supply. The first cost of hydraulic 
accumulation systems was very variable, ranging 
between 260 Reichmarks and 375 Reichmarks per 
kilowatt installed. In view, however, of the fact that 
facilities for hydraulic storage were rarely to be found 
at the centre of gravity of the load on the system, 
arrangements had to be made for power transmission, 
costing at least a further 50 marks per kilowatt. The 
efficiency of operation of hydraulic pumped storage was 
about 60 per cent., exclusive of the losses of transmission 
to and from the pumping station. 

When lead accumulators were adopted for storage, 
the cost was from 350 Reichmarks to 500 Reichmarks 
per kilowatt installed. In such cases the storage could 
be placed inside cities and the transmission loss was 
avoided. In the system worked out by the author the 
efficiency of which should be nearly 50 per cent., the 
first cost would depend on the size of the unit, but 
when located inside a town at the power station the 
cost shuuld be from 150 Reichmarks to 225 Reichmarks 








per kilowatt installed. It should be remembered that | 
the accumulation of energy at night reduced the overall | 
costs of energy. By reducing the peak of the load | 
curve by means of accumulation there was an economy | 
in the consumption of coal, in spite of the loss of | 
45 per cent. to 50 per cent. in the accumulation process. | 
The handling of the peak by an accumulator was more | 
economical] than passing it on to another steam station, | 
the overall cost being decreased, owing to the increased | 
gross output. If the kilowatt-hour at peak time was | 
equal to 2} per cent. of the total daily load, then with 

storage plant having an efficiency of 50 per cent. to | 
60 per cent. the extra consumption of coal during the 

night would be 5 per cent. to 6 per cent. of the total. 

This figure would approximately be equal to the 

economy resulting from the equalisation of the load 

curve, so that in effect the cost of current for the 

pumping would be zero. Where lead accumulators and 

mercury converters were used or where the author’s 

heat pump system was adopted, the storage could be 

arranged at the centre of the load, so that the capital 

cost of a transmission system could be avoided. This | 
condition tended to balance the lower efficiency of the 

heat pump plant. 

The Marguerre system was analogous to hydraulic | 
storage, but instead of pumping water to a higher | 
level, heat, in the form of water vapour, was pumped | 
into a heat reservoir from another reservoir at lower | 
temperature. The pumping was carried out by means | 
of a turbo-compressor. To discharge the stored energy | 
it was passed through a steam turbine and the vapour | 
passed through a condenser, the circulating water | 
going directly into the lower temperature heat reservoir. 
As with hydraulic pumping, a synchronous electrical 
machine would be used, which would drive the turbo- 
compressor, drawing from the low temperature accu- 
mulator through an evaporator to charge up. On 
discharge the steam turbine pumped back power into 
the electrical system through the machine which then 
acted as a generator. Apart from any leakage, the 
total amount of water in the circuit remained constant, 
and there was no boiler and no outside circulating 
water. Theoretically the system formed a reversible 
cycle. The accumulators used would be analogous 
to those used by Ruth, but would be somewhat more 
expensive owing to the higher mean temperature used. 
By the use of two substances, for example, ethyl | 
chloride for temperatures between 30 deg. C. and 
90 deg. C., and water vapour between 90 deg. and | 
100 deg., the size of the accumulators could be greatly | 
reduced. With temperatures from 350 deg. C. to} 
400 deg. C., an efficiency bordering on 50 per cent. 
should be reached. 

The author gave a design of an installation of 
15,000 kW for a 4-hour 30,000 kWh peak load. To 
start up, the synchronous motor would be run up, | 
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duties. The heat lost could be used for commercial 
purposes such as for pipe-distributed heat for offices 
and buildings. The cost of a 15,000-kW installation 
had been calculated, based on commercial analogous | 
plant, including buildings, but not land. It amounted 
to 170 Reichmarks to 175 Reichmarks per kilowatt 
installed. In the discussion on the paper, the author 
stated that demands for power in Germany at the 
moment, were not such as tended to accentuate peak 
problems, but that a combination of two well-known | 
engineering firms had taken control of the patents | 
showed that the scheme had material possibilities. 





THERMAL PowER STATION OPERATION. 


In a paper entitled “‘ Some Experiences in the Opera- | 
tion of a Thermal Station,’ Monsieur Ungerer, of the | 
Strasbourg Electricity Works, dealt with the operation | 
and development of the station situated at Port-du- | 
Rhin on the River Rhine. Referring to coal supplies | 
Monsieur Ungerer said it had been found desirable to | 
stock considerable quantities. The normal supply of | 
coal to the station was from river barges of 1,500 tons 
capacity and canal barges of 300 tons capacity. The | 
coal was raised by a 5-ton grab jib crane mounted on a | 
traveller on the quay, and discharging into fixed hoppers. | 
These in turn automatically fed a series of mono-rail 
containers, which discharged into a series of con- | 
veyors feeding the pulveriser plant. The mono-rail | 
containers were controlled on the block system, passing 
over the pulveriser hopper along a loop. They could | 
also pass over a travelling gantry which spanned the | 
original dump. This dump covered an area of 80 m. 
by 44 m. and, stacked to a depth of 6 m., contained | 
15,000 tons of coal. The containers discharged through 
bottom doors, which closed automatically after dis- 


charge. The gantry cou!d be moved to cover any part 
of the dump so that the containers could discharge any- 
where overthearea. For reclaiming the coal the gantry 
carried a travelling crane, fitted with a grab discharging 
into a hopper, which automatically in turn filled the 
mono-rail containers by means of which the coal was 
taken to the pulveriser plant. One trouble met 
with was that the coal adhered to the walls of the 
mono-rail containers at times of heavy frost; this 
had been got over by heating the walls of the con- 
tainer, at selected point, by means of electric heaters. 
A somewhat similar arrangement was adopted on the 
walls of the hopper fitted to the travelling gantry. 

In 1930, it was found desirable to arrange for a 
second coal dump alongside the first to act as a reserve, 
in case of severe frost, which might interfere with water 
transport, or in case of strikes or other eventualities. 
The capacity was to be 50,000 tons. It was decided 
to adopt the dragline system to serve the new dump, 
particularly in view of the fact that with this system 
the storage area could be increased if required at little 
extra expense. It was found that with dragline 
dumping and discharge, the capital cost was less than 
half that of a gantry with mono-rail container dis- 
charge arrangements and a travelling-crane grab system. 
The total cost of operating on the earlier system was 
6-47 francs per ton as compared with 3-97 francs for 
the new. The dragline was arranged with one fixed 
terminal at a point convenient to the discharging 
gear on the quay, the other end being connected to a 
terminal pulley on an anchorage weighing 26 tons, 
which could be moved around two sides of the dump 
running on a standard gauge track set out on a large 
radius inside the corner opposite the fixed pivot point. 
The average operation range of the dragline grab was 
60 m., its speed 2 m. per second, and dragline pull 2-8 
tons. The drag was operated by a 120 h.p. motor 
angi had a capacity of 100 tons per hour. 

At first, the anchorage was moved by hand, four men 
being necessary for the operation, but there was a tend- 
ency for it to be kept too long in one position, giving 
rise to difficulties in the operation of the drag-grab, 
which tended to take an excessive depth of cut and as a 
result frequently overturned. To remedy this, the 
travelling anchorage was fitted with an electric motor, 
so that it could be traversed along the track at the 
rate of 4:25 m. per minute, under control from the 
operator’s cabin. It was hauled backwards and for- 
wards by means of a steel cable with guide pulleys, 
a weighted cable-tightening gear being fitted. The 
coal dump was illuminated by means of searchlights 
controlled from the operating cabin. The advantages 
of the dragline method of dump discharge, besides its 
lower capital and running costs as compared with the 
overhead gantry and crane method lay in its great 
elasticity ; it was always ready for operation, and the 
wire rope for the operation of the scoop could be 
employed up to its breaking point without danger to 
personnel. 

The dragline system should not be used where the 
type of coal to be dealt with had a tendency towards 
heating and spontaneous combustion; it was true, 
however, that the risk of spontaneous combustion 
depended on several factors, such as the nature and com- 
position of the coal, the presence or absence of certain 
materials, the size, humidity, external temperature 
and methods of stocking. Coals of newer formations 
high in volatiles were subject to combustion, while 
those from older formations, such as the anthracites, 
were not. When there was danger from fire through 
overheating, the best way to handle matters was to 
cut a trench and spread the fuel in thin layers apart 
from other coal. This operation could be carried out 
with the crane and grab system but could net be done 
satisfactorily with the drag system, as excavation 
tended to mix up the coal and thus mix sound coal 
with that which was overheated. ; 

At the Strasburg station, firing was by pulverised 
coal supplied from a central plant. Owing to the 
distance separating the pulveriser plant from the boiler 
house, which was dictated by the necessity of allowing 
for station extensions in the future, it had not been 
found possible to use boiler flue gases for drying the coal, 
and a special furnace was employed fired with pul- 
verised coal. The flame was directed down a vertical 
fire- brick lined cylindrical chamber 7 m. high and 2-5 m. 
in inside diameter, fitted with an ash cone, and the 
gases passed up through a rectangular mixing chamber 
alongside into a flue. The walls were cooled by an 
air jacket. Supplementary air was added and the 
gases passed out of the furnace at a temperature of 
350 deg. to 500 deg. C. (662 deg. to 932 deg. F.). The 
first rotating dryer installed was 10 m. long by 2 m. in. 
diameter and was fitted with baffles to ensure close 
contact between the gas and coal. The gas travelled 
in the same direction as the coal and the temperature 
of the gas at the outlet was about 100 deg. C., that 
of the coal being 80 deg. C. The heating tube rotated 
at from 3-8 r.p.m. to 5-7 r.p.m., and the coal took 
from 11 minutes to 23 minutes to pass through. A 
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water content of 6 per cent. to 18 per cent. was reduced 
to 2 per cent.; the capacity varied from 12-5 tons to 
26-8 tons an hour, depending on the moisture. 

The clearing of the outflowing dust from the heater 
gas was at first carried out by means of two cyclones 
operating in parallel. This method was, however, 
found to be inefficient, as with an output of 20 tons 
per hour of dried coal, 600 kg. of dust was caught in 
the cyclone and a ton went up the chimney. For this 
first plant a mechanical filter was accordingly arranged, 
with a number of pockets each 20 cm. diameter and 
3 m. long, lined with a wool flannel. There was a 
total of about 300 sq. m. of filter surface. The removal 
of the dust by this plant was almost perfect and the 
escaping gas was only slightly tinted. The wool 
filters, however, which were exposed to gas at 100 deg. C., 
deteriorated fairly rapidly ; the average life was about 
4,009 hours of operation. The fall in pressure of the 
gas in passing through the filter was about 100 mm. 
(4 in.) of water, making a substantial addition to the 
load on the fans, 

Experience with this first drying plant led to improve- 
ments being made with a second installation, which 
was arranged with two drying tubes. It could deal 
with 36-5 tons of coal per hour with 6 per cent. 
moisture, or about 20 tons with 18 per cent. mois- 
ture, 
greater volume for the flame. The new plant consumed 
15-1 kg. of pulverised coal in the furnace per ton 


output of dried coal, and 0-93 kW-hr. per ton for | 


the drive. For dust separation, an_ electrostatic 
filter was used with horizontal rigid electrodes having 
14 precipitation cells. The ionisation electrodes 
operated at 60,000 volts, with rectified current. The 
filter, after installation, required certain alterations 
and adjustments. 
fitted had been put out of service, and it was found that 
without it the dust adhered until a certain thickness 
was formed, and then it fell off in cakes ; when tapping 
took place there was a tendency for dust to be carried 
away with the air current. 

In tests on the new plant, when treating 30 tons of 
coal with 9 per cent. humidity, per hour, the moisture 
was reduced to 1-4 per cent. The electrostatic filter 
caught 1,408 kg. of dust. The pressure loss in the 
filter was about 10 mm. of water (about 0-4 of an inch) 
The energy taken for precipitation was a function of 
the saturation of the gas; if the saturation was too 
high, arcing resulted. The equivalent capital cost 
of the pocket-type mechanical filter was about the 
same as that of the electrolytic type, the former, how 
ever, gave trouble, owing to the deterioration of the 
material, the replacement of which cost 12 French francs 
per hour of operation. 
filtration worked out at 1-21 francs for the mechanical 
plant and 0-63 francs for the electrostatic plant. The 
value of the fuel retained by a filter was much greater 
than the operating cost, justifying the installation of 
such plant. The amount of fine dust retained with 
the coal used reached 5 per cent. of the amount treated 
in the heater, it was so fine that it could be passed 
direct into the pulverising mills without passing 


through the breaker, thus reducing the cost of pre- | 
treatment and increasing the capacity of the pul- | 


veriser plant. 


The engineering staff of the station had developed a | 


system of almost completely automatic boiler regula- 
tion, with electrical control, operated on a Wheatstone 
bridge method. One bridge controlled the fuel feed 
and a second the regulation of the primary and 
secondary air; forced draught was automatically put 
in and out of use as required by the load conditions. 
The pulverised fuel burners were also thrown into and 
out of action and CO, automatic analyses were con- 
nected into the circuit. Great care has been taken to 
avoid any hunting action. 

In a paper entitled “The Present 
Reference to Pressure and Temperature 


Situation in 


in 


ENGI 


NEERING. 





Stations,” Dr. J. Havlicek gave a description of the 
Leeffler boiler installations at the Caroline Power 
Station of Messrs. Vitkovice Mines, Steel and Iron 
Works Company, and at the Trebovice Power Station 
in Silesia, Czechoslovakia. We need not reproduce 
the sections of the paper dealing with these stations, 
as a detailed account of tests on the Caroline station 
boilers were given in Professor Josse’s article, which 
appeared in our issue of June 29, 1934, while the 
Trebovice installation has been fully described in the 
series of articles just closed in our columns. The 
Leffler boilers were dealt with in our issues of 
October 19 and November 2. In reference to the 





The air heater furnace was designed to give a | 


A tapping arrangement originally | 


The total cost per ton for | 


Power | 


| Caroline station, Dr. Havlicek said that the installa- 
| tion was used for works supply, and owing to the 
present industrial conditions was subjected to great load 
variations. On some days during the week and on 
Sundays, the load was reduced to 3,000 kW, while the 
| maximum load was 26,000 kW. The rolling mill load 
was responsible for differences of 4,000 kW in recurring 
| periods of 2 to 3 minutes. The machine load factor, 
| corresponding to a nominal output of 25,000 kW, 
was 30 per cent; the station loads factor was 14 per 
cent. For an average monthly machine load factor 
|of 25 per cent., i.e., 9,000 kW, the average monthly 
consumption was 4,600 calories (18,250 B.Th.U.) per 
kW-hr., measured at the *bus-bars. At 50 per cent., 
jor 18,000 kW, the average was 3,500 calories (13,889 
| B.Th.U.), and at 75 per cent. of the maximum or} 
27,000 kW, it was 3,300 calories (13,095 B.Th.U.). | 

The increase of pressure from 18 kg. to 40 kg. per 
square centimetre (256 lb. to 568 lb. per square inch), 
resulted in an economy of about 500 calories (1,984 
B.Th.U.) per kilowatt-hour, and a similar further | 
economy was obtainable with an increase of from 40 kg. 
to 130 kg. (568 Ib. to 1,850 Ib.). During the last six 
years, improvements in materials had solved the 
problem of boiler operation up to 500 deg. C., but 
American experience showed that beyond 540 deg. C. | 
in increase tended to lead to the dissociation of water, 
with oxidation troubles in the tubes. Regarding 
reliability of operation, even with very variable 
loading, the use of 100 kg. to 130 kg. per square centi- 
metre at 450 deg. C. to 500 deg. C. had proved as 
satisfactory as operating at 18 kg. or 40 kg. In the 
matter of cost, at the Caroline station, a turbine of 
36,000 kW with intermediate reheating, two 60-ton 
to 75-ton Leeffler boilers with a boiler-house annexe | 
containing coal dryer and breaker, a cooling tower, 
coal-handling appliances and storage (partly making 
use of the earlier installation), the low-pressure 
|auxiliary system, chimney, coal transport and ash 
irrangements, a 50,000-kVA transformer, and auxiliary | 
3,000-volt transformers, the installed cost was 
195 Swiss francs (7/. 16s. at par) per kilowatt. At 
r'rebovice, operating at 130 kg. per square centimetre 
with 42,000-kW turbines, an auxiliary turbine of 
3,500 kW, with transformers and outdoor switching 
installation for 100,000 volts, the cost was 310 Swiss | 
franes (121. 8s. at par). Judging by experience, the | 
upkeep cost would not exceed the usual 3 per cent. of | 
the capital. The cost of installations for 40 kg. per 
square centimetre was not less, and at the higher 


| 





pressure there was an economy of at least 500 calories 


per kilowatt-hour. No operation difficulties had been 
encountered. 

Dr. Havlicek considered that in the future a pressure | 
of upwards of 100 kg. per square centimetre would be 
used for all central stations with large units, and that 
where pass-out steam was required for industrial 
service, such pressures could be used advantageously | 
with units of smaller size. During the discussion on 
| the paper, Dr. Marguerre stated that at the Mannheim | 
station, operation with very high pressure had given | 
every satisfaction. In 1929 he had used 107 kg. at 
400 deg. C. He considered that a perfect feed-water 
}service and good degassing were important factors ; 
the boiler tubes were of a special alloy. The use of 


| Oldbury, 


| of other alloy. 


a 


DEc. 28, 1934. 
the higher pressure enabled a smaller condenser to be 
used with lower condenser and auxiliary losses. The 
capital cost of his plant had been reasonable, and 
five years of operation had shown such high-pressure 
operation to be entirely satisfactory. 

Professor List, of Briinn, stated that there was a 
non-condensing power station in Czechoslovakia 
operating at very high pressure. The exhaust steam 
was distributed through insulated mains to various 
industrial establishments. It was also stated during 
the discussion that a locomotive was under construction 
for use with 100 kg. steam. 








CATALOGUES. 


Gaskets.—Messrs. J. Payen, Limited, Church Wharf, 
Chiswick, London, W.4, manufacture gaskets for all 
makes of road, air, and marine motor requirements. 
This catalogue covers all types for which there is a 
general demand, but others can be supplied on receipt 
of particulars. 

High-Speed and Stainless Steels.—Messrs. Edgar Allen 
and Company, Limited, Imperial Steel Works, Shef- 
field, 9, have sent out two folders, the one dealing with 
high-speed steels in four standard qualities and giving 
the characteristics and advantages of each, and the other 
summarising the qualities of 10 varieties of stainless 
steels, as well as indicating their suitability for specific 
duties. 

Small Motors.—Messrs. Refrigeration Components, 
Limited, 34, Broadway, Westminster, London, 8.W.1, 
have issued a catalogue of Wagner small motors. The 
range in sizes extends upwards from }-h.p. They are 
made for alternating current and direct current, and 
can be had for vertical as well as horizontal drives. Their 
construction and performance characteristics are dealt 
with fully. 

Fans.—Leaflets received from Messrs. Blackman 
Export Company, Limited, 23, Queen-square, Southamp- 
ton-row, London, W.C.1, deal with streamline electric 
fans for direct and alternating currents, laundry drying 
machines incorporating such fans, and oil-film air filters 
for ventilation systems. In every case illustrations are 
given of the plant and details ; general dimensions are also 
given. and prices indicated. 

Electrical Apparatus for Factories.—Messrs. The 
Donovan Electrical Company, Limited, 46-47, Great 
Charles-street, Birmingham, 3, manufacture and supply 
all types of conduit fittings, wires, cables, couplings, 
insulators, lighting fittings, bells, time and fire signals, 
small electrical tools, pumps, fans, fuse boards, switches, 
and motor starters. A recent catalogue deals with a wide 


| range of all such industrial requirements. 


Milling Machines._-Messrs. Alfred Herbert, Limited. 
Coventry, are extensive users of horizontal and vertical 
milling machines, as well as makers of such equipment. 
They are therefore qualified to give reliable advice on 
their selection for particular needs. Their catalogue 
of the full range of these products shows how varied are 
the requirements and how well, and economically, 
machines for each type of work have been designed. 


Locomobiles.—-The well-known locomobiles made by 


| Messrs. Marshall, Sons and Company, Limited, of Gains- 


borough, are dealt with in a folder received from this 
firm. The single-cylinder units referred to have boilers 
with furnaces and tubes that can be withdrawn, super- 
heaters, feed-water heaters, boiler feed pumps and 
injectors. The engines are made in standard sizes rang- 
ing from 28 to 250 b.h.p., but are conservatively rated, 
for the last mentioned is capable of giving 300 b.h.p. 
continuously. 

Metal Sections.—A wide variety of metal sections for 
use in all types of industrial constructions are illustrated 
in the catalogue of Messrs. Accles and Pollock, Limited, 
Birmingham, but special requirements can 
readily be met. They are formed by a cold process, and 
the equipment used is capable of dealing with strip 
material from } in. to 14} in. in width, of 0-005 in. to 
0-125 in. thickness; sections can be supplied up to 
100 ft. continuous length. The standard material used 
is bright mild steel, but sections are also supplied which 
are hot-rolled and pickled, are made of stainless steel or 
Steel sections up to 24-ft. length can be 
rust-proofed after forming. 


END OF THE ONE HUNDRED AND THIRTY-EIGHTH VOLUME. 
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NOTICES OF MEETINGS. 
IvsrITrexe OF TRANSPORT. — Bristol and 
District Section: Tuesday, January 1, 5.40 
pun., The University, Bristol. “ Commercial 
Aviation,” by Mr. Norman Natting- 
ham asd District Graduate on Student 
Friday euenry 4, 7 , The Guildhall, 
Ticket- Machines for 
Vehicles,” ry Mr. G. C. 
Metropolitan Graduate and 
Tuesday, January 8, 6 p-m., 
ineers,” 


ete sae 
or 
Campbell-Ta 
Student Society : 
The Institution of Electrical 
Savoy-place, Victoria-embankment, 
“ Motive Power for Railways,” by Mr. A. H 
Earley. Birmingham and District Section : 
Tuesday, January 8, 6 p.m., Queen's Hotel, 
Birmingham, “ Koad Safety, “ by Mr. M. J. 
Somerfield. Leeds and District Section; Fri- 
duy, January 11, 6.30 pm, Town Hall, 
Leeds. “The Development of the Wheel,” 
by Mr. F. Fellowes. 

LyexzroTton or Propvucrion Ewqinexces.— 
Kastern Counties Section ; Tuesday, January 1, 
7.30 p.m., Public Library, Northgate-street, 


Ipewich, “ The Allocation of Ov is,” by 
Mr. T. G, Rose. London Section: Friday, 
January 4, 7.30 p.m., The Society of Motor 
Manufacturers and Traders, Ltd., 83, Pall 
Mali, 8.W.1. “ The Manufacture of Electric 
Motors,” by Mr. G. H. Fleteher. Coventry 
Section : Wednesday, January 9, 7,30 p.m. 
King’s Head Hotel, Covent ‘ Recent 
Developments in Light mag! jstons,” by 
Mr. H. J. Mabrey. ledford and Dis- 
trict Section; Wednesday, January 9, 7.30 
sm,., Castle-street Hall, Luton. Sige and 
Tools and their Relation to the Finished 
Product,’ by Mr. .R. H. Youngash. ee 
Séction ; Friday, January 11, 7.30 p.m 
chent Venturers’ College, Bristol. 

Inspection,” by Mr. E. R. Gadd. 


Lysttrortios or Locomortve Enqtnerrs.— 
Thursday, January 3, 6 p.m., The Institution 
of Mechanical Engineers, Storey's-gate, 8.W.1. 
General Meetin “A System of Limit- 
= ring Controfled by Colours, with Special 

ution to Locomotive Repairs, 
a G, L. Murray. 

IneTrercTrion oF SravoruraL Enotswens. 
Western Counties Branch : Friday, January 4, 
7.16 pam., Me ‘rehant Venturers’ Technical 
College, Bristol. * Bridge Construction at 
Temple Meads Station, ay wd. Mr. J. F. 
Bickerton. Lancashire and Cheshwe Branch : 
Wednesday, January 9, i -m., College of Tech- 
nology, 7 ee a. igid Frame Bridges 
in Reinforced Concrete,"’ by Mr. A. P. Mason 
I natitution Thursday, Janua 10, 6.30 p.m., 
10, Upper ve-street, 8. Ordinary 
Mecting.  S © LN acne of 
Structures,” by Mr. C. W. Hamann. 

IxerrruTIoN OF 


Joun108 ENGINRERS.— 
Friday, January 4, 7.30 p.m., 30, Victoria- 
ntreet, §8.W.1. Informal Meeting. “ Notes 
on Fine Measurements,’ by Mr. F. H. Rolt. 


leerrruTe Barrisnh Fovworyrmey.— 
Lancashire Branch: Saturday, January 5, 
4 p.m., Engineers’ Club, Manchester. “ The 
Intergations! Foundry Conference in the 
United States,” by Mr. T. Makemson. Wales 
and Monmouth Branch : Saturday, January 5, 
6.30 p.m., The be yey a ale Newport. 
“ Bronee Castings,” L. Howard. 
Lancashire Branch, 5 her Section : Tues- 
day, January &, 7. md ange College, 
Ormerod-road, Burn aking of 
High- ae by Mr. Q@. Hel, Lancashire 
Bre reston Section: Wednesday, Janu- 
ary 9. 7.20 p.m., Technical College, Corpora- 
tion-street, on. “ The Moulder and his 
Oraft,”’ by Mr. C. A. Otto. London Branch : 
Wednesday, « sennney © 9, 8 p.m., Charing Cross 
Hotel, W.C.2. Some General Remarks on 
Mechanised Foundries and the Making of 
Motor Oylinders,” by Mr. G. W. iy 
Scottish Branch: Saturday, Saye 
4 pm. Royal Teehnical 

Method of Melting 
Conlin 6 thay teen: Peer prevented by 
Mr, V. Detport. 

Roya. Agronauticat Socrery —Monday, 
Janvary 7, 6.30 p.m., The Institution of 
Eleogrieal » Savoy-place, Victoria- 
embankment, W.C.2. “ Imperial Air Routes,” 
by Mr. F. 8, Gamble. 

Socmry oF Onmemrcar Inpusray.—London 
Seoteon - Morflay, January 7, & p.m., The 
Chemival Rooiety's Rooms, House 
Picoadhily, W.1. Jubilee Memorial Lecture. 
“ The Fate: New ee ae OE Sage of 
Organic Chemistry,” by Prof. T. P. Miidiwh 

Roya Sancraay ee aes 


— 4, ee tee eo 
rarat of Drainage and Water Pipes by ths Ua 


of Lead Afloye,” to be opened by Mr. K 
Gray. 
Ieeritorr Marme Eywomerrs.— 
vy, January 8, 6 pam., 86/88 The 
Minories, B.C. “Some Notes on Heat 
Transmission,” by Mr. E. F. Spanner. 


I.strrvtion or Execraican ~~ — 
srry a 


ther 


or 


or 


January ni Seon tyres a 


it iy o pean he 
: .m., Trocadero Restau- 
sat Plocadilty, wie Anatal Dinner. me 


Inerrrorion oF Ommmican Encixerrs.— 
Jan 9, 6 pm, Chemical 
Society's Rooms, ouse, Piccadilly, 
Mi Joint i Section 
of the Soorery oF 
Review of Some of the Problems’ of the Glass 
Bottle Industry,” by Mr. W. A. Moorshead. 
InetrrvTion or Heatinc anp VENTILA- 
TING Eyorverns.—Birmingham and District 
Branch: Wednesday, Jan 9, 6,30 = # 
ome vad of Commerce, 95, New-street, 
ham. Annual Meeting. Institution : 
Ww. y, January 9, 7 p.m., London School 
of Hygiene and Tropi Medicine, Keppel. 
street, Gower-street, We “ Air Heaters,” 
by Mr. A. F. Browne. Liverpool and 
Branch: Friday, January 11, 7.30 p.m., 
Grenville Café, Tithebarn-street, Live: i. 
Annual Meeting. “ Surveying of Buildings | tur 


and ion of Scale Drawings for 
Tensiey Pelieanen. ” by Mr. M. P. Concannon. oe yl 


Mam ASSOCIATION OF ENGINEERS. 


CHESTER 
|-Siudents’ Section; Thursday, January 10, 
| 7.30 


.m., ¥.M.C.A., Peter-street, Manchester. 
“A Visit to Some Works in the U.8.A.,” by 
Mr. T. Makemson. Association: Friday, 
January 11, 7.15 p.m., Engineers’ Club, Albert- 
square, Manchester. Various Short Papers. 


INSTITUTION OF MECRANTCAL ENGINEERS .— 
Scottish Branch, Graduates’ Section : Thursday, 
January 10, 7.30 pm. Royal Technical Col- 

Glasgow. Application of Tapered 
Anti-Friction Bearings to Rolling Mills, &c., 
by Mr, E. H. Dovghty. 

Kztontey Association OF ENGINEERS. 
Friday, Janua 1, 7.30 p.m., Queen’s Hotel, 
Keighley. -Tket Grinding Wheel,” by Mr 
8. vA Treland. 


Hut Association or Encinemrs.—Satur- 
day, January 12, 7.16 p.m., Municipal Tech- 
nical Callas, Park-street, ‘Hull. Hunting 
the Blue le: a Vital to the Antarctic,’ by 
Mr. R. A. Bellwood 


Meetings, see page ‘709 of the 
Section. 
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/ and PRIVATE TUITION 
()xaminstions 
INSTITUTION OF P CIVIL ENGINEERS 
INST. oF MECHANICAL ENGINEERS 


PRELIMINARIES, MATRIOC., B.S0., £0. 
ARE PERSONALLY OONDUOTRD BY 


Mr. Trevor W. pat 
B.8c., ed 


Honours 
Aneoe.MInst.C.., A.M zK., Ae Direct 2. 


-B.3.A., 
65, prt lodre Eine, Baer W.0, es 


On : HOLBORN 7613 


ities 


CORRESPONDENCE TRAINING 


FOR 
ENGINEERING QUALIFICATIONS. 
In recent examinations of ~ Professional and 
other Institutions—A_M.Inst.C. AMI Mech. F., 
Grd. RE. AF BAe S., B.Sc. (ag. )} 0. & G. 
ete.——-T.LG secured Reco ORD 


PASS PERCENTAGE OF 97 a FIRST 
PLACES and the BAYLISS PRIZE. Training until 
Succeseful Guaranteed for the one Fee. 
for “The Engineer's Guide to 
guide to 
the widest 
courses in the Mention 
or qualification that Interests you. 
The TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN. 7688 
78, Temple Bar House, London, E.0.4, 
(Pounded 1917 19,000 Successes.) 


2, | ease” 156 Pages— 
ee 
branch, 


of 


Palace _ School 
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APPOINTMENTS OPEN. 
It ts advisable os "and NOR testimonials to forward 
originals. 
ik you ‘are unable to obtain 
the POST R jUIRE not, insert an 
edema 5 ys + 4 Uaitustions Wanted” 
a es ty’ lr falls of dead nad 
concerns, 
The cost is small, being 4 
or under, and 1/- per line 
accepted up to 5 p.m. on be ps 
anager yuired for 
large Works ZZ re prank Face 
ng Company. Must 
= ‘Commercial aides Appleation, ration wich wom be be 
nm con 
required.— Address, 8 of 
cane 
First-class Inspector “Wanted | Cotumn 
sing Bas Get Seiten a 
si ‘po ani naan kia eae 
components.—Applications (in confidence), stating 
, experience and salary required, to 8 878, Offices 
ENGINEERING. 
y Tanted, Foreman Fitter- 
ERECTOR for Diesel Slo, mn 
of Midlands firm. ~ tgs 
Gas hey — r with iaest 
methods of prc — n 
Sadaeneth aebied ae age, need appl. nny ny 
ac., to 8 872, ‘Offices of ENGINEBRING. 
A® opportunity ents 
itself for capable man as REMAN in 
small Factory about 20 miles west Toedon, manu- 
facturing small mechanical a motor 
ledustry. Only applications a rd proved 


ability, thoroughly accustomed yr mass production, 
handling and selecting labour considered .— 
particulars, age and wage required, to 8 902, Offices 


of ENGINEERING 
firm in - Midlands 


[ingineering 

4 3 et ae ENGINE 
TESTER. be first-class men with 
previous expe’ in ro 

tions (in confidence), stating age, experience, salary 
required, &c., to 3 871, Ofices of EN ENGINEERING. 


W anted, Engineer Salesman, 
must moe ractical knowledge of Steel, 
Hydraulics and W — Machinery; essential 
icants have had sales e in Tendon and 
— Counties.— BOX , “ HOMEFINDERS,” 
, Vietoria Street, 8. wi $8 
y anted, Sales Engineer by 
firm of Hydraulic Engineers. 
Re tip er 
ntrif. as toe 
im Works and Also areas 
covered in the selling of pumping t. Give 
“ ress, 8 004, 


leulars of salary expected.—. 
Whices of ENGINEERING. 


|: ully Ex erienced Sales 

ENGINEER EQUIRED, ee ae 

London office of Company manufacturing Stone 

Breakers, Plant for Guavies, Gravel Pits and other 

~ sag for Public works Contractors and Builders. 
an with existing connections and ex 

in London, also some knowledge of ble works 

Contracts 'preferred.— Write ff 

expected and experience to of 


ENGINEERING. 
Qi =En 


UIRE arte 
ND UGHTS- 


I { igh Oper 


MAN-DESIGNER.; INST 


tions, stating age, full 
aolary to 8 809" Offices of Ex 


Required, first-class Draughts- 
MEN ; interesting of work yoy 
nt opportunities for a n.— A) 
ter only to Meresrs. BA DLEY I PAGE. 
Gickle swood, N.W.3. 


I )raughtsman, with full noe 
ledge of rail and canection with equipment 
inanufac- 





tion, REQUIRED mS 
and interior fittings for 
turers. Permanent job for 
first instance, 

to BOX No. 

W c. 2. 
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dise-type Retary Vacuum Filters, also oe 
chemical plant layout and 
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Ti oe are unable to obtain 
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Epgee: of good standing 
excellent 

and higher Officials of Sieelasorine and 

Compan WOULD LIKE TO 
EEPRBSER i. te. OR MORE SUBSTANTIAL 

serious programmes. —° 

freak pro will not be considered. a 
comm will be treated with the sickest 
confidence.—Reply in the first instance to 8 891, 
Offices of ENGINEERING. 








Manufacturing | Company 

having available Modern 

North London, WOULD fIKE 7 TO HEAR SUIT- 

ABLE PROPOSITION. Wonld consider complete 
, assembly, or processes.— Write in first 

instance to 8 849, Offices of ENGINEERING. 








WASTED &e. 


Wane. Turbo - Generator, 


condition, 1500/2000 kKW., D.C., 
not earlier than 1925.—For further 


805 particulars apply 8 880 Offices of ENGINERRING. 


rohted— Roller, 











Ks Patent ney, Ltd. 
Director d % ry <AME., eres 
an Cumbutations on and Trade 


on 
refs.—146a, Queen Victoria 


Marke tres. 49 
Street, London, C4. "Phone: > City 6161. 


COMPANY 
:| SPECLALISTS 


COMPANIES’ FILES SEARCHED AND BA3TS 
OF DIRECTORS, SHAREHOLDBRS, &TC., 
OBTAINED. 


COMPANY PRINTING, CERTIFICATES DE- 
BENTURES, NOTICES, RESOLUTIONS, ETC., 
DRAFTED AND PRINTED. 
SEARCHES MADE FOR BIRTHS, MARRIAGES, 
DEATHS, WILLS, ETO. COPIES OR EXTRACTS 
OBTAINED 
TRADE MARKS, DESIGNS, COPYRIGHTS AND 
BUSINESS NAMES REGISTERED. SEARCHES 
MADE AND REPORTS FURNISHED. 


ALFRED H. ATKINS; LTD. 


27.28, FETTER LANE, LONDON, B.C4. 
(Established 1880.) 
"Grams: “ Painstaking, Fieet, London.” 


"Phone : Central 1669 & 1280 748 | 
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AUCTION SALES. , FARRAR 
PiDWARD RUSHTON, SON STANDARD TECHNICAL BOOKS. 
4 anp KENYON ca. 1855). 


mT CIMEER NG woke (f= THE MECHANICAL TREATMENT 


PLANT AND MACHINERY. 
YorK Hovusk, 12, YoRK STREET, MANCHESTER. OF STEE L 
ee: 2517 amd 2518 Central, Manchester. 
‘elegrams : ‘‘ Russonken, Manchester,”’ 
nd BARDON CHAMBERS, 13, INFIRMARY STREET, By J. W. HALL, M.Inst.C.£., M.I.Mech.E. 
LEEDS, 1. Telephone : 26154 (Being Vol. II of «The Metallurgy of Steel,” BULL’ SMET AL & MEI | OID Co. 
by F. W. Harzorp, A.R.S.M., F.1.C. and J. W. Hatt). 
Abridged C HEAD OFFICE AND WoRKS: Limited. 
ADVERTISEMENT RATES. ridg jontents, YOKER, GLASGOW. 
GENERAL PRINCIPLES.—Reheating Furnaces.—Handling Material at the Reheating Furnaces. — TELEGRAMS: “ MELLOID, YOKER.” 
- Details of Rolling Mills.—The Five Leading Types of Mill.— Operation of Rolling.—Rolls for SULL’S METAL. — Propellers Bars, Shects, Pumps, 
The charge for advertisements classified under Three-high Mills.—Special Mills.—Handling Materials at the Rolls.—The Supply of Power. -- Rods, Valve Spindles, Condenser Stays & Plates, c. 
the Headings of Appointments Open, Situations Common Mills, their uses and outputs.—Rod Mills.—Continuous Billet, Bar and Strip Mills,— MELLOID. (Reg. Trade Mark and Patented.)}—Con- 
Wanted, Tenders, &c., is four shillings for the first Handling Material in the Stock Yard.—Laying-out of the Mill. —Forging Steel by the Steam denser Tubes, Cooling Tubes, Boiler Tubes, Stays 
four lines, or under, and one shilling per line up to Hammer.—By the Press.—Compressing Steel while Fluid.—Tube-making.—Wire drawing.— and Plates, Fire-box Plates, Bars,Sheets, Valves,&c. 
= The line averages seven words. hy Protecting Steel from Corrosion.—The Past and Future of the Steel Trade.—Index. WHITE METALS.—Babbitts, Plastic, &e. 
an vertisement measures an inch or more 9. 
change fo 198. por inch. Pawenent mtt eosoanpeny SEVENTH EDITION. Revised. 553 pages. Profusely Illustrated. 32s. 
al i ——_ for ~y 2 advertisements (which —_— 
elivered not r than 5 p.m. on Wedn a . 
tberwise a cannot be guaran From Catalogue. MELDRUMS Ltd. 
5 o 
Shs weckis aes eee, and 334% CAST IRON IN THE LIGHT OF RECENT RESEARCH. Hatficld. 3rd Edn. 16s. FORCED DRAUGHT 
METALLIC ALLOYS: STRUCTURE AND CONSTITUTION. Gulliver. 3rd Edn. 12s. 6d. FURNACES & STOKERS 
THE NON-FERROUS METALS. Gowland. 4th Edn - 30s. fi 
MATERIALS AND THEIR APPLICATION TO ENGINEERING DESIGN lor maximum 
efficiency, low upkeep and 
smoke-cure. 



































Alleut & Miller. 2nd Edn. 18s. 
AUTOGENOUS WELDING : OXY-ACETYLENE. Granjon & Rosemberg. 13th Edn. 7s. 6d. 
VALUE OF SCIENCE IN THE SMITHY AND FORGE. _Catheart. 4th Edn. 6s. TIMPERLEY, Manchester. 
METAL SPRAYING. Turner & - am - . - - 15s. 
CHROMIUM PLATING. Richard - - 
MODERN ENGINEERING WORKSHOP PRACTICE. Thompson. - 


PETER WITH ||| “zr CHARLES GRIFFIN & CO. LTD. rr ROPE PULLEYS, 
as ss 42, DRURY LANE, LONDON, W.C.2 wire SHAFTING, PEDESTALS. 




















ONE EXCEPTION cme’. <a 
iis re The CLYDE STRUCTURAL IRON CO., Ltd. 
ordinary little fellow. Chubby, like- on So Pes LAREN 


able, just five-and-a-half, full of life Irone Steel Roofs Buildings, 
and fun and on occasions—be it ra Workshops, &c., alc. BIE SEL OL E Nel WES 


i i London nts - GILLESPIE & Co., LTD., Leadenhall 
admitted—of naughtiness. Buildings, 1, Leadenhall Street, B.C.8. 6145 FOR EVERY PURPOSE 


J. & H. M°LAREN, LTD, LEEDS, 10. 


























Just now Peter's rather important 
for this is his first term at school, and 


he’s grappling with the intricacies of 
“ABC” and “Twice-Two” : difficult 66 33 K E Y S 
subjects to all men of five-and-a-half, . HEADED. PLAIN, ROUND BND, 








but even more difficult in Peter's case SOLID AND SPLIT TAPER PINS, 
because—bad luck—he's totally bind. |! yaterial for GAUGE GLASS RINGS & STEAM PACKINGS | contnns. wnt suarrixo cout ais 
a For Valves, Joint Rings, Pump Cups, me ANCHESTER, 16.7 


Peter learns reading, writing, and Ram Rings, Packing Rings and Sheeting 
" : . in all Sizes and Sections. 

“—— oe = _— s Contractors to H.M. Goveremant, | Adsoiralty, ver Oftes, | Post Office, India Office and the poor Cocks, 
raille ul stu compared wi ‘olo and Foreign Gove: . AND FITTINGS 
the coloured picture books of most five- Unrivalled for all High Pressure 
and-a-halfs. However, he’s a stout lad is Steamor Electrical installations 

Also Hose and Belting. 








Peter, and he’s making great progress. 
Would you like to know more about Price List AND FULL PARTICULARS ON APPLICATION TO— 5789 


him? How, in spite of his “One 
ucts | WOODITE COMPANY, LTD. 


when older, technically trained and . L a 
usefully employed. WARRI NGTON — No.: Warrington 1124, INDUSTRIAL 


Tel. Address *‘ Woodite, Warrington. 
There is a long waiting list of “ Peters” FURN. CES 
throughout the British Isles, for whom A 

training and accommodation must be oeei 


srovided in the immediate future. 
, Gaseous, Oil nf Solid Fuels. 
Will you help with a donation or 


sa oe ee" |The National” Patent Circulator. || BRITISH FURNACES LD. 


or small, will be gratefully received. 
DERBY ROAD, CHESTERFIELD. 























Here is a suggestion. Your eyesight is 
worth 3d. a year to you. Send Peter For preventing external 


and his handicapped pals 3d. for every és e ° 
yesr you've had it. Now, please, in Wasting of Economiser Pipes. 


case it slips your memory. Good jdea? 








Has given satisfactory results in over 


The Chairman, . 
sa One Thousand Installations. 


SCHOOL FOR THE BLIND 
(Founded 1838). Particulars and Prices on application from— 
SWISS COTTAGE, LONDON, N.W.3. The National Boiler and 


General Insurance Co. Ltd. (Sales Dept.) 
National Buildings, St. Mary's Parsonage, MANCHESTER 3. 


London Offices: Empire House, St. Martin’s-le-Grand, E.C.1. 6841 
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We supply a wide + e of spray-painting er ——_ - Railway Cos., Con- 
structional Engineers, Shipbuilders, Manufac rite rf full details. 7103 


B.E.N. PATENTS LTD. (cisonscaa iam sort 





E WYN velea 


COMPLETE RELIABILITY 





POSITIVE YET FLEXIBLE 


SMOOTH AND QUIET RUNNING 





983% CERTIFIED DRIVING EFFICIENCY 


nee | 
he <a get ADAPTABLE TO ALMOST ANY DRIVING 
ARRANGEMENT 


Stream-line Laths 


will not hold Mois- | 
ture to cause Rust. 
Booth’s Machine _ 


cut Gearing pro- 


“s= | CHAIN DRIVES 


Send for Catalogue. 





iO) ein BOOTH & SONS ‘¢Cio)Bfe)x) LTD THE RENOLD & COVENTRY CHAIN CO., LTD., MANCHESTER, sue. 
FI R bE p Ww O '@) F 2) ‘@) '@) " & S ho U T T E R 2.) b e A R T M iJ N T London, Birmingham, Manchester, RO gy a Newcastle, Belfast, Dublin, Glasgow 


MAKERS OF ALL Tees | The MILL that has Stood the TESTof TIME 


STEAM, IMPROVED GIANT GRIFFIN MILL 


ELECTRIC 
OIL ENGINE | THE MOST EFFICIENT UNIT FOR PULVERIZING :— 
TT 


Portland Cement, Limestone, Coal, Slate Waste, 
DRIVEN Basic Slag, Phosphate. Rock, Ores of all kinds. 


FINISHES IN ONE OPERATION. 


BRADLEY PULVERIZER CO. 


(INCORPORATED WITH LIMITED LIABILITY IN U.S.A.) 
37, Walbrook, London, E.C.4. 


Tel,: Mansion House 6084. Tele.: ‘“ Equestrian Cannon, Lond n.” 
7 PULVERIZING SPECIALISTS . ” : 
FOR FORTY YEARS. 


BULK SAMPLES pirist.t.% Fost 
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\lexander, , Herbert, & Co. 
er ° & Co. 
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“LION TWINSET” 


HYDRAULIC 


CUP RINGS 


For very shallow Stuffing Boxes. 
An improved type of cup ring 
adjusted by gland pressure. The 
pressure orifices ensure auto- 


WALKER & CO., 
“LION” WORKS, 


matic action. 


LIMITED 


WOKING, Surrey. 


“KERKO ” 


ForAmmonia,L.P.Steam 

or Feed Pumps. Made 

of very resilient self 
lubricating material. 


“ROVER” 


For Centrifugal Pumps. 

Supplied in qualities 

to suit Steam, Water, 
Acids, etc. 


WRITE FOR CATALOGUE _NO. 403 


Telep 
LO 


hone: Wokin 
NDON OFFICE: 96/98 L 


1040. Telegrams: 


* Lioncelle”’ 
DENHALL STREET, E.C3 














Improved High Lift 
Safety Valve 
(Cockburn-MacNicoll Patent) 


Approved at 50% reduction 
in Area of ordinary Safety 


alves 














Improved Self- Closing 
Boiler Stop Valve 


(Cockburn - MacNicoll Patent) 
The Only Self-Closing Valve in the World 


that satisfactorily 


combines 


Efficient 


Self- 


Closing with External Indiction and Control 


Telegrams: “ 


COCKBURNS LTD., CARDONALD, GLASGOW 
coe 


Codes: A'B.C. (Sth Edition). 


Lieber’s. 


GOVAN (2 lines). 
owed 


6590 


Continuous Feed 


Water Regulator 
(Cockburn-MacNicoll Patent) 


Insures closest regulation of 


Water Level and Feeds at the 


rate of Evaporation 
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THE SKIP HOIST 
























The Skip Hoist equipment, for 
handling all types of loose 
bulk material. 


Whether red hot or cold, dripping 
wet or dry, clinkered lumps or sooty 
dust, the Skip bucket elevates and 
discharges material to the entire satis- 
faction of the operating engineers. 















, INTERNATIONAL COMBUSTION LTp. 
ALDWYCH HOUSE, ALDWYCH, Si 
LONDON W.C.2. “ 
TEL. HOL. 2002. GRAMS: LOPULCO EST. 7511 
































PURPOSES 










Single Stage 
Motor Driven Compressor 









HICK, HARGREAVES & CO. LTD. 
SOHO IRONWORKS, 
93 Gimp. BOLTON pick: focton~ 


7151 










ai @il 
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DREDGING PLANT 


TO THE LARGEST DIMENSIONS AND 
CAPABILITIES. 


PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER 
DREDGERS, BUCKET HOPPER DREDGERS, SUCTION 
HOPPER DREDGERS, HOPPER BARGES, PIPE LINES, 
FLOATING CRANES, etc. 



















NEW BUCKETS, LINKS, PINS, GEARING, etc., 
supplied for existing Dredgers. 


FLEMING & FERGUSON, Ltd. 


o SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. 
1 — yard wood-fired steam Dipper Dredges, built for the Federated Malay States Giant. "Phone: Paisley 2648. Teleg. Address ; “‘ Phania, Paisley.” 


tput 50 cubic yards per hour dumped to a radius of 70 id a clear h 7 
SOUND <t POnet ans © Geer Relea af 16 ect. London Agents : Mesars. Nye & Menzies, Ltd., Capel House, 62, New Broad Street, London, E.0.2. 
Telephone: LONDON WALL 4846, 


anaManatar ata ahaa Mahahensnaentateta anata anata tat ahaha tatetatehe heat tat che etahe ahahaha atcha ahahaMaheMaMahe aha SaMeneRaMaseMaMhat 


N QO P ROFESSION | is more important than the engineer's, or more 


progressive. Since on both scores it is essential that he keeps abreast of research in his own field, a 
satisfactory medium between himself and progress is indispensable. A subscription to “‘ ENGINEERING” 


will keep him fully informed, not only of new movements, but of the best marketed products, which 





e 

























are displayed in the advertisement pages. 
. ENGINEERING ’” appears every Friday, costs 1/- or 1/2 post free. Advertisement rates on n application t to THE MANAGER 















Indispensable ir ina . well equipped Pattern shop 


a Lm 












There is no other machine on the market for 
pattern shop use that will handle such a wide 
variety of work, or has such an amazing labour 
saving capacity as a Wadkin Pattern Miller. 
With this machine in the pattern shop, hours 
of work can be reduced to a few minutes simple 
machining, which means that not only are costs 
considerably reduced, but the patterns are 
ready for the foundry in far less time than 
would normally be the case. 














There are two sizes available to suit the needs 
of both large and small shops. [!lustration 
shows one of the larger machines in the pattern 
shop of Alfred Herbert Ltd. Coventry. 


It would cost you nothing to investigate the possibilities 
of this machine. If necessary we are prepared to send 
a practical man to examine your work, and advise on 
the economies that could be effected. 













Wadkin & Gn Green Lane Works, LEICESTER. 
London Office: 89 Kingsway, W.C.2. 
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MOISTURE PROOF 


BOXES 
GREASEPROOF 





WAX 
IMPREGNATED 
CARDBOARD 
CONTAINERS 


for the Engineering Trade. 


The Pack that keeps your goods in the 
same condition as when packed. 


The proved box — over 25 years’ use. 
Send for free samples. 


PEARLITE BOX CO., LTD., 
London & Manchester. 


Head Office: West Road, Tottenham, London, N.17. 
Telephone: 3950-1. 








Wie 
AMSLER 
TESTING MACHINES 


Send for catalogues to British Agents : 


T. ©. HOWDEN & CO., 


5 & 7, Fleet Street, Birmingham. 











BIRMINGHAM®6 -4 ENGLAND. 














STATOR AND ROTOR UNITS 


The most modern and convenient 
method of driving machine tools, wood- 
working machines etc. 


Insure against breakdowns and con- 
sequent loss of output by specifying 
built-in motors made by HIGGS 
MOTORS LTD. 


All our products are 


GUARANTEED FOR EVER 


LIVERPOOL LONDON MANCHESTER NEWCASTLE NOTTINGHAM 


SHEFFIELD WOLVERHAMPTON 


GLASGOW LEEDS 
PETERBOROUGH 


BIRMINGHAM _ BRISTOL 








ABBOTT & CO. (Newark) LTD. 


° AIR RECEIVERS © 


NEWARK, NOTTS 







Tel. Add, : ** Abbott, Newark ei. J 
} Bee displayed Levertisement. Page 51. Dec. 7. 


PRATCHITT 


BROTHERS, LTD., 
Denton Ironworks, CARLISLE. 














DRYING MACHINERY 


Air Dryers, Rotary Dryers, 
Film Dryers, 4157 








General Engineering Plant. 
90 a TTR 





SPUR REDUCTION GEARS 


SINGLE REDUCTIONS 
AND 


DOUBLE REDUCTIONS 


BOTH WITH 















STRAIGHT OR DOUBLE HELICAL 







OR SINGLE HELICAL TEETH 












LLEWELLIN’S BRISTOL 
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WHATEVER THE APPLICATION 
—— if gears are employed —— 


Ft — FABROIL 


vl 





Write for Descriptive List No. 2531 





PINIONS 


THE BRITISH THOMSONsHOUSTON COMPANY LIMITED, RUGBY, ENGLAND 





LIGHT OR HEAVY 
DUTIES 


STRONG, silent, shock- 
absorbing, Weather- 
resisting. 


Unaffected by oil, water, 
i acid fumes, heat or 
cold. 













Absolutely vermin proof. 


Prolongs indefinitely the 
life of the metal gears with 
which it meshes. 























This Fabroil Pinion has already given 
over three years trouble-free service on 
pump-drive. It is in use day and night 
all the year round. 












A 1264 
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BECAUSE THEY ARE 


The wide variety of jobs being done, 
and done successfully, by Morris 
Industrial Engines, is not only an in- 
dication of their unfailing reliability 
and the confidence placed in them by 
plant manufacturers, but also of their 
adaptability to widely varying con- 
ditions. Here for instance is a Morris 
Engine employed to drive arc welding 
generator set; consistent running at a 
moderately high speed is wanted here 
. ». and the Morris engine is more than 
equal to the task. But Morris engines 
are equally at home with slow running 
under heavy and varying loads, whether 
it be in a well-drilling rig or in an air 
compressor for pneumatic pick oper- 
ation, and are, in fact, much used for 
these purposes. Simple, compact, econ- 
omical and, above all, dependable, 
Morris Industrial Engines commend 
themselves to all plant designers. The 
Morris Industrial Advisory Bureau will 
gladly furnish you with any special 
technical information you may require. 





BASIC REASONS 


WHY BIG PLANT 
MANUFACTURERS {MAKE 
MORRIS INDUSTRIAL 
ENGINES THE BASIS 
OF THEIR PRODUCTS 


O DEPENDABLE 
© ADAPTABLE 
© SIMPLE 

© COMPACT 


Illustrated is a Murex Portable 
welding set with a maximum 
electrode capacity of 8 s.w.g. 
powered with a $/12 h.p. 
Morris Industrial Engine. . . 





INDUSTRIAL ENGINES 


Send for full particulars to :— 


INDUSTRIAL ENGINES ADVISORY DEPARTMENT, MORRIS MOTORS LID., COWLEY, OXFORD 





| 








{O WHICH MAXIM 
DO YOU SUBSCRIBE? 


“Take care of the pence, and the 
pounds—etc.’, or ‘ Penny-wise, pound-foolish’? 
Possibly to both, but industrial engineers 
recognise the superior wisdom of the latter, 
and protect their plant and machinery from 
heat and corrosion with metal coatings, 
appropriate to each purpose, deposited by the 
metal-spraying pistol. They do not decry 
other methods—and, indeed, use them where 
advantageous. But where, for instance, the 
size of the area to be protected is an important 
factor, pistol metal-spraying is nearly always 
the only economic possibility. 








The Company’s engineers will gladly investigate any 
problem of plant protection and give any advice or 
assistance which may be required in the selection 
of equipment if they consider metal spraying will 


provide the solution. 


SOLE SELLING AGENTS FOR THE METAL-SPRAYING PISTOLS OF METALLISATION, LTD. 


BROISOMGENGE 


HEAD OFFICES: 


HOUSE, WESTMINSTER, 





VICTORIA STATION S.W! 
41 FACTORIES IN GT. BRITAIN AND NORTHERN IRELAND AND 
23 FACTORIES IN AUSTRALIA, SOUTH AFRICA AND _ INDIA 
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cw a iteel) rah SAFETY VALVES 


ie he ee | FOR PRESSURES UP TO 


: i oo 2,000. 18S. PER SQ. IN 
| 7 -—T ss TEMPERATURES UP TO 1,000°F. 


HIGH LIFT NOZZLE TYPE 
GRADUAL OPENING AND CLOSING 


7, a. A 
SRR 
SS 


EXCEPTIONALLY LARGE 
GUARANTEED DISCHARGE 


Send for free pamphlet EP 1256. STYLE H.N. 


ROCKWOOD 
A nce STEEL UNIONS. 


Pressed from SOLID STEEL plates—no 
blow-holes or seams. Fitted with TWO 
BRONZE SEATS. RUSTLESS. 


"MUL : i bs TIFL OW ‘ all Tested to 1,000 Ibs. pressure. 


Send for free leaflet No. E1200. 
7 Y PE ia 774 


HORIZONTAL or VERTICAL 
FOR ALL PRESSURES 
AND DUTIES 


Single or multi-stage heaters for 





CROSBY VALVE & ENGINEERING CO. LTD. 


42, FOLEY STREET, LONDON, W.1, 


use with exhaust or bled steam 


Adequate feed heating means 4h) — HERBERT ~€p 


higher thermal efficiency 
smoother operation of pumps and 


other auxiliaries—increased boiler 





efficiency and longer life to plant 


““Multiflow’’ Heaters employ solid 
drawn copper tubes securely 
expanded into headers. Entire 
element is free to expand se) 
leakage troubles. Easily accessible 


for cleaning. - 


EDGWICK ARBOR PRESSES. 


“THESE presses are rigid, quick-acting tools of the best 


materials and available for bench use or on column, 
The plain bench type presses are specially intended for 
light production work where speed of operation is essential. 


The larger presses, designed for heavier work, are fitted 
with a compound lever arrangement enabling the operator 
to exert enormous pressure with comparative ease. 


Made in four sizes No.00 No.1. No.2. No 3. 
Takes work in diam. 7 in. 14in. 15}in. 20} in. 
Capacity over table 4} in. Ilin. 14in. 18in. 


IMMEDIATE DELIVERY. 00:9 
““'ALFRED HERBERT LTD. COVENTRY 





CATHCART = GLASGOW 
2” 
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“NALLSIDE” 


“Est? Ce 














CONTRACTORS ToO- 
BRITISH ADMIRALTY, WAR 
DEPT., and FOREIGN and 
COLONIAL GOVERNMENTS. 


Manufacturers of— 

MILD STEEL PLATES, ANGLES, Zed Bars, Tees and 
all forms of Sectional Bars required for Ship, Boiler, 
and Bridge Building, and other constructive purposes, 

CASTINGS of all kinds and largest sizes for Ship Stems, 
Sterns, Posts, Anchors, Rudders, &c. 

RAILS, BILLETS, FORGINGS. 

AXLES of highest quality, to meet the requirements of 
Home and Colonial Railways. 

TYRES.—Locomotive Carriage and Wagon, to all 
requirements. 


SPECIAL STEEL ofall kinds for constructive purposes. 
THE ee 


STEEL COMPANYorSCOTLAND 


37, RENFIELD STREET, LIMITED, 
GLASGOW. seal 











TELEGRAPH 
ADDRESS 


sé o. 
STEEL GLAsGow. 


















HEENAN AND FROUDE, LIMITED. 


Froude Dynamometers, Heenan Electric Dynamometers, Complete Equipment of 
Test Shops, Water Coolers, Oil Coolers for Transformer and Quenching Oils, Air 
Coolers for Ventilating Turbo-Alternators, Air Filters, Air Heaters, Heat 
Exchanges, Refuse Disposal and Utilization Plants, Mechanical Balers for Scrap 
and Salvaged Material, Wire and Strip Forming Machines, Structural Steelwork. 


WORCESTER, ENGLAND. 








SILENTBLOC 


FLEXIBLE BEARINGS 
FRICTION 


NO iis: 


LUBRICATION 


REPLACEMENTS 


FOR ALL 
OSCILLATING 


MOVEMENTS 


Already the uses of Silentbloc are 
innumerable, yet, daily, engineers are 
discovering new applications for this 
great money-saving invention. 

The lasting value of Silentbloc has been 
proved conclusively over the past six 
years, during which period over 8,000,000 
units have been put into use. Let our 
technical experts co-operate in solving 
your problems of vibration and noise! 


ANDRE (SILENTBLOC) 
LTD. 


Victoria Gardens, Ladbroke Road, 
Notting Hill Gate, W.II. 


Telephone : Park 9821. 



































































PS SIE Ty 


HD 








AJ 


is more than the name of a 
bearing, it is a guarantee of 
highest possible quality, of 
absolute correctness of design, 
and of ability to stand up to 
the most arduous conditions 
for an unusually long period. 
40 years of manufacturing, 
engineering and research 
experience, with almost 
unequalled plant 

and resources, 

have seeured 

world-wide repu- 

tation for HYATT 

flexible Roller 

Bearings. 











Clock 


Movements 


and 


Mechanisms 


For the INSTRUMENT 
and ELECTRICAL 
TRADES 


Manufactured by SPECLALISTS 


with over 70 years’ experience 








D T , Ciecular Chart and Roll Chart 
For RECORDERS : Type, Hand or Electrically Wound, etc., etc. 
For TIME SWITCHES: tis0s and Electrically Wound. 
For SWITCHGEAR, @tC. = Mechanical Time Delays. 
COUNTERS for Electric, Gas, and Water Meters. 
MOTION WORK for Pressure Gauges, Tachometers, Measuring 


Instruments, etc., etc. 


COMPONENT PARTS: Complete Differential Gears, Bevel 


Gears, Wheels, Pinions, Worms, 
Worm Wheels, etc., etc. 
Al QUALITY AND FINISH ONLY 


All enquiries to Sole Agent for Great Britain : 


H. J. BRUNNER 


24, Belmont Road, ILFORD, London, E. Tel. : Ilford 0403 
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” wht ts Td pf . Vacuum Cleaning 


Ciment Fondu is 
the cement 
which will enable 
you to use your 
concrete for any 
purpose the day 
after placing. 


The value of this 
unique factor in 
shops and yards 
will be apparent 
to all Engineers. 


We invite you 
to send for liter- 
ature specially 
prepared foryou. 


7169 


@ 3-85 


ONCRETE 


ROCK-HARD IN 
24 HOURS... 















| in Gas Works 


HERE coal dust abounds in large quantities, 

as in Gas Works—on the tops of retorts, 
conveyors, screens, roof trusses, piping, walls, 
platforms, floors, etc.—it pays to clean by the 
Sturtevant system of industrial vacuum 
cleaning. 
Our Engineers will gladly discuss such equipment 
with you — without obligation. Publication 
No. D1328 sent on request. 


STURTEVAN 
























ENGINEERING COMPANY LimiTeD 


ST.. LONDON E.C.4. 
7435 











Don't let the profits slip 


through your fingers. 





LAFARGE ALUMINOUS CEMENT CO. LTD., 
LINCOLN HOUSE, 296/302, HIGH HOLBORN, LONDON, W.C.|. 


T. lephone : Holborn 6431. 














Telegrams : Cimenfondu, Holb, London 




















Accurate control | 
Oo f h eating pro- Put in a Visco-Beth Dust Collector 
and recover 99%, of the free dust libera- 


A f 
Oo 
Cesses up to 650 C. V J «sy C¢ © ted in grinding, pulverising, or packing 
(1,200°F.) material you produce in powder form. 


This will stop the waste which now 

DUST COLLECTOR takes place yr Aes these processes, and 
oie converts what is now a Joss into a sub- 

stantial profit. Materials such as soap 
powder, chemicals, cement, paint 
powder, abrasives, all pay for collection 
—and pay, as we have said, handsomely. 
The Visco-Beth Dust Collector has the 
merit of being simple, reliable, and run- 
ning 24 hours daily without attention. 





This N. & Z. air-operated type | 
Controller, with robust yet| 
sensitive mercury-in-steel move- | 
ment, will maintain the tempera- 
ture within 4%. All latest 
improvements are embodied. | 
Complete satisfaction is, 
guaranteed. 


- 








: For higher temperatures up : 
ito 1,400°C. (2,550°F.), : 
: the N. & Z. Thermocouple : 
i type Controller will also : 
: give reliable and long : 
: service under severe : 
: industrial conditions. 





It is truly automatic. Over 15,000 in 
use. Ask for list. “ Dust Collection.” 


VvisC@O 


Send your problem to : 
7589 


EGRETTI 














& ZAMBRA Serene Se vie eee 

* Telephone’: i 18) -2-3. Ti : “ Curtmit, Croydon.” 
38, Holborn Viaduct, London a ne ae Cooling peels, bs filters and 
7¢ 


DUST COLLECTING PLANT . Sheet Metal Work. 


7633 
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HOFEMANN 


BALL A N DgeROLLER 


BEARINGS 





Rte tea ESTABLISHED OVER 5O YEARS 


TRIER BROS. LTD., |] sue ecenistcns"S Factors || CONDON, s.wl. 





Telephone : ARDROSSAN 91 
Telegrams: JOINTING ARDROSSAN. 


CORRUGATED METAL JOINT RINGS. 


Made of Brass, Copper, Cupro-Nickel, 
Monel Metal, Steel, etc. 


Of any size and shape. 
For steam, water, oil and other pipe 
jointings. 

SOLID METAL JOINT RINGS. 


Made of Soft Copper, Soft Iron, Mild Steel, 
Monel Metal, etc. 

Of any size, thickness and section, plain 
or serrated. 

For Locomotive, Diesel and aero engines, 
hydraulic plant, etc., and for superheated 
steam joints. 


CYLINDER-HEAD GASKETS. 


Of Solid Copper. 
For motor and Diesel engine work. 


COPPER-ASBESTOS JOINT RINGS. 
Of all types and shapes. 
For steam, motor and Diesel engine work. 


MANGANESE JOINTING PASTE. 


Of best quality. Specially suitable for use 
in conjunction with Corrugated Metal 
Joint Rings. 


The illustrations show 


Hoiman Drifters 
(above) putting in holes for grouting in the 


SHIRWATA DAM, INDIA 


(right) helping in the demolition of 


WATERLOO BRIDGE, LONDON 


ENGINEERING. 
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ContractorstoAdmiralty 
and Government Departments. 


SOLID METAL JOINT RINGS. 


METALLIC DISC VALVES. 


Multiplex dead-lift and flexible types. 
For air, circulating, hydraulic, etc., pumps. 


Made of Bronze and special Metals suitable 
for specific conditions. 


SLOTTED DISC VALVES. 


Hoerbiger and other types. 
For air compressors and pumps. 


Of Heat-treated Steels, special-alloy Steels, 
and other Metals to suit specific conditions. 


FLEXIBLE DIAPHRAGMS. 


For regulating valves, reducing valves, etc. 


Made of all suitable Metals and to any 
design. 


SHIMS, LINERS & LOCKING WASHERS 
Of all types and Metals. 


FIBROUS METALLIC PACKING. 
Of special quality. Suitable for high tem- 
perature and pressures. 
Adaptable to any size of stuffing box. 
Iilustrated Catalogue on application. 


Holman Rock Drills 


are used not only in 


mining but for 


Public Works 
and Civil 
Engineering 


in all parts of the world. 


*if it’s a rock boring 
job consult— 


CAMBORNE a ENGLAND 
London Office : Broad St. House, E.C.2. 


Branches and Service Engineers throughout the World. 








16 


ENGINEERING. 


(Dec. 28, 1934. 





















100 














wm. -1e’* pe - ee 









EMPLOYEES! 


In and around B.I. factories, at 
B.I. depots and branches, on B.I. 
contracts at home and abroad, 
this firm provides direct employ- 
ment for over 10,000 people and for 
many more indirectly. Adminis- 
trators, technicians, skilled 
mechanics and labourers all con- 
tribute to the common aim to 
maintain the standard of B.I. cables 
and electrical equipment as the 
most reliable obtainable. 





















i) CABLES 
; @ AND WIRES 


BRITISH INSULATED CABLES LID 


Cable Makers and Electrical Engineers 


PRESCOT, Lancs. 


Telephone No. PRESCOT 6571 
London Office: SURREY HOUSE, EMBANKMENT, W.C.2. ‘Phone No. Temple Bar 4793, 4, 5, & 6 
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VOLTAGE REGULATING 
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The question of voltage 
regulation to-day looms so 
large in the problems of 
the distribution engineer 
that it has to be considered 
in connection with the 
purchase of transformers 
of all classes. 


A 
“8 


a 
= 


i 
x! 
TSS 


ws" 


>, 
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Over many years past we 
have made a_ particular 
study of the development 
of voltage regulating equip- 


Large Power Transformers with 
on-load tap changing gear. ment for every type of 


power and_ distribution 
transformer. 


The Tail-end Booster, a com- 
pound operated step regulator 
for adjusting the voltage at 
feeder ends, according to the 
fluctuations of the load. 
Static Balancers for main- 


taining correct voltage with 
out-of-balance load conditions 
on polyphase and 3 wire 
single phase systems. 





roa 
| 
—— 
a a a 


& 





Distribution Transformers with 
mercury step switch regulating 
gear. 


Moving Coil Regulators for ie 2 
sheer simplicity and _ re- : 
liability in the regulation 

of fecder voltages. 


The operation of 

the regulators 

can in all cases be 
uso Cither automatic ns isis an tie ue le ie 
nibh G. by hand. Bide al hee Ciahe ata 


FERRAATE 


FERRANTI LTD.HOLLINWOOD, LANCS. London Office: Bush House, Aldwych,W.C.2. 
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For adaptability 


and speedy erection 


M&C BELT 
CONVEYING STEPS IN 


/ 


i 
te 











Where conveyors must be laid on the ground or on temporary 
supports, M. & C. patented Inverted Troughing is invaluable. The 
troughing is so simple that it is accurately put together by unskilled 
labour. It is so light that twelve feet of conveyor can easily be 
carried by two men. It is so strong that it is admirably suited 
for contractors, quarries, the laying down or lifting of dumps, or 
other rough out-door work. When the conveyor has to be extended, 
extra lengths of troughing are easily added. When it has to be 
moved, the unit lengths are quickly taken apart, and the required 
number are soon joined together in the new position. 


Though its position may be temporary, the conveyor thus formed 
can give a longer belt life than many permanent installations. 
The return belt is perfectly guarded from spillage and grit, yet 
easily seen and examined at every return idler. The belt runs 
centrally with its edges free from rubbing. The top idlers have a 
slight springiness, which definitely saves belt wear. 


Not only on temporary conveyors, but in great permanent instal- 
lations M. & C. Inverted-trough Belt Conveying has established itself. 
It is used all over the world. Let an M.&C. Conveyor Engineer 


explain M.&C. methods to you. Or write for illustrated booklet E15. 


MAVOR & COULSON LTD., 47 BROAD STREET. 
GLASGOW. S.E. London Office: 36 Victoria Street, 


s.W.l. Representatives in most countries 


a, ae 
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WICKMAN FOR PRODUCTION 
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. HYDRAULIC 


, GEAR GRINDERS 


: FOR ACCURATE AND SMOOTH RUNNING GEARS 





E nee illustration shows typical examples of work produced 
on the Orcutt Gear Grinders in the works of Messrs. 
James Archdale & Co. Ltd., Worcester. In this multi- 
spindle head it is essential that the gears run smoothly, 
quietly and at correct centres and to this end the Orcutt 
s Gear Grinder was chosen to undertake this class of work. 


? In addition to the high rate of output, these machines 
are quickly and easily changed over from one job to another. 


7 Accurate ground gears byj'the Orcutt process ensures 
smooth running and long life unequalled by any other 
method of tooth finishing. With the ground gear, selection 


T is eliminated and uniformity of production can be absolutely 
. relied upon. 
“ Our specialists are available to call and 


give you full particulars on request. 


A. C. WICKMAN LTD. COVENTRY 


commas , LONDON MANCHESTER GLASGOW po 


Wickman, Coventry 
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About 2,000,000 kV.A. of B.E.T. Transformers has been supplied for the 
“Grid”: here is a 10,000 kV.A. transformer at Nursling sub-station. The 
equipment, skill and experience needed for the successful completion of this 
contract are available for more everyday orders for transformers of all kinds. 


THE BRITISH ELECTRIC TRANSFORMER CO. LTD 


HAYES . MIDDLESEX 
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17, GROSVENOR GARDENS. LONDON, S.W.!. 


‘BUTLER? 


SPIRAL-ELECTRIC === # £=CENTRALIZED CONTROL 


Toolboxes may be power 
traversed from pendant con- 
trol with feed engaged. 


















CKING 
OTHER Ross sLiD LO EEDS Feed automatically 
ELECTRIC ELEC AVERSE recommences on 
s OUR POWER TR UMN pressing start 
% INSTAN paar Oe TER button for table. 
* ONT OM 
EE 
LEC 
, “ piR di CATIO Butler 
A \E 14’ x 5’ 6” x 5’ 6” 
pe o\D yore witch Spiral Electric 
& sOLeM STE Planer. 
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THE BUTLER MACHINE 1 TOOL CO. LTD., Victoria Iron Works, Halifax. 


FASTER MACHINING TIMES 
ARE AGIIEYED aml. 


. - immediately chuck work 


is i ieee from a centre 


lathe to a LANG SURFAC-. 























ING AND BORING LATHE 
">, CHUCK WORK DEMANDS 
7 "= / SURFACING & BORING 
LANG FEATURES INCLUDE: : Centralised apron control. bs LATHES— 
Covered bed. Feeds reversed or changed without THERE IS ALANG LATHE 


Twelve spindle speeds. stopping machine. 


Lang Surfacing and Boring Lathes are made in a range of sizes from 18" to 48" swing. FOR EVERY CHUCK JOB 


7179 


JOHN LANG & SONS, LTD JOHNSTONE. 
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E.S.C. ALLOY STEELS, pro- 
duced to cover a wide range of 
physical properties, are used 
where the Engineer requires 
additional strength with 
minimum weight, and have 
enabled manufacturers of air- 
craft, automobiles and general 
engineering work to _ solve 
many difficulties. 








Summary of Standard Steels 
willingly sent on application. 





Incorporates the steel interests of 
VICKERS-ARMSTRONGS (at Sheffield & Openshaw) & CAMMELL LAIRD. 


Registered Office : VICKE RS WORKS 
SHEFFIELD 0s 






| VICKERS ARMSTRONG __CAMMELL 








75: 





7 
a 





Dec. 28, 1934.] ENGINEERING. 23 


HENRY BERRY & C° L™ 


CROYDON WORKS, 
LEEDS. 























Telephone : Codes : Telegrams : 

75481 & 75482 Hunslet. Bentleys, A.B.C. 5th Edition. ‘‘ Rivetter, Leeds.’’ 
Telephone : LONDON OFFICE: Telegrams : 

3190 Victoria. 38, Victoria Street, Westminster, S.W.1. ‘€ Vilvalle, London.”’ 





BERRY’S IMPROVED TYPE PLATE BENDING ROLLS. 








Single Non-Reversing Motor for Horizontal & Vertical Feeds. 
Patent Oil Immersed Clutches. No Brakes. 
Centralized Control. Totally Enclosed Gear Boxes. 


7738 





PLEASE SEND US YOUR ENQUIRIES. 
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_ THE PRODUCTS THAT 
{| THOUSANDS SPECIFY &USE 
- FOR RELIABILITY & 

i = ECONOMY m 






| PATENT 
KED K-X-X-S 
fy STENT REFLEX. GAUGES 


‘ PATENT SEA ee | 
VISION & WU 
a O00 ENO toLOUR 
A.Sb. (enc Quality) 2S CA. WAAL 


J oO ! a T i hi G /20 SOUTHWARK STREET. LONDON, S.E.1. Phone, HOP... $344 Grams.Klingerit. Boroh, London 


THE CURNON STEAM FLOW INDICATOR 


An accurate yet inexpensive instrument of almost universal application, introduced to meet engineering requirements which may not justify the installation 
of a recording steam meter. Ensures Perfect Boiler-house Control. May be adapted as a STEAM LOAD INDICATOR or a PORTABLE TEST 
METER. Also: Recording Steam Meters, Pressure Recorders, Draft Recorders, &c. 

Write for full particulars to 


CURNON ENGINEERING CO. - - Claude Works, ee oesey MANCHESTER. 


Australia :—Messrs. H. G. » THORSTMWAITS & Co., Ke mabla Building, Margaret St., SYONEY, » DS. 












































$33 





THE LATEST 
“FLUIFEED” COLD SAW 


‘**FLUIFEED GIVES 


Very sensitive feed control. 
Infinite number of feeds. 
Automatic adjustment to section being cut. 
Increased life of saw blade. 
Quicker sawing. 

OTHER SPECIAL FEATURES. 
Patented Swivelling Vice. 
Covered bed slides. 
Centralised control. 
Vee-rope drive. 
Tecalemit lubrication. 

BUILT IN SEVERAL SIZES. 


Cutting times: 18 in. by 7 in. joist in 1} minutes. 
10 in. dia. M.S. Bar 4 minutes. 


Apply : 


NOBLE & LUND L1Df 


Felling-on-T yne. 5048 
| 


NON-FERROUS CASTINGS 


ANY SIZE OR WEIGHT 
ANTI-FRICTION WHITE METAL ALLOYS | 


“NIAVO” WHITE BRONZE For MARINE AND HEAVY BEARINGS | 
SPECIAL ALLOYS For DIESEL ENGINES — : 


BILLINGTON & NEWTON L™® LONGPORT, —— 
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Steel Castings up to 4 tons weight, of all descriptions, including 
High Permeability Castings for Electrical Work; Gear-wheels 
and Blanks of all kinds; Turbine Castings, including Turbine 
End Castings; Bulkhead Frames; Propellers; Hydraulic 
Cylinders, Glands, etc.; Pipe Fittings and Valve Castings; 
Castings for Quartz and Stone Breaking Machines; General 
Machinery Castings; Manganese Steel Castings; and Alloy Steel! 
Castings comprising Nickel Steel, Nickel-Chrome Steel and 
Nickel-Chrome-Molybdenum Steel, etc. 


STEWARTS ano LLOYDS trp. 


GLASGOW  - BIRMINGHAM ~:~ LONDON 
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get the “right angle” on 
high-power drives 





Because they worked well in the placid past does not, in 
these days of fine margins, justify retaining or perpet- 
uating out-of-date types of transmission. Power lost in 
gearing and time spent on maintenance is money thrown 
away, while even noise may be costly. To eliminate all 
such losses, is the constant aim of the David Brown 
organisation and a “DBS” product not only satisfies 
the demands of progressive engineers but often 
anticipates their requirements. 


Take for instance, large spiral bevel gears; these were 
developed in sizes up to five feet in diameter and in 
high tensile steels whereby compact right-angled drives 
for transmitting powers up to 1300 horse-power 
became available. 


Cumbersome and inefficient drives were replaced by 
totally enclosed units embodying correctly generated 
spiral bevel gears; valuable space was saved and 
efficiencies went up to 98% by the use of these smooth 
running David Brown gears. 


To correctly design and manufacture these high-power 
right-angled drives requires an experience and _ tech- 
nique which David Brown engineers uniquely possess. 
Why not ask them to co-operate in the solution of your 
particular problems? 


1300 H.P. combined Helical and Beve 
Turbine Reduction Gear, with generat 

spiral bevel gears of heat treated Nick 

Chrome Steel. 


DAVID 
BROW 


& SONS (HUDDF’D.) LTE 
HUDDERSFIELD, YOR 








EK) Te oe GEARS OF EVERY TY>° AND SZ 
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Established over 50 
years, we send our 
products to all parts 


of the world. 


Qur qualified Technical 
Engineers are at your 


il PRODUCTS 


MOTOR and ROTARY CONVERTERS 




















Wc. & De. 
’MOTORS mi 
»& ‘(GENERATORS 


























ase ” ‘ = 

tece BUS&COACH RU 
USES, BODIES BRUSH BRI CTRICAL, | QGURMEEEE 
——- — LJIUNGSTROM. -ENGLAN 


TURBO-GENERATORS up te 
60,00 KW. 











Full particulars of any product with quotation 
POST FREE 


BR JS FI 


Mont ice. 8 -en SOnencE. 
ENGLAND 
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THE TIRAX MILL 


In this Mill the two operations of drying and 
grinding are carried out in one unit, and 
facilities are made for regulating the fineness 
of the ground product within narrow limits. 








To Atmosphere 




















Separator 


Raw Materia! Return air 


Finished Product | 





Oiscnarge trom mill 





Tirax Mills dealing with such 
different materials as metal 
ores, limestone, shale, clay 
and coal are now in operation 





. LO SMIDTH 8 Co.“ 


F. L. SmiptH « Co., Lro. 


ENGINEERS 


VICTORIA STATION HOUSE 
VICTORIA STREET 


TELEPHONE : LONDON TELEGRAMS : 
VICTORIA 9988 (7 lines). S.W.l FOLASMIDTH, LONDON. 
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FOR COALFIELDS AND GOLDFIELDS 


@ AGGREGATE CAPIN@ISANO 
SUPPLIED OR ON ORDIax 










yas@TO” MINE FANS 


Aeroto Fans for 
Auxiliary Mine 
Ventilation 







Product 7439 


DAVIDSON & CO. LTD. 


SIROCCO ENGINEERING WORKS - BELFAST - NORTHERN IRELAND 
LONDON MANCHESTER NEWCASTLE BIRMINGHAM BRISTOL CARDIFF GLASGOW DUBLIN 


















SINGLE HELICAL 


GEARS 


Single Helical Gears of suit- 
able design provide a very 
satisfactory drive for heavy 
grinding mills. The single 
helical tooth gives progres- 
siveness in action and conse- 
quently smooth rotation. The 
gear on the mill is allowed 
to float without restraint from 
the pinion and can accom- 
modate itself to variations in 
temperature in location. A 
large reduction of speed can 
be made in a single step with 
considerable saving in efh- 
ciency overadouble reduction. 
The small helix single helical 
gear is the latest and most 
practical method of driving 
heavy rotary mills. 


Let us quote for replacing old 
and inefhcient drives. 





Illustration shows single helical gears fitted to Hardinge Mill built by Messrs. Fraser 
& Chalmers to design and order of Messrs. The International Combustion Ltd. 


te POWER PIANT Co.,Lrp. 


WEST DRAYTON, MIDDLESEX. 


Telephone : 





West Drayton 71 (3 lines). 





Telegrams : 





‘* Roc, Phone, West Drayton.” 
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R evectric DOCKSIDE CRANES B 
A MERSEY INSTALLATION BEEPS 
OF HORIZONTAL LUFFING CRANES 


STONS AT 52'6 RADIUS ee: 
WESTON POINT DOCKS, WEAVER NAVIGATION, NORTHWICH, CHESHIRE 
























PRESSES 


SUITABLE FOR 

LIGHT IRON & STEEL SCRAP, TIN : 

PLATE CLIPPINGS, SCRAP TINS, WIRE, 
etc. 


ALSO TYPES FOR BALING 


MACHINE SHOP SWARF 








LONDON OFFICE : 28, VICTORIA STRAET, S.W.1. 7087 
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—BROOMWA DE 


AIR COMPRESSORS 


RECIPROCATING OR ROTARY, STATIONARY OR PORTABLE — ANY 
CAPACITY, PRESSURE OR DRIVE A RANGE OF PLANTS WHICH, 








FOR HIGH EFFICIENCY, LASTING RELIABILITY AND GENERAL 
EXCELLENCE, ARE RENOWNED THROUGHOUT THE WORLD. 





4 CYLINDER 11} in. by 12 in. COMPRESSOR. CAPACITY 800 
CUB. FT. FREE AIR ACTUALLY DELIVERED PER MIN 


36 YEARS’ SPECIALISED EXPERIENCE 
BUILT INTO PRESENT-DAY PLANT. 


WE SOLICIT YOUR ENQUIRIES 





PORTABLE SLEEVE-VALVE COMPRESSORS, EITHER PETROL OR DIESEL ENGINE 


FULLY DESCRIPTIVE LITERATURE GLADLY DRIVEN DIESEL ENGINED PLANT ILLUSTRATED ACTUALLY DELIVERS 255 CUB. FT. 
SENT UPON REQUEST. PER MINUTE. 


HIGH wycom BE, BUCKS. 








POTS ct Sctmutcn 


service, or the direct operation of 
hydraulic machinery . . . working 


pressure 500 lbs. per sq. in. and 











DAVY BROTHERS LTD 
PARK IRON WORKS 
DAVY SHEFFIELD cu 


Telephone : Sheffield 22161 Telegrams : Motor Sheffield 
W. A. WHEATCROFT, Receiver and Manager. 





















li ff 
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‘STEWART ith speed — 


FORGING 
PRESSES 


The press illustrated is part 
of an order for eleven of 
our improved Forging Presses 
ranging in size from 300 to 
2,000 tons power. 








Our latest presses give 
greatly increased working 
speeds with exceptionally 
low running costs. 


We manufacture hydraulic 
presses for all purposes 


DUNCAN STEWART & Co.,Ltd. 


LONDON ROAD IRONWORKS, 





GLASGOW. sats 
800 TON HIGH SPEED STEAM HYDRAULIC PRESS. TELEGRAMS : TELEPHONE : 
“ STEWART, GLASGOW.” at 


London Representative :—H. J. Munro, 25, Victoria Street, S.W.1. Telephone—Victoria 2576. 
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COWANS, SHELDON & Co., Ltd., CARLISLE 


London Office: BUSH HOUSE, ALDWYCH, W.C.2. 
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& Durability 
are required — 


THE LEA RMECOROER CO LTO 
Pecorder House Cornbresk. Manchester 
ae 


ELLISON’S TURNSTILES. 





















Supplied to ALL the Leading Football Clubs, Race 
Courses, Greyhound Courses, Baths, Piers, Pleasure 


Grounds, Zoological Gardens, &c., all over the world | 


oo00 9806 
W.T. ELLISON & Co, Ltd., 


Irlams~-o'-th'-Height :: Manchester. 


ENTWISLE & GASS 
iin Te . 


HYDRAULIC | 


PLANT and PRESSES 


HYDRAULIC 1194 
PUMPS 2272sria 
HIGH SPEED PLUNGER 


Tel. No. : 








Tel.: ** Foundry, Bolton" 


THERMOSTATS 


for — 
Controlling 
Steam to 


CALORIFIERS, 
OR HOT WATER 
TANKS. 


THE HORNE 


ENGINEERING CO. LTD, 
35, Pitt Street, Giasgow. 


































1950 Bolton. | 














THE BEST WORM GEAR. 


| 


HenryWattworxebo.Lro. 
MANCHESTER. 















ili Ill] HEAD OFFICE & WORKS: |j\\) || 
Wil Wi! MOTHERWELL, ii) Wi 


Telephone Numbers : 


Telegraphic Address 
enlnGs 40 - 41 - 42 


MOTHERW ELL 


— — = 








STEEL BRIDGES. ROOFS. 
STEEL FRAME BUILDINGS. 
CRANE GIRDERS. 

CRANE GANTRIES. 

RIVETTED PIPES. 

KILNS AND TUBING. 





im (| LONDON ADDRESS: {ji (jl 
tl ill! 82, VICTORIA ST. $.W.4 |i! |! 


Telephone Number 
4183 VICTORIA. 





2 e 


rt — See 
’) THE MOTHERWELL BRID 





| Telegraphic Address : 
“MOBRICOLIM,” 
| SOWEST, LONDON. 











| SOLE MANUFACTURERS IN 
| GREAT BRITAIN AND CONTI- 
NENT OF EUROPE, JOINTLY 
| WITH THE WHESSOE FOUNDRY 
AND ENGINEERING CO., LTD. 
OF DARLINGTON, OF THE 








CHIMNEYS. TOWERS. | PATENT “WIGGINS”" FLOATING, 
PITHEAD FRAMES. PIERS DAY PONTOON AND BREATHER 
JETTIES. PONTOONS. | ROOFS FOR OlL STORAGE 
DOCK GATES. CAISSONS. | TANKS, UNDER LICENCE FROM 
OlL STORAGE TANKS. | THE CHICAGO BRIDGE AND 
WATER TANKS. IRON WORKS, U.S.A. 
HYDRAULIC PRESSED THESE ROOFS EFFECTIVELY STOP 
TROUGHING. EVAPORATION LOSSES AND 
SLEEPERS. GUTTERS. ELIMINATE FIRE HAZARD. 
REPRESENTATIVES ABROAD 7431 
NEW ZEALAND: SIAM: VENEZUELA AND TRINIDAD: EGYPT: SOUTH AFRICA; 
WEILL CROPPER & GO, THE BANGKOK DOCK CO. LTD., BESSLER WAECHTER & CO. LTD. R. J. BOYD & 60., DOWSON & DOBSON, LTD., 
Dilworth Buliding, AUCKLAND. BANGKOK. Salisbury House, Finsbury Circus, LONDON, E.C.2. 18,Shareh Maghraby, CAIRO. Corner of Simmonds & Anderson Sts., JOHANNESBURG 



































| | 
| 
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|MACHINE GUT GEARS. 





—r eo GR © 


ace Li” GLASGOW, 


- oe Se ee eS ee Te 7 oe Se eo ee” 








CHANGE WHEELS & STANDS. 
All iP. to 4 Ss Sanmely Cos by New 


ery Low List. 
SPUR 


Standard patterns for all sizes, oval or + section 
arms, to 2 in. pitch, face te suit to 5 ft. diameter. 


MITRES & BEVELS, 


To 2in, pitch. Any sizes to order, 


PAPER & RAW HIDE PINIONS. 
SKEW & WORM GEARS. 
CLEAN CASTINGS. Spur Gear 


ks 

from auy of the above patterms. Balance Wheels 
made up to suit customer, and Castings only 
supplied it required. 
| General Mechine Castings made to Customers’ 
Patterns. 
| Low Prices for Planing, Boring, Turning, Screw 

cutting. 
Send your Enquiries :— 


_Greenwood’s Standard 
Gear Cutting Co., Ltd., 


NEW BOND STREET, HALIFAX 
Telephone : 2492 Telegrams : “ Gears.” 








CENTRIFUGAL 






HIGH SPEE SPEED ENGINES 
WEEK'S 


DRYSDALE & Ke2 Si YoxER. 


PHOTOGRAPHY 


Foxy SPECIALISTS 
‘8 
Or ont 


SRTANWA 
ont spews of 0 om for coving rivet. iti built ENGINEERING 
up of mi ates electrically we together 

a PHOTOGRAPHY 


A special valve is fitted for maintaining 
full force of the machine on a rivet for some seconds, Hf 








8 Everorne cen high-speed service 
Every print clear and accurate. 
Catalogues prepared by photographic, 
collotype or half-tone process. 

@ Operators sent anywhere, any time 
at shortest notice. 

@ Prices quoted on the spot. ‘Phone 
Terminus 6381. 


FOX LIMITED 


ol Britannia Street, King’s Cross, W.C.!. 


the actual time depending on the thickness of plates 
dealt with. 





























DAWSON & DOWNIE’S PUMPS 


FOR ALL DUTIES 


HYDRAULIC PUMPS MOTOR DRIVEN MARINE PUMPS 
STEAM OR MOTOR DRIVE HYDRAULIC PUMP TO SUIT ALL DUTIES 


- OiL PUMPS - 
FOR LAND INSTALLATIONS 
AND MARINE DUTIES 


DAWSON’S PATENT 
DIRECT ACTING 
BOILER FEED PUMPS 


COMPLETE OIL REFINERY 
PUMPS 





TELEGRAMS: PUMPS, CLYDEBANK. 


ail TELEPHONE: 92-93 CLYDEBANK. 





a 
“pea at 


DAWSON & DOWNIE L™: - - ELGIN WORKS, CLYDEBANK 
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REDUCING VALVES — 
4 for 


STEAM, 
AIR, or 
WATER. 


PATTERN 1902. A general 
purpose valve, with a combined 
Safety Valve loaded by the 
Reducing Valve springs, so that 
it is automatically re-set with 





























any change in reduced pressure. 





For pressures up to 175 Ibs. 


per sq. in EMERY, 
Oakey’s Emery Cloth and other Abrasives are 
Sizes: 4 in. to 4 in. EMERY CLOTH __ made from the finest materials obtainable. The 


continued maintenance of their supreme quality, 





, | an 4 durability and satisfaction to the user enhances 
Also PATTERN 1905 in sizes up to 16 in. and re taney eine ama + hei tages 
*“* Atmospheric pattern for reductions to atmosphere GLASS PAPER samples sent on request. 
or below. 


JOHN OAKEY & SONS, LIMITED 
WELLINGTON MILLS, LONDON, S.E.1 























Telephone: Hop 2365-6 Telegrams: “ Oakey, Lamb, London ” 
ARTES TT ESE A A RSE SS 
Briss 














1 YOU MUST STILL USE 


HAND LIFTING TACKLE 
SO WE STILL SPECIALIZE IN IT 


























[: 

| gas | C7. is ™ r A : 
Ls . . a os SS — SI | [ 
LIFTING : 

Y Oo U N ad. % (,PPLIANCES) L TD. r 
RYLAND STREET WORKS, BIRMINGHAM, 16 ( r 
*NOLDENS ESTABLISHED 1856 "EDGBASTON j pa - 


BIRMINGHAM 2301 


WRITE FOR CATALOGUE 
AND MENTION REFERENCE No. 41. 


OUR MANUFACTURES INCLUDE: AND COAL ELEVATOR ft 


Pulley Blocks for chain, wire and hemp rope. Screw 

















and Hydraulic Lifting Jacks, all types, Hoisting Crabs, : = Te 
Cranes, Runners, Hoists, Jim Crows, Punching Bears, im “OUR LATEST IMPROVED TYPE nahn Gaoe. LTD LAR 
Ramps, Hydraulic Pumps, Forcers, Presses, &c. mIGhaer apPicrancy Pelion eal ee 














WITH 
LOWEST UP-KEEP COSTS London Office : 36 & 37, Qaeda Strane, 6“ — 
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To entrust iron and 


** Bitumastic’’ 
wise precaution—be- 
cause ‘‘ Biturnastic’’ 
protection is more 
thorough and lasts 


coatings. 








TRACE MARK 





MECISTEREO 


“‘ Bitumastic ’’—the original bituminous protective coat- 
ing—is keeping many of the World’s Largest Structures 
safe from the ravages of corrosion, rot and decay. It 
forms a perfect protective film which guards against all 
forms of corrosive attack, and is efficient in all climates, 
under all conditions. The recently launched Cunard 
Liner “Queen Mary” has her internal surfaces “ Bitu- 
mastic”’ protected—for so important a vessel only the 


best protection was good enough. “ Bitumastic’”’ will 


steel surfaces to| 
is ai 


longer than ordinary 





] Working fatigue is lessened by heating the factory 
with Univectairs. Women, especially, feel the 











serve you faithfully—may we send you particulars ? 


Sole Makers : 
WAILES DOVE BITUMASTIC LTD. 
NEWCASTLE-ON-TYNE. 















SURE - GRIP 


VROPE DRIVES 


Ideal for Short Centres. 









Flexible, Resilient, Strong, Moisture Proof, 
Longest Life. 
STOCK DRIVES UP TO 50 H.-P. 
EVERY SURE-GRIP DRIVE GUARANTEED 


Ask for Catalogue S.G. | 34. 


CROFT ovcnees P BRADFORD 


Telephone - 490/ 4 tunes Celegrams -"CROFTERS. BRADFORD” 


LARGEST SOLE MAKERS OF MILLGEARING PRODUCTS 














‘CROFSTEEL” HIGH QUALITY STEEL CASTINGS 








benefit of uniform warmth without stagnant air. 
Work responds; there are fewer headaches and 
more willingness to work. 


Univectairs banish the chief cause of lassitude. They 
maintain continual air circulation without an objec- 
tionable air stream. Uniform and adequate warmth 
is provided even in exposed loading bays. 


As against other Unit Heaters, Univectairs have 
definite construction advantages that give greater 
heating capacity, greater economy, trouble-free 
operation and long service life. 


Two Univectairs will replace 
tons of old-fashioned pipecoil 
or radiators. They leave the 
floor space clear and do not 
harbour dirt and dust. 


4 


Increase working 


Capacity with 


UNIVECTAIRS 


SEND FOR BROCHURE NO. U.H.2. 


COMPARATIVE TESTS SHOW 


Production can be invariably 











| The comfort from Univectairs in- 4 


creases daily output per worker. speeded up. 
2 This is especially evident 5 Univectairs mean lower fuel 
where women are employed. consumption. 


TheB.T.U. output of Univectairs 
is generally in excess of guaran- 
teed ratings. 


No distressing overheating 6 
means more continuous 
working. 





VECTAIR AIR HEATING 
BATTERIES 


merging, foremost unit Sor heat ap mentions 


For steam, hot water or cooianl oth Perith rigidity” 0 of water tube 
Send for Brochures No. V.2 and E.V. boiler. Send for ure No. 


toe wid ed eae eo 


BRITISH TRANE CO., LTD.. 
Vectair House, Newcastle Place, Clerkenwell, London, E.C.1. 
Phone: Clerkenwell 6864. Branches at Birmingham, Blackburn, Belfast, Newoastle, Sheffield and Glasgow, 


VECTAIRS 


Similarly, for the office and show- 
rooms, etc., Vectairs ve greater 
working comfort provid ng uniform 
warmth with continual air jon. 














7741 
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“AT TEST THE BEST 


Here is another product of Greenbat skilled engineering—this 
time a Hydraulic Horizontal testing machine. 








It is designed for large scale testing of specimens up to 10 ft. 
long in either tension or compression, or under deflection, 
shear and torsion. 





Constructional Engineers 
and others vitally interested 
in such valuations should 
enquire into the numerous 
unique Greenbat advantages 
embodied in this machine. 


In testing for best results 
it too proves itself ‘‘ at test 
the best.’’ 





100 TON HORIZONTAL TESTING MACHINE. 


7586 









TESTING 
MACHINES 




















Constructed of Best Siemens 
Martin Mild ~- Steel 


BRITISH MANUFACTURE 


Designed for efficiency 
combined with long service. 


Makers to Admiralty, War Office, Crown 
Agents, Railway Companies, Public Works, 
Contractors, Crane Makers, etc, 


Established 1864. 











Send us your 
enquiries. Full 
particulars on 
application. 


CLAYTON. SON « CO. LTD 


City Boiler Works - Moor End-Hunslet-LEEDS 


Telegrams. GAS, LEEDS LONDON OFFICE. 5, Victoria SE. §.W.1. 








| oes | ll 
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TAYLOR & CHALLEN, L*° Engineers, Derwent Foundry. 


Works & Showrooms: Gonstitution Hill, BIRMINGHAM 19. 


eer °y Plants made and erected for 
Production of ali kinds of 
PRESSWORK, MINTING, and 
MILITARY CARTRIDGE. 













DOUBLE CRANK PRESS 1282. ROLLING MILL 1212 with Hardened Stee! Rolts. SLITTING MACHINE 1026 for Transformer Strips. SCREW PRESS (023A. Belt Driven. 
Weight including motor—535 cwt. Weight Including motor—570 cwt. Weight—48 cwt. Weight—263 cwt. 

















Platform Weighing 
Machines 8 
Ail sizes & Capacities. 


iv aws ~ 


ix 


FUP =n 
MESO Buh 


ax 




































MOTORS 
FOR 
ROLLING MILL 

DRIVES 





An example of the G.E.C. ability to undertake com- 
| prehensive installations for the heavy industries, is 
turnished by the electrical equipment for the No. 3 
semi-continuous bar and strip mill at the Courtybella 

Works, Newport, of the Whitehead Iron & Steel Co., Ltd. 





The contract included four large rolling mill motors 
(two of 1,000 h.p. capacity) with automatic contactor 
control gear, also converting plant. 


Made in England. One of the four Witton" 


| rolling, smill motors at 
Courtybella Works. 





















| 
| 








Manufacturers : 


THE GENERAL ELECTRIC CO. LTD. Head Office: Magnet House, Kingsway, London, W.C.2. 
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FLEXO TINNING COMPOUND 


CLEANS ano TINS 
ALL DIRTY METALS 
IN ONE 
OPERATION 





MECHANS LIMITED, 


Engineers & Contractors 
SCOTSTOUN IRONWORKS, GLASGOW 
LONDON OFFICE : 

10, Princes Street, Westminster, S.W.1 

See Llustrated Acaamomeat appearing | a 


HAMWORTHY Mies 


Om ENGINES 
PUMPS and AIR COMPRESSORS | 


THE HAMWORTHY ENGINEERING CO., Ltd., | 
Works :—Pooue, Dorwer. 


Branches ro eae: Four vis-a-vis type Crossley engines installed in 1897 at- Heath Hop Di Seotion. 


SCRIVEN VIS-A-VIS TYPE ENGINES’ 
37 YEARS 


MACHI NE "TOOLS 
CONTINUOUS WORKING 











SORIVEN & CO., 
York Street ironworks, Leeds. 

















That the principle of the vis-a-vis type engine is The latest Crossley-Premier vis-a-vis engines are 

fundamentally sound has been proved again and daily proving that this principle, coupled with 

again. For instance, the four vis-a-vis type Crossley the Crossley-Premier design, is productive of 

= H E ST E R engines installed in 1897 at the L.C.C. Heathwall definite economy and absolute reliability. They 

Advertis athe . o- Pumping Station to drive centrifugal pumps for are exceedingly popular for mining and marine =e 

— storm water overflow are still developing 133 service and are giving outstanding performance 

FURNACES AND BURNERS FOR B.H.P. continuously at 160 r.p.m. Thirty-seven in pumping stations throughout the world. 
ALL INDUSTRIAL PURPOSES years’ running is a remarkably good figure, yet In one instance alone they are 
MANCHESTER FURNACES (1934) Ltd. by no means a record for Crossley engines. saving £84,000 per annum. 


Globe Works 
ASHTON NEW ROAD, MANCHESTER, I! 





CROSSLEY: 
PREMIER 


VIS-A-VIS 
HEAVY-OIL ENGINES 


Built in various sizes up to 3,000 B.H.P. 








Gearing, Pulleys. 


For illustrated advert. see page 59 Nov. 9 


BARRY, HENRY & COOK, LTD., 


Engineers, ABERDEEN. 7602 





TE] |! | 





JOHN SPENCER, L°: 


WEDN ESBURY. 








IRON AND STEEL One of three 1000 B.H.P. Crossley-Premier vis-a-vis oil engines | Write for full details of Crossley-Premier vis-a-vis gas 
coupled to pumps at St. Germans for fen drainage, each capable qnd oil engines, the unexcelled examples of this 
of dealing with 1000 tons of water per minute. system of power supply 









POLES, STEAM MAINS, PIT PROPS, &c. 





THE PREMIER GAS ENGINE CO. LTD., SANDIACRE, Near NOTTINGHAM 
LONDON OFFICE : 139/141, QUEEN VICTORIA STREET, E.C.4. 
































PECKETT’S 
LOCOMOTIVES 


or au. SIZES AND GAUGES 


PARTICULARS ON 












APPLICATION. 


PECKETT. SONS Lr. . aaa 
Telegraphic Address: “PECKETT, BRISTOL. 
BRISTOL London Represeniatiees ; FERQUSON & PALMER, 9, Victoria St., Westminster, 8.W.1. 
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For all 


REPETITION WORK 


SPECIFY 





BRIGHT SUPER 


FREE CUTTING 





STEEL 


To ensure 100% efficiency from your Automatics ,it is essential 
that only MILLS BRIGHT SUPER FREE CUTTING STEEL be used. 
High speeds with accuracy and a superior finish are assured 
when using this material—a product of years of extensive research. 





Turning at 400 feet per min. Under test MILLS BRIGHT SUPER FREE CUTTING STEEL has Tensile strength 33/44 tons. 
eaten. » 300 5» ow proved itself to be far in advance of all competitive steels, and is Elongation on standard 
Screwing ‘Wi » xm the ideal material for producing repetition parts similar to the 2” piece 14%. 


Tapping » 70 » » » illustrations shewn. 


WRITE FOR PRICE LIST AND SAMPLES. 


London Stockholders :— Provincial Stockholders :— 
ar og eg EXORS 4 
Brown Bros. 20-34 Great Eastern Birmingham : Charles Wade & Co., 
St., E.C.2, Buck & Hickman Led., 2-8, OF Aston Road. 
* Bristol: Godwin, Warren & Co., 























Whitechapel Road, E.!, Farmer 

Stedall & Co., 145-157, St. John St., d 140, Redcliffe Street. 

Set We Ce Tete High Bredbury Steelworks and Rolling Mills, Sour ieee ys 
Hallsville Road, Canning Town, E.16. BREDBURY, Nr. STOCKPORT Se elma W. Laycock Ltd., 74? 

















The illustration shows a typical 
6600 Volt 25 panel ‘‘ Metrovick ”’ 
Power Station switchboard in a 
moulded stone structure, remote 
operated, electrically. 


































Se ekeraaN 


~* Vickers <* 


TRAFFORD PARK - ane 17, 
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VARIABLE SPEED GEAR | | REFRIGERATING 
WIGGLESWORTH’S src: Suc MACHINERY 


FOR 
CONTINUOUS SERVICE 


AND ADVERSE HEAT 
CONDITIONS. 





LET US SEND YOU 
OUR VARIABLE SPEED 
GEAR CATALOGUE 














STANDARD HORIZONTAL S J A G ‘a ¥ 5 LM. 
Type AR Type AB 


Fitted with Ficted with 


Ring Oiling Bearings Ball Bearings and Ba'! DARTFORD. 


and Ball Thrust Thrust 














MANUFACTURERS OF ALL 
TYPES OF MILLGEARING i i 











SOLE MAKERS AND 


= oe, = | — € 


iy 


SUPPLIERS OF THE 


“TEXROPE” ‘ ‘ q 


al ct 
HORIZONTAL TOTALLY ENCLOSED DRIVE & pro BH 00 1 


WITH MOTOR SEATING 
Type OR Type OB “FIRST IN THE FIELD AND 


Ficced with Fitted with 


Ring Olling Bearings Ball Bearings and Ba!! FOREMOST EVER SINCE” 
and Ball Thrust Thrust 


Frank WIGGLESWORTH «00.10. 


maone: | SHIPLEY * YORKS [ ces: 


SHIPLEY “CLUTCH, 


Phone Petrep 2611. Grams: " Clutchdom, Ave., London” 



































DIESEL and 


S Tr N — >  qgasoINal oor PETROL-PARAF. 
/ ry Dy: \ WU 7 FIN ENGINES, 


60/80 H.P. 4-cyl. 


; —_— MARINE and 
Pl Ss) | RI NGS > iT aA peli STATIONARY 
¥ : fee ave 


5 It says much for Standard’s Piston Fane SES : 3 myer 


. 
4 
my Rings that seven thousand dh EE nectuns ; 
; A satisfied users acclaim them. ? eis DigseEL 24 to 160 HP. 


The reason is not far to seek. Lm in Two, Three, Four 





Standard’s forty years of accumu- Six and Eight Cylinder 
lated experience has elevated 
Piston-Ring making to a fine art. Models. 
Here ws hammered, cast-iron ie is ~ 7 
rin of such accuracy, such particulars from the manufacturers : 

dapendabiliey and sold’ warth, GLENIFFER ENGINES, Ltd., ANNIESLAND, GLASGOW, W3. 
that they never let you down. elegrams :  Glangine, Glasgow. = 








The faces are ground to half a 
thou., and deliveries from the 


ZI UUULUUONOUNOUENOUUNOOOOUUNOUUOOUENOUOOQUCOOEGGUEOQUNOQLCOQEOOOROOQ00000000 OOCODEEQOUOQUHOOUEOUUOOUEOOOOOOOUUEE 


Dead Accurate Work 


is what you can depend on oe from 
us. Our reputation depends on it ive us 
an opportunity to quote for your particular 
requirements. 


We are manufacturers of : 


ENGINE & BOILER FITTINGS, 
ANTI-FRICTION METALS. 


4 


smallest ring and up to 72” in 
diameter, are reliable and prompt. 
Glasgow Office: W. M. J 197, Bath 
St., Glasgow, C.2. "Phone: : Goughes 5357. 


London Office: Jj. F. Macdonald, 39, 
Victoria Street, Westminster, S.W.!. 
bone: Victoria 0222. 


All Classes of 
NON-FERROUS INGOTS. 


INDIA RUBBER & ASBESTOS 
GOODS. 


BRASS & IRON FOUNDERS 


PEGLER & LOUDEN LTD., 
54-60, Brown Street, GLASGOW, C.2. 


Telegrams : GUNMETAL. Telephone: 3240 CENTRAL. 


THE STANDARD PISTON RING & ENGINEERING CO..LTD, 


PREMIER WORKS, DON ROAD, SHEFFIELD . 
Telegrams: “ Ocean, Sheffield.” Thi Phone : 41874 





Zio TNH 
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SIMPLICITY 
j AOCURAOY 




















QUITETITE ...... 
reoucina VALVE 


THOUSANDS OF THESE 
VALVES ARE IN USE 
THROUGHOUT THE 
WORLD AND ARE 
GIVING COMPLETE 
SATISFACTION, 


DAVID AULD « SONS 


WHITEVALE FOUNDRY, 


GLASGOW. 





ASK US ABOUT 
FILTRATION 


Whatever the need for filters in industry C, G. Vokes, Ltd., 
can supply them with efficiency that is the outcome of years 
of specialisation. We would welcome the opportunity of 
submitting, without obligation, a report on any special 
problem of filtration which you desire to solve. 

Vokes products include the ‘Protectomotor,’ Five Ply and 
Triple-Gauge Filters for attachment to the air intakes of 
machinery, lubricating and fuel oil filters, special exhaust and 
air intake silencers, etc. 





YO K ES 
PAON. Bl 
FILTERS 
Were specially chosen by the 


Iraq Petroleum Co., against 
their 10,000,000 Vo gene for 
their 0,000 ipe line 
in — Near East, Oe BiB miles 
TI ioe filters are 7 available 
in various types for filterin 

and purifying the air in Diese’ ‘i 
locomotives, dining cars and 
sleeping coaches. ey have 
been specially designed by 
C. G. Vokes, Ltd., with due 
regard to severe dust condi- 
tions obtaining on railway 
tracks the limited space 








available. 


VOKES 


c. G. VOKES, LTD., Vokesacess 
95-97, Lower Richmond Road, Putney, S. wa wie. 


Telephone: Telegrams: 
Putney, 5851-2 ** Vokesacess, Put, London.” 














Here's the sure way of 


speeding up tapping 
ecutting out brea 





Leather - lined floating 
cone clutches ensure 
perfect finger-tip control 
at high tapping speeds. 
Lightest pressure on drill 
press lever starts opera- 
tions. Should tap stick 
or bottom chuck halts 
without causing any 
damage. ‘‘Ettco”’ means 
economy of taps, better 
work and lower overheads. 


“*ETTCO ” can be obtained on 

7 Days’ Free Trial. Prices on 
application. Five sizes ,4 in. to lin. Note the 
special Tap-holding chuck—it provides visible 
grip on the square which cannot loosen. 


install an ETTCO 
Sensitive Tapping 
Attachment 


Fredk. Pollard & Co. Ltd., 
Corona Machine Tool Works. 
Phone ; 27534-5. LEICESTER. 


London: 22, Martin Lane, Cannon St., E.C. 





” 











FLEXIBLE COUPLINGS 


The 

*“ Steel- 

Shaw” 

Fiexibie 

Coupting 

accommodates 

instantly all 

errors inalignment, 

absorbing shocks and 

stresses, damping out 
vibrations and at the 

same time allowing free 
end-float anpee loads, The 
reason lies in the design of 
the springs and the grooves. 
Herein —— & its outstanding 


merit. 
Patent No. 346641. 


‘* Patented in Foreign Countries.” STEEL-SHAW 
STEELE & COWLISHAW, Cooper Street, HANLEY, Stoke-on-Trent. 





7721 
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Every bearing consumes power and unless that power loss is 
minimised, every bearing soon becomes a brake, and like a 
brake, needs frequent relining. To minimise both power loss 
and oil consumption, line bearings with Magnolia Pedigree 
Anti-Friction Metals—a special metal for every duty and each 
the best of its type. For Diesels and Heavy Oil Engines choose 


MAGNOLIA 


OIL ENGINE 
NO.I METAL 


THE MAGNOLIA ANTI-FRICTION METAL 
CoO. OF GT. BRITAIN LTD., 34, VICTORIA 
STREET, LONDON, S.W.! 


AGENTS ALL OVER THE WORLD. 





TAS/Ma. 33 
7668 














STARTLING: 


A MAGNETIC CHUCK 
WITHOUT ELECTRIC SUPPLY 


THE 99 PORTABLE 


“sf [(Y NON - ELECTRIC 




















MAGNETIC 
CHUCK 










NON-ELECTRIC 
NO ELeCTRic CURRENT. NO 


GENERATORS OR RECTIFIERS. 
NO INSTALLATION OR MAIN 
TENANCE COSTS. NOTHING TO 
GET OUT OF ORDER. 


a 


SPEC THREE 
LIMBED PERMANENT MAG 
NETS. GUARANTEED TO LAr’ 
AN UNLIMITED PERIOD. 


EFFICIENT 


ITY NEEDS TO 
BE TESTED TO BE APPRE 
CIATED IT WILL SATISFY 
THE MOST CRITICAL. 


PORTABLE 


€ NTAINED 
CAN BE READILY TRANS 
FERRED FROM ONE MACHINE 
TO ANOTHER. 


WRITE FOR DESCRIPTIVE BOOKLET. 


BUCK zc HICKMAN LIP 


WHITECHAPEL ROAD, LONDON, €E.1. 


Branches : 
BIRMINGHAM GLASGOW MANCHESTER 


























GRAFTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT. 
CYCLOPS WORKS, 


— 


NAAN 








STANDARD STEAM CRANES 2 To 10 TONS $ CAPACITY. 
Modifications to suit all requirements. 


Illustrated samen free on application. 7368 
Telegrams: “* Grafton Bedford Telephone: Bedford 2490 





ESTABLISHED 1886: B E D FO R D. 

















FOUR 17,000 B.H.P. 


HEAD 1,700 ft. BOVING PELTONS © srcep 428 r.p.m. 





INTERIOR OF SHANAN POWER STATION, INDIA. 


BOVING ano CO., LTD 


56, KINGSWAY, LONDON, W.C.2. 











|| 






‘% ENGLAND 


made 











1368 
2490 


t 
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MERRY WEATHERS’ 


PATENT 


“ XAUST-SUDS” FIRE EXTINGUISHER 


Utilises exhaust gases from any 
motor vehicle. 








Will produce 1,000 gallons of fire 
extinguishing foam from | gallon 
of charge. 


Operated with ordinary plain 
canvas hose. 





Gives foam at once and all the 
time. 





IDEAL FOR THE PROTECTION 
OF FACTORIES, WORKS, ETC. 


Write for Pamphiet 640 P. 


MERRYWEATHER & SQNS LTD., GREENWICH. 































R§M PRECISION 
BEARINGS 


For Machine Tools of every descrip- 
tion to which work must be produced 
to the finest limits of accuracy— 
pre-loaded and spring loaded 


oe ek, 
ROM 


made specially for Machine Tools 
give unsurpassed performance; 
Work produced on machines that 
are R & M equipped gives distinct 
evidence of the supreme accuracy 
obtained. 


x 
z 
< 
_ 
° 
z 
w 
z 





We should be pleased to supply further 
details regarding bearings for Machine 
Tools on request. 





(RINSE HURLES = 





Write the Sole Manufacturers: 


FLEMING, BIRKBY & GOODALL, LTD, 
WEST GROVE MILL, HALIFAX, ENG. 














The “SPEEDONA” V-ROPE embodies 50 

of progress in belting design and its 
unique internal structure enables it to conform most com- 
pletely to the pulley surface without stretch or 
cross-sectional distortion. Its patented process of rubber- 
impregnation renders it impervious to dust, steam or water 
and makes it the hardest-wearing endless belt of its type 


ever produced. 
IT IS EXTREMELY FLEXIBLE BECAUSE... 


THE INNER SECTION is composed of THE OUTER SECTION is composed of 
a special rubberised core, containing numerous transverse wrappings of finest 
longitudinally-set cords of the toughest cotton-duck, rubber-impregnated by 
cotton-yarn obtainable, Dawson’s patented process. 


SEND FOR THAT SAMPLE AND TEST IT FOR YOURSELF 


JAMES DAWSON 


AND SON LIMITED 
BOULTHAM WORKS, LINCOLN. 


Telephone: Lincoln 377/8. 
Telegrams: “ Dawsons,” Lincoln, 


THE SYMBOL OF 
BETTER BELTING 


London Office : 
60, Victoria Street, S.W.1. 


GETS TO GRIPS 
AND NEVER SLIPS 























7758 
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19'0/D and 25'0/D Lapwelded Specials 
for Oil Distillation Plant. 


MANUFACTURERS OF LARGE 
WELDED CONTAINERS 
SEAMLESS € LAPWELDED 
STEEL TUBES TO BRITISH 
STANDARD SPECIFICATION. 


THE BRITISH MANNESMANN 
TUBE CO. LTD. 
NEWPORT: MON. 


/ Tolar ne 474/ 


. Telegrams: Tubular. 





SAND 
BLAST 
MACHINES 


of the latest types, to suit all purposes. 


J. W. JACKMAN & CO., LTD., 


Vulcan Works, Blackfriars Road, MANCHESTER. 


Telegrams: “ Blast’’ Phone, Manchester. Telephone: Blackfriars 4211, 
7482 








BRITISH 


GF tube fittings from 
the Bedford Work 
maintain their high 
reputation for : 


Reliability - — Perfect Threads — True 
Alignment—Malleability that will stand 
even abnormal strains—The trouble: 
free fitting. | 


GF will satisfy you and your clients. 
Prompt deliveries. 


LE BAS TUBE C..L» 


DOCK HOUSE, BILLITER STREET, LONDON, E.C.3 


BRANCHES : 
MANCHESTER : 16 Deansgate BELFAST : 45 Rosemary St. GLASGOW : 33 Robertson 











THE 


FOUNDATION ~ EFF ICIENCY | 


BEARINGS HANGERS 
SHAFTING SLINGS 
COUPLINGS BRACKETS 
PULLEYS STANDS 
COLLARS WALL BOXES 


MANUFACTURED BY 


JOHN JARDINE LIMITED j 

Deering Street NOTTINGHAM “* 
DISTRIBUTORS OF THE RUBERY OWEN PRESSED STEEL PULLEY 

Telegrams : ‘‘ JARDINE,” NOTTINGHAM. Telephone : 8295 & 6. 
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HIGH-SPEED— 
CARBON—and 
ALLOY TOOL STEELS 
CASE-HARDENING STEELS 


AUTOMOBILE and 
AIRCRAFT 
STEELS, 











IN SHEETS, 
STRIP, CASTINGS, 
FORGINGS, 
STAMPINGS, &c. 


BROWN BAYLEY’S 
STEEL WORKS Ltd., 
SHEFFIELD 9. 









Budenberg Recorders 



















MACHINE 
CUT 
WHEELS. 


WORM AND SPUR 
REDUCING GEARS. 


)The REID GEAR CO. 


LINWOOD. 
near PAISLEY. 








‘‘Columbia’’ Recording Pressure Gauge. 


A clear continuous line, drawn on a chart rotated by clockwork, records 
every variation of any of the following :— 


Pressure, Temperature, Draught, 
Speed, Liquid Depth. 


Our Recorders are made with 8 or 1lin. diameter charts to give records 
over a period of 1, 5, 6, 12 or 24 hours, or 7 days. The actuating 
mechanisms are robust and yet sensitive. The clocks have powerful jewelled 
movements, and are housed in dust-tight cases. We also supply duplex 
recorders, récorders in fume and weather ~ proof cases, continuous 
recorders, wheel-press recorders, multiple hydraulic press recorders, etc. 


Budenberg Gauge Co., Ltd.. 


Broadheath, near Manchester. 











































fo NALVES 


Sturdy Reliable Fittings for 


Severe Modern Service with 


Steam, Water, Oil or Air. 
If you make Land Boilers 


Make our Acquaintance. 



























It will be a pleasure to send you our Catalogue. 


A. COCKBURN & CO., 


GLASGOW. 





7705 



































Py . 
WWAROTZ RG ' 








Offer all the advantages of the 
petrol motor plus the low fuel 
| cost of the oil engine. Easily 
BEARS! ma SON started in the coldest weather, 
and as steady asarock, Write 

for particulars to:—John I. 

DIESEL ENGINES recs nut 


Thornycroft House, London, S.W.1 
for 


INDUSTRIAL , 


















7376 





From 3) to 
110 b.h.p. 





kK NOWN everywhere as the ideal con- 
» tainer for storing all kinds of oil for 
daily use, the “ VALOR” OIL CABINET 
is “at home” everywhere, and at all times. 
It is never too tired to deliver your oil clean 
and pure to the last drop, without waste or 
leakage. For special thick Engine Oils a 
larger pump can be supplied at a little extra 
charge. Edible oils can also be safely stored 
the Valor way by the fitting of a tinned 
brass Pump. 


Write for prices and Folder 6/V 54. 


THE VALOR COMPANY, LTD., 


BIRMINGHAM: .- Valor Works, Bromford, Erdington. 
LONDON: - + «+  « 126, Victoria Street, S.W.1. 


Buy British Goods, 


VALOR ~ 
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WATER 
TAPS 


(Original Patent 
Edward Chrimes 





Granted to 
March 1846.) 


Recognised as of the 
HIGHEST STANDARD 





Guest & Curimes| | | 


LIMITED, 


ROTHERHAM. 


London Office: 
CECIL CHAMBERS, 76, STRAND, W.C2 





CENTRIFUGAL 
PUMPS 


otal Mslaele) (oe Ge Mm -lalelalot-1 41am Ps 





ARTOIS COUNTING 


VEEDER-ROOT 
COUNTERS 
MECHANICAL & ELECTRICAL 


F. E. DICKINSON, 
St. Andrew's House, 
Holborn Gwenn, London, E.C,1. 


CENTRAL 4638 
« Veedermeta, Smith,’ London.” 


STORAGE 


a poser age in the design and production of storage 
tanks, this company has devoted much attention 
to the problems of Municipal Water Storage. 


~ 


ne 


We manufacture Cast Iron Sectional Tanks and 
carry large stocks of sections for the building of 
tanks of any size at short notice. 


© 


. 
47 XN 4 


™ 4 
“ 


= "A 


— 


—— — 


Riveted and welded steel tanks are also a Newton 
Chambers speciality. 


AY. 


ae es fee 


aN / 


British material, British workmanship and 150 years’ 
experience. 


' 


-~ * = 
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Water Storage Tank on Staging. 

Erected in China and designed to 

withstand abnormal atmospheric 
conditions. 


NEWTON CHAMBERS 
\ , 
THORNCLIFFE*” 


NR" SHEFFIELD 


Dickson 


CASTING 


by Open Hearth Acid Process, f 
12 tons to a few pounds in weig 


10 PASS ADMIRALTY, LLOYD'S, BOARD 
TRADE OR BUREAU VERITAS TESTS. 








STEEL 


Castings for Railways, Shipbuild 
Yards, Engine Works, Roll 
Mills, Iron Works, Bridge Work, 
Hydraalic and Electrica 
Machinery, Mining, River eG 
Excavating Work. 


SPECIALITIES :— 
Tooth Wheels and Pinions 
in connection with Cra 
Winches, Capstans, etc. 
Cast Steel Anchor Heads. 


W. SHAW & CO., Ltd., Wellington Foundry, MIDDLESBROUGH 


Telegrams —"*‘ WELLINGTON, MIDDLESBRO.” ON ADMIRALTY AND WAR OFFICE LIST. 
London Office: 20, Grosvenor Gardens, 8.W.1. Representative : GEORGE S. DAVIDSON, 
Representative for Manchester and Birmingham Districts: T. W. F. DLXON, Cliflands, Lymm, Cheshire. 


CAST STEEL BLAST FURNACE TUYERE BELT MACHINED AND FINISHED. 





Glasgow Office : 4, West George Street, Glasgow. Representative : J. G. McONIE. 
Agent for Durham and Northumberland: G. NELSON, 14, Akenside Hill, Newcastle-on-Tyne. 
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“SHONE ” 





PNEUMATIC 


For RAISING SEWAGE, SLUDGE, 
PAIL CONTENTS, &c. 








EJECTORS 


AS USED AT 


RANGOON, KARACHI, BOMBAY, 
EASTBOURNE, NORWICH, GOS- 
PORT, HOUSES OF PARLIAMENT, 
Westminster, and man iy other places. 





suaunatier tt EV OINTS: 


INT-TNE ROF ny ZOINTS 


STEEL RAILS & accessonies 





EXPERTS IN RAILWAY 





AIR COMPRESSING 
MACHINERY 


For Pamphlets and full particulars apply to the Manufacturers— 


| HUGHES & LANCASTER, LTD., 16, Victoria St., LONDON, S.W. 


Oe Retecee AIR 


S Fer Raising Water from 
S Wells, Boreholes, &c. 


b005 








SIDING CONSTRUCTION 








TELE.: “RAILS,’’ WIDNES. 








GALVANISING & CONSTRUCTIONAL [RONWORK. 
JOSEPH ASH AND SON, LIMITED, 


Rea Street Soeth, Birmingham. 7594 











Electric Cranes 
of every type 


ROYCE LTD 


Loughborough 





The Luton Engineering Pattern 60., 
PRINCESS ST. LUTON. | 


PATTERNS 


cela & a Guaranteed. 















































ee 


enon rs 


FOR EVERY CONDITION 
AND SERVICE 

no matter what you have to drive there 
is an “English Electric” Motor that will 
meet your requirements and give entire 
satisfaction. 

Practical engineers are available at all 
our branches to discuss the application of 
Electric Motor Drives fo your business. 
Thousands of Motor users specify 
‘*English Electric’’ for their 
reliability and. efficiency in service. 


May we have your enquiries. 


L ENGLISH 


Wace a. LTD. 


w t ee 3s ac “sean FORD RuC ev PRESTON 








BRANCH OFFICES: 

' BEDFORD, BELFAST, BIRMINGHAM, BRADFORD, BRISTOL, CARDIFF, 

EDINBURGH, GLASGOW, LIVERPOOL, MANCHESTER, NEWCASTLE-ON- 
TYNE, SHEFFIELD, SOUTHAMPTON, WOLVERHAMPTON. 





THE CHOICE 


OF THE 


DisCRIMINATING INDUSTRIALIST 





“Z 





rs Ww th Floilepectagtc rings, 
talled underground #¥a Colliery 





tlectric” was dr: ve ne Duplex “ nite Tapping Machine in 
works of Ve he Mo > 





























CONTRACTORS TO 


The Admiralty 
War Offic» 
and 
Railway Companies 


WILKES 


LIMITED 
MANUFACTURERS OF 


BOLTS & Nuts 


OF EVERY DESCRIPTION 





PERMANENT WAY 
FASTENINGS. 


PLAIN & SCREWED 
SPIKES. 


FISH 





BOLTS. 
FANG BOLTS. 


TIE ROD AND 
FOUNDATION BOLTS 


RAIL CLIPS. 
CHAIR SCREWS. 
ENGINEERS BOLTS, 
INSULATOR BOLTS. 


COACH SCREWS, 
&c., &e. 





GRAND JUNCTION WORKS 


DARLASTON 




















Wa. JOHNSON « SONS 


(LEEDS), LTD., 


ARMLEY, LEEDS. 


BRICK TILE 


1765 


BRIQUETTE 


CRUSHING AND 
GRINDING PLANT 








On Admiralty List. 


BODLEY BROS. & CO., Ld. 


General Engineers and Millwrights, 
iron and Brass Founders, 


OLD QUAY FOUNDRY, EXETER. 










































"an 


a < 


Machig 
t 





a 
achi 
Quick deliveries. 
Special attention given 

to Breakdowns. 
—_—_—_—_— - = ee 
Telegrams: “Bodle 
Telephone; 2189. eg 












ESTABLISHED 17 90. 
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CENTRIFUGAL SLURRY PUMP \é 


FOR COAL WASHING 


This Pump is designed to withstand the heavy wear 
inseparable from Pumps dealing with water containing 
grit as met with in coal washing, etc. 

Repairs and renewals can be effected in the shortest 
possible time. 





Write for List No. 1572. 


Pulsometer Engineering C2 1"? 


39, Victoria Street, Nine Elms ame Works 2430 
LONDON, S.W.1. READING. 



































Telephones : 


Telegrams: te . 
“EVANS, WOLVERHAMPTON." : : on : 20864-5 WOLVERHAMPTON. 





TREBLE RAM PUMP. DIRECT DRIVEN BY ELECTRIC MOTOR. APPLY FOR LIST No. 3c. 


JOSEPH EVANS o SONS ee 


LONDON OFFICE: 109, KINGSWAY, W.C.2 Telegrams : “ Di yosbo, Westcent, London.’ 





Telephone : Holborn 1091. 


7434 








DREDGING PLANT 


es ie as ex . ead Se nes eae Up to the Largest 
ee ae BS, eee ae =a Dimensions and Capabilities. 








Grand Prize at London Exhibition, 1909. 
Geld Medal, Japan-British Exhibition, 1911. 


Bow and Stern Well Centre and Side Ladder Bucket, 
Barge Loading and Hopper-Dredgers, Suction Dredgers, | 
Cutter Dredgers, Trailing Dredgers, Reclamation | 
Dredgers, Grab Dredgers, Hydraulic and Mechanical 
Agitators, Discharge Pipes and Pontoocas, Hopper 
Barges, Sewage Steamers, Caissons, Tugs, Ferries, 
Paddle and Screw Steamers, Delivered Complete of 
Shipped in Sections. 


7479 








Spare Gear and Renewals Supplied 
TWIN-SCREW SUCTION CUTTER HOPPER DREDGER “ OCEANUS.” to existing Plant. 


0G SON BROTHERS (Port Glasgow), LTD.| 


Ome: 6, Bloomsbur) Square, Holborn,wW.1, SHIPBUILDERS AND ENGINEERS, On War Office and Admiralty Lists. 
NEWARK WORKS, PORT GLASGOW. tele. Address: DREDGER, PORT GLASIOW. | 


Telegrams : “ YALDNIF, WESTCENT, YONDON.” 





— 
— 





pe 8 
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